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Lécba ageneze lateralnich Fezaku uzavérem mezer.
Cast 1. Obecna pravidla.

Missing lateral insicors treatment - orthodontic space
closure. Part 1. General rules.
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Souhrn

Tato prace se zabyva vyskytem a diagnostikou ageneze hornich lateralnich fezaky, mozZnostmi a planovanim
16¢bhy, interceptivni IéCbou a intermitentnimi dostavbami. VytyEuje rovnéz estetickeé cile osetieni véetné vypoctu
budoucich proporci.

P¥i spravném planovani u pacienta s agenezi lateralnich rezakd je ortodonticka terapie spolu s konzervativni
kamuflazi tvaru mezializovanych zub( postup, ktery poskytuje prokazatelné estetické, funkcni a prediktabilni vy-
sledky za cenu minimalni invazivity (Ortodoncie 2021, 30, &. 1, s. 48-61).
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Abstract

The study deals with the incidence and diagnostics of missing upper lateral incisors, possible solutions and
treatment planning, interceptive treatment and intermitent restorations. Esthetic aspects of the treatment and

calculations of future proportions are also discussed.

In the correct treatment plan for patients with missing lateral incisors the orthodontic therapy together with
reshaping of mesialized teeth offers the management resulting in esthetic, functional and predictable outcomes
with minimally invasive treatment (Ortodoncie 2021, 30, No. 1, p. 48-61).

Klicova slova: ageneze hornich lateralnich rezakd, mezializace zubd, estetika chrupu
Key words: upper lateral incisors agenesis/missing maxillary lateral incisors, teeth mesialization, dentition esthe-

tics

Uvod

Ageneze lateralnich fezakl se vyskytuje u 2,5-6 %
populace, z toho u 1-2 % jedincl bilaterdlné. Je treti
nejCastéjSi po agenezi tretich molar(i a druhych pre-
molard a je vice frekventovana u Zen nez u muzl 3:2
[1, 2]. Pokud je ageneze jednostranna, vyskytuje se
Castéji na levé strané [3]. Ageneze lateralniho fezaku
je Castéjsi u pacientll s rozstépem rtu a patra nez
v bézné populaci [4].

Pacienti s podezienim na agenezi lateralnich fezaku
by méli byt k ortodontistovi praktickym zubnim léka-
fem odeslani v 7-8 letech, tedy v obdobi, kdy tyto zuby
prirozené prorezavaji. Na agenezi bychom méli pomy-
Slet, pokud lateralni fezak neprofezava vice nez 3 mé-
sice po prorezani stfredniho fezaku nebo vice nez 3 mé-
sice po profezani druhostranného lateralniho fezaku
[5]. Protezavani lateralniho fezaku Cipkovitého tvaru
je také varujici - u jednostranné ageneze lateralniho fe-
zaku je druhostranny fezak Casto Cipkovity [6] Stejné
tak mensi lateralni fezak mdze byt mikrosymptomem
ageneze. U pacientll s oboustrannou agenezi ¢asto
nalézame velké diastema.

Protoze ageneze lateralniho fezaku ma geneticky
podklad (mutace v genech Pax9, Msx1 a Axin2) [7] mu-
sime na tuto ortodontickou anomalii myslet vzdy pfi
nalezu nékteré z pridruzenych vad v rodiné pacienta.

Spolu s agenezi lateralniho fezaku se Casto vysky-
tuji i nezalozené druhé premolary a treti molary [8], re-
tence Spi¢aku [9] a mensi druhostranny lateralni fezak.
Velmi ¢asta je i celkova redukce velikosti zubd, nejcas-
téji byvaji mensi jen horni a dolni fezaky, ale mdze po-
stihovaticeloudentici[10]. Vyvoj chrupu byvav mnoha
pripadech s agenezi lateralniho fezaku opozdén [11].

Zéakladem diagnostiky ageneze laterdlnich fezak(
anomalie je klinické vysSetfeni pacienta a odebrani
anamnézy zaméfené na vyskyt pfidruzenych anomalii
v rodiné. Diagnéza musi byt definitivné potvrzena radio-
logickym vySetienim. Intraoralnim rtg ovéfime diagndzu
ageneze a ziskame informaci o pfilehlych zubech. Pan-
zavajicich $picakd, tvaru korene druhostranného lateral-
niho fezaku, pripadné agenezi druhych premolard éi tie-

Introduction

Lateral incisors agenesis occurs in 2.5-6% of the
population, in 1-2% of patients bilaterally. It is the third
most frequent agenesis after missing third molars and
second premolars and is more prevalent in women
thaninmen - 3:2 [1, 2]. Unilateral agenesis is more fre-
quently observed on the left side [3]. Lateral incisor
agenesis is more prevalent in patients with cleft lip
and palate than in ordinary population [4].

Patients with suspected lateral incisors agenesis
should be referred to an orthodontist at the age of 7-8,
i.e. at the time of the teeth natural eruption. Agenesis
should be suspected in case lateral incisor does not
erupt more than 3 months after central incisor eruption
or more than 3 months after the opposite lateral incisor
eruption [5]. Peg shaped lateral incisor is also a warning
condition - in unilateral lateral incisor agenesis the oppo-
site lateral incisor is often peg shaped [6]. Smaller lateral
incisor may be a microsymptom of agenesis. In patients
with bilateral agenesis a big diastema is often found.

Missing lateral incisor has the genetic background
(Pax9, Msx1 and Axin2 genes mutation) [7], therefore
we should suspect the anomaly in case of associated
traits in a patient’s family.

Lateral incisor agenesis is often acompanied by
missing second premolars and third molars [8], impac-
ted canine [9] and smaller opposite lateral incisor. Ove-
rall teeth size reduction is quite often observed - mostly
in smaller upper and lower incisors; however, the
whole dentition may be affected [10]. In many cases
of lateral incisors agenesis, the dentition development
is delayed [11].

The basis of lateral incisors agenesis diagnostics is in
the clinical examination of a patient and their family hi-
story investigation focused on associated anomalies.
The final diagnosis must be proved with X-ray examina-
tion. Intraoral radiograph verifies the diagnosis and pro-
vides information on adjacent teeth. Panoramic radio-
graph gives information on the erupting canines inclina-
tion, shape of the root of the opposite lateral incisor, or
on missing second premolars or third molars. Therefore,
it is used not only to prove the diagnosis but also to give
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tich molard, proto ho Ize s vyhodou vyuzit nejen pro po-
tvrzenidiagndzy, ale i pro ziskani komplexnich informaci
o chrupu. 3D rentgenové zobrazeni neni pro diagndzu
ageneze lateralniho fezaku nutné.

Terapie pacienta s agenezi lateralniho fezaku je in-
terdisciplinarni - vyzaduje spolupraci ortodontisty,
estetického zubniho Iékare a v neposledni fadé i pa-
cienta a jeho rodic¢l. Zacina uréenim diagndézy, inter-
ceptivnimi zakroky pokud jsou indikované a posléze
pokracuje stanovenim definitivniho IéCebného planu.

Ortodontista na zakladé komplexni ortodontické
diagndzy daného pacienta (okluze, jednostranna/ob-
oustranna ageneze lateralnich fezak(l, ageneze dal-
Sich zubd, velikosti zubd, tvar a barva $pi¢aku atd.),
jeho profilu, poloze horniho rtu pfi usmévu, véku, fi-
nancnich moznostech a pranich stanovi definitivni
ortodonticky plan [1]. Urci, zda je optimalni uzavirani
mezer nebo jejich otevieni a protetické nahrazeni late-
ralnich fezakl. Estetik v obou pfipadech rozhodne
o typu estetické rekonstrukce.

Moznosti terapie ageneze lateralnich rezak(

1. Bez terapie: | kdyz se zda, Ze je vzhled pro gene-
raci dospivajicich imperativem, nemusi tomu tak vzdy
byt. Pokud je pacient se svym vzhledem spokojen
a pokud jeho artikulace neinterferuje s rlistem a nepo-
Skozuje dentici, neni terapie indikovana.

2. Pouze kamuflaz tvaru Spicakd: Lze provést, pokud
tento zakrok povede ke spokojenosti pacienta a neni
funkéni indikace k ortodontické [é¢bé. Jedna se o za-
brus hrotu a meziodistalniho rozméru klinické korunky
Spi¢aku s nebo bez kompozitni dostavby nebo o kom-
promisni kompozitni dostavbu bez zabrusu Spi¢aku
(obdobné jako u intermitentnich dostaveb).

3. Pouze ortodonticka lécba bez estetické kamufidze:
Funkéni pristup, kdy ortodontista pouze dokon&i meziali-
zaci lateralnich Usekd bez estetickych zabrust a dosta-
veb. Zabrus i dostavba, pokud jsou provedeny spravng,
pacienta neposkozuji. Je tfeba si vSak uvédomit, ze
kazdy zabrus véak zmensuje tloustku skloviny a zadna
dostavba nevydrzi po cely lidsky zivot. Pokud pro né neni
indikace, nemély by byt ani tyto minimalné invazivni za-
kroky provadény. Tato varianta ale nastava ziidka.

4. Ortodonticka lécba v kombinaci s konzervativnimi
pfimymi nebo nepiimymi dostavbami frontalnich zubd:
Jedna se o nejCastsji pouzivany postup. Koriguji se tvary
i postaveni zubl a je tak mozné dosahnout ve vSech
ohledech optimalniho estetického a funkéniho vysledku.
Pokud je v planu ortodonticka IéCba s estetickymi korek-
cemi, estetik urCuje cil, ortodontista cestu [12].

5. Ortodonticka lé¢ba v kombinaci s konzervativnim
a parodontologickym oSetfenim: Tam, kde je potfeba
korigovat konfiguraci mékkych tkani jinak, nez orto-
dontickym posunem zubu (pfi€ina nezadouci konfigu-

complex information on the dentition. 3D scan is not ne-
cessary for the diagnosis of lateral incisor agenesis.

The treatment of patients with missing lateral inci-
sors is interdisciplinary - teamwork of the orthodontist,
restorative dentist, patients and their parents is requi-
red. The therapy starts with diagnosis, indicated inter-
ceptive interventions, and continues by setting the fi-
nal treatment plan.

On the basis of complex orthodontic diagnosis of
a patient (occlusion, unilateral/bilateral lateral incisors
agenesis, other missing teeth, teeth size, shape and
colour of canine, etc), their profile, position of upper
lip in smile, age, financial situation and expectations
the orthodontist prepares the final orthodontic treat-
ment plan [1]. The orthodontist decides whether space
closure or opening is optimal, as well as about prosthe-
tic replacement of lateral incisors. The restorative den-
tist decides about the kind of esthetic reconstruction.

Possible solutions for missing lateral incisors

1. No therapy: Though it seems that the appearance
is an imperative for adolescents, it is not always the
rule. In case a patient is satisfied with their appearance
and their occlusion does not interefere with the growth
and does not harm the dentition, the therapy is not in-
dicated.

2. Reshaping of canines only: It is recommended in
case the intervention results in patients’ satisfaction
and there is no functional indication for the orthodontic
treatment. Reshaping involves grinding of the cusp
and mesiodistal dimension of canine clinical crown
with or without composite reconstruction, or a com-
promise composite reconstruction without canine
grinding (similarly to intermittent reconstructions).

3. Orthodontic treatment without esthetic camouf-
lage: This is a functional approach when the orthodon-
tist finishes mesialization of lateral segments without
esthetic grinding and reconstruction. Grinding and re-
construction - if performed correctly - do not cause any
harm to a patient. However, we should keep in mind
that every grinding reduces enamel thickness and no
reconstruction is life-long. If not indicated, these mini-
mally invasive interventions should be avoided. Ove-
rall, this approach is rather rare.

4. Orthodontic treatment together with conservative
direct or indirect front teeth reconstructions: This is the
most frequent approach. Shapes as well as positions
of teeth are corrected, and an optimal esthetic and
functional result may be obtained. In case the plan in-
cludes orthodontic therapy together with esthetic cor-
rections, the restorative dentist sets the goal and the
orthodontist the way to achieve it [12].

5. Orthodotic therapy accompanied with a conser-
vative and periodontal treatment: In case the soft tis-
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race je parodontologicka - zanét/recesus, nespociva
v nespravneé poloze zubu).

6. Proteticka nahrada: Ortodonticka distalizace Spi-
¢aku a lateralnich usekl do Angleovy |. tfidy a otevieni
mezery na protetickou nahradu chybgjiciho laterainiho
fezaku (implantat nebo adhezivni mUstek) [13].

7. Pouze protetické oSetreni: Je nejvice invazivni,
protoZe pro dosazeni vyhovujici estetiky je Casto tfeba
brousit na pozdéjsi protetickou nahradu, ¢asto fixni
mUstek. Z pohledu co nejmensi invazivity definitivni
sanace chrupu tato varianta neni doporucovana.

V souCasné dobé je preferovanym planem |éCby
u vétsiny pacientl ortodonticky uzavér mezer v kombi-
naci s estetickymi kompozitnimi dostavbami mezializo-
vanych zubl. Je to z divodu dosazeni prediktabilniho
a dlouhodobé stabilniho vysledku IéCby s moznosti de-
finitivni estetické sanace pacienta pomoci estetickych
dostaveb jesté pred ukoncenim rlstu. Tento postup
rovnéz zohledriuje princip “minimal invasive prepara-
tion“, ktery je v souCasné estetické stomatologii dopo-
ruCovan [14]. Pfirozeny zub v misté lateralniho fezaku
ma oproti implantatu zdravéj§i periodontalni tkané
[15], udrzuje sitku vestibularni kosti [16] a respektuje rist
Celisti a profezava spolu s okolnimi zuby [17]. Mnohé
studie prokazaly, Ze rist orofacidlni oblasti a zmény zpU-
sobené starnutim nikdy nekonci [18, 19, 20], proto je
i prediktabilita vysledku Ié€by v dlouhodobém horizontu
lepsi, jelikoz pfirozeny zub podléha stejnym zménam
jako okolni tkané. Z tohoto divodu bude v dal$im textu
podrobné popsan postup IéCby pfi uzavéru mezer mezi-
alizacilateralnich Usek( a estetickych dostaveb. Terapie
otevirani mezer béhem ortodontické léCby a nasledné
protetické sanace byla detailné popsana v sérii ¢lanku
kolektivu Marek, Novackova [21, 22].

Interceptivni Ié€ba u pacienta s agenezi lateralniho
fezaku

V¢asna diagnostika ageneze lateralniho fezaku na
pocatku prvni faze vymeény chrupu je zasadni kvdli
moznostem interceptivni ortodontické 1éCby. Stano-
veni diagndézy béhem prvni faze vymeény zubl umozni
fizené prorezavani Spicaku na misto lateralniho rezaku
Casnou extrakci do¢asného lateralniho fezaku. Pozice
Spicaku vedle stredniho fezaku je vyhodna, i pokud de-
finitivni terapeuticky plan zahrnuje otevirani mezer pro
nahradu lateralniho fezaku.

Pri distalizaci Spi¢aku je dosazeno dostate¢né ve-
stibulo-oralni Sitky kosti pro pfipadnou implantacia vy-
sledny alveolarni vybézek témeér nepodiéha resorpci
[23]. Pokud bude plan [é€by uzavirani mezer, vyrazné
se zkrati doba léCby, jelikoz SpiCak je jiz lokalizovan
v misté lateralniho fezaku. Estetika chrupu dospivaji-
ciho pacienta je rovnéz vyhovuijici, pokud jsou stalé

sues configuration must be corrected otherwise than
by means of orthodontic tooth movement (i.e. the
cause of undesirable configuration is periodontal - in-
flammation/recess, not an incorrect tooth position).

6. Prosthetic replacement: Orthodontic distalization
of canine and lateral segments to Angle Class | and
space opening for the prosthetic replacement of the
missing lateral incisor (an implant or an adhesive
bridge) [13].

7. Prosthetic treatment only: This is the most inva-
sive method as to achieve the appropriate esthetic re-
sult, it is often necessary to grind for a later prosthetic
replacement (often a fixed bridgework). Because the
least invasive methods of the dentition treatment are
preferred, this aproach is not recommended.

Nowadays, orthodontic space closure accompanied
with esthetic composite reconstruction of mesialized
teeth is recommended in most patients. The approach
leads to predictable and long time stable treatment re-
sults with a possible final esthetic treatment with esthetic
reconstructions before the growth finish. The method
also corresponds to the principle of “minimally invasive
preparation® which is strongly recommended in current
esthetic dentistry [14]. Compared to an implant, a natural
tooth in the place of lateral incisor results in healthier pe-
riodontal tissues [15], maintains the width of vestibular
bone [16], respects jaws growth, and erupts together with
adjacent teeth [17]. A number of studies has already pro-
ved that the growth of orofacial area and changes due to
aging never end [18, 19, 20], thus the predictability of
treatment results is better as a natural tooth undergoes
the same changes as its surrounding tissues. Therefore,
we will further describe in detail the procedure of space
closure through mesialization of lateral segments and
esthetic reconstructions. Orthodontic space opening
and the following prosthetic replacement were described
in the series of works by Marek and Novackova [21, 22].

Interceptive treatment in the patient with missing la-
teral incisor

The early diagnosis of lateral incisor agenesis at the
beginning of the first stage of dentition exchange is the
key factor for possible interceptive orthodontic treat-
ment. The diagnosis set during the first stage of denti-
tion exchange enables a guided eruption of canine to
the place of lateral incisor by means of early extraction
oftemporary lateral incisor. The position of canine next
to central incisor is an advantage even if the final treat-
ment plan includes space opening for lateral incisor re-
placement.

Canine distalization results in sufficient vestibulo-oral
width of the bone for eventual implant, and the resulting
alveolar processus is not subject to resorption [23]. In
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Obr. 1 a, b. Intermitentni dostavby Spi¢aku do tvaru lateralniho fezaku, stav pred dostavbami a s provedenymi dostavbami.

Fig. 1 a,b. Intermittent building up of canine into the shape of lateral incisor; the situation before and after reconstruction.

$pi¢aky v misté ageneze lateralnich fezakl a perzistuji
docCasné 3Spicaky, pak je frontalni Usek bez mezer.
Tento stav je pro vétsSinu pacient( esteticky prijatelny,
proto mlzeme odlozit definitivni plan 1é¢by aZ po pro-
fezani premolard. Vysledkem je jednodussi rozhodo-
vaci proces pii stanoveni terapeutického planu, jelikoz
v této fazi vyvoje chrupu mizeme uz zhodnotit velikost
a tvar premolarQ, nabidku mista v zubnim oblouku,
Angleovu tfidu, i estetiku obli¢eje a usmévu.

Intermitentni dostavby $pi¢akd do bliz$iho tvaru la-
terdlnim fezaklim

V obdobi, kdy je jeSté brzo na stanoveni definitiv-
niho planu léCby (nejsou profezané premolary, neni de-
finitivné jasné, jak se bude ménit konfigurace obliCeje
a Angleova tfida) je mozné upravit vzhled stalych Spi-
¢aka v misté lateralnich fezakd reverzibilnimi intermi-
tentnimi dostavbami jesté pred stanovenim definitiv-
niho planu léCby. V tomto piipadé provadi estetik do-
stavbu mezialniho rdzku do ,fezékového* tvaru
kompozitem, a to bez jakékoliv preparace nebo po-
8kozeni skloviny. Postup zahrnuje nasazeni koffer-
damu, depuraci povrchu skloviny $pi¢akd, total etch
protocol a aplikaci adheziva a kompozitu z volné ruky.
Dosazeni optimalniho tvaru a konfigurace klinické ko-
runky lateralniho fezaku s dodrzenim vSech estetic-
kych pravidel neni bez zabrusu $pi¢aku mozné, ale pa-
cienta mlze tato dlouhodobé provizorni dostavba
esteticky rehabilitovat na dobu nezbytnou ke stano-
veni definitivniho [é€ebného planu. Vyhodou je neinva-
zivitatéto procedury, pomérné rychlé zhotovenidosta-
veb v jedné navstéveé a moznost dostavby ze Spicakl
odstranit v pfipadég, ze by doslo ke zméné léCebného
planu ve prospéch distalizace a SpiCaky by po terapii
mély byt ve své fyziologické pozici.

Konzultace s pacientem pred zacatkem druhé faze
ortodontické terapie

Pti stanoveniléCebného planu je kromé objektivnich
hledisek ve vztahu k ortodontické a estetické rehabili-
taci nutno brat v potaz prani pacienta, popfipadé pa-
cienta a jeho rodicu, jestlize lé¢ime nezletilého. Dosa-

case of the treatment plan for space closure the length of
treatment is significantly shorter as the canine is already
at the place of lateral incisor. Esthetics of an adolescent
patient dentition is also appropriate in case permanent
canines are at the place of missing lateral incisors and
there persist temporary canines - the front segment is
then without spaces. For most patients this condition is
esthetically acceptable and the final treatment plan may
be delayed until premolars eruption. The decision making
process in setting the treatment plan is thus easier, as in
this stage of dentition development we are able to assess
size and shape of premolars, space in the dental arch,
Angle Class, as well as face and smile esthetics.

Intermittent building up of canines into the shape si-
milar to lateral incisors

During the time when it is not yet possible to set the
final treatment plan (until eruption of premolars the
changes in face configuration and Angle Class are not
clear) we can adjust the appearance of permanent cani-
nes at the place of lateral incisors by means of reversible
intermittent reconstructions. The restorative dentist
builds up mesial corner into ,incisal“ shape with compo-
site without any preparation and damage to enamel. The
procedure includes adjustment of cofferdam, depura-
tion of canines enamel surface, total etch protocol and
application of adhesive and composite from hand. To
achieve the optimal shape and configuration of lateral
incisor clinical crown and to obey all esthetic rules grin-
ding of canine is inevitable. However, the provisional re-
construction can help the patient’s esthetics till the final
treatment plan is adopted. The procedure advantage is
seen in that it is non-invasive, reconstructions are pre-
pared relatively quickly during one session, and the re-
construction can be removed in case the treatment plan
would prefer distalization with canines in their physiolo-
gical position after the therapy.

Consultation with a patient prior to the beginning of
the second phase of orthodontic treatment

Apart from objective factors of orthodontic and
esthetic rehabilitation, when preparing the treatment
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zeni dokonalosti fyzického vzhledu je pro vétsinu do-
spivajicich prioritou, proto byva nezbytné jiz v této fazi
prodiskutovat pozadavky pacientaa jeho rodi¢t na vy-
sledny stav. Pfedevsim z divodu odli§né barvy stalych
$pic¢akl - pokud maji nahradit lateraini fezak, je nékdy
nutné jejich béleni [12].

Pohovor s pacientem mUze prinést dilezitou infor-
maci o tom, zda je treba zacit s domacim bélenim jesté
pred nasazenim fixniho aparatu, protoze v pribéhu
ortodontické |éCby byva potfeba zhotovit kompozitni
dostavby, které musi respektovat pozadovany vy-
sledny barevny odstin frontalniho tseku chrupu. Resit
otazku béleni az s nasazenym fixnim aparatem neni
optimalni. Domaci béleni s bélicim gelem v nosi¢i neni
pfi nasazeném fixnim aparatu mozné. Existuji autofi
popisujici okamzité vysledky ordinacniho béleni s na-
sazenym fixnim aparatem [24]. Ordinacni béleni ale ne-
poskytuje tak dobrou perspektivu stability zmény ba-
revného odstinu jako lege artis provedené domaci bé-
leni. Dalsi moznosti je provést béleni az po ukonceni
ortodontické 1éCby. To ale znamena provést kompo-
zitni dostavby v pribéhu ortodontické Ié¢by na nevy-
bélenych zubech a bélit po sejmuti fixniho aparatu
zuby s jiz provedenymi kompozitnimi dostavbami.
Timto postupem neni mozné zajistit predvidatelny
uspokojivy barevny vysledek. Kompozitni dostavby
na zubech nezméni barvu plsobenim béliciho gelu,
navic prekryvaji labialni plochu zubu a znepfistupniuji
ji oxida¢nimu ucinku bélidla [25]. Dals$im omezenim je
doporuceni neprovadét domaci béleni alespori 1-6
mésict po skonceni léCby fixnim aparatem [26]. Dlvo-
dem je mozna odliSna reakce na béleni skloviny v mis-
tech, kde byly fixovany ortodontické zamky.

Optimalni variantou tedy zlstava urcit potfebu bé-
leni a pripadné provést domaci béleni pred zahajenim
IéCby fixnim aparatem. Postup pak zahrnuje otisk pro
vyrobu individudlnich nosi¢t, profesionalni dentalni
hygienu vCetné air-flow, domaci béleni, fazi reminera-
lizace s aplikaci fluoridaéniho gelu a fazi stabilizace
bez aplikace fluoridovych preparatl [27]. Nasleduje
nasazeni fixniho aparatu, po inicialni fazi ortodontické
terapie dostavby do barvy vybélenych $pi¢akd, do-
konceni ortodontické lécby, sejmuti aparatu. Po pdl
roce od ukonc&eniléCby fixnim aparatem je mozna opa-
kovana aplikace béliciho gelu (jako nosic Ize vyuzit re-
tencni Essix dlahy) k udrzeni barevného vysledku po
béleni [28].

Planovani ortodontické terapie

Ukolem ortodontisty pti 1é¢bé ageneze lateralniho fe-
zaku uzavérem mezer je [29] predevsim mezializace Spi-
Caku do mista lateralniho fezaku; dale jeho extruze pro
dosazeni optimalniho pribéhu linie marginalni gingivy;
korekce torze $picaku kvdli napodobeni torze lateral-

plan we should consider a patient’s - or a patient’s and
their parents’ in case the patient is a minor - expecta-
tions. To achieve the perfect physical appearance is
the priority for most adolescents, therefore the pa-
tient’s (and their parents’) requirements on the results
must be discussed. Due to a different colour of perma-
nent canines they have to be sometimes bleached in
case they are to replace lateral incisors [12].

Consultations with a patient may bring an important
piece of information on whether the home whitening is
necessary prior to the fixed appliance adjustment be-
cause during the orthodontic treatment it is necessary
to make composite reconstructions that should respect
the required colour shade of front segment of the denti-
tion. It is not advisable to solve the need of whitening
with already adjusted fixed appliance. Home whitening
with a bleaching gel is not possible with adjusted fixed
appliance. There are some reports of immediate results
of whitening with already adjusted fixed appliance in
orthodontic practice [24]. However, this does not lead
to such stableness of altered colour shade as alege artis
home whitening. Another possibility is to bleach the
teeth after the orthodontic treatment is finished. Howe-
ver, this means composite reconstructions must be
done during orthodontic treatment on unbleached teeth
that are bleached only after fixed appliance is removed
and composite reconstructions made. This procedure
cannot secure predictable satisfying results. Composite
reconstructions do not change their colour after appli-
cation of bleaching gel, moreover they overlap labial
surface of atooth so that the oxidation cannot take place
there [25]. Another restriction is seen in the recommen-
dation to start home whitening only after 1-6 months
since the fixed appliance was removed [26]. The reason
is a possibly different response to enamel whitening at
the places where orthodontic brackets were fixed.

Therefore, the best solution is to decide about the whi-
tening and perform home whitening before the beginning
of fixed appliance therapy. The procedure involves im-
pression for production of an individual medium, profes-
sional dental hygiene including air-flow, home whitening,
remineralization phase with fluoridation gel and stabiliza-
tion phase without fluoride preparations [27]. This is follo-
wed by the adjustment of fixed appliance, after initial
phase of orthodontic therapy reconstructions into the co-
lour of bleached canines, completion of orthodontic
treatment, removal of fixed appliance. After 6 months
the application of bleaching gel may be repeated (reten-
tion Essix splints may be used as medium) to secure
the resulting colour after whitening [28].

Orthodontic therapy planning

In the treatment of missing lateral incisors with space
closure [29] the orthodontist has to perform mesializa-
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niho fezaku a Uprava tvaru $pi¢akl zabrusem - k dosa-
zeni normalniho IS, HS, fezékového vedeni a estetiky.
Mezi dal$i nezbytné posuny patii mezializace premolart
amolard; zajisténi optimalni torze a meziorotace premo-
larQ; jejich mirnd intruze pro dosazeni optimalniho pri-
béhu linie marginalni gingivy (pokud je to Zadouci). DU-
leZité je i dosaZeni spravného osového postaveni zub(;
zajisténi optimalni pozice gingivalnich zenitd; urceni de-
finitivnich rozmér( zubd a tim i ureni poctu tvarové
upravovanych zubd. Ukolem ortodontisty je i vypodet
optimalnich proporci frontalnich zubd. V dal$im textu
jsou tato pravidla detailné popsana.

Pravidla makroestetiky usmévu

Usmév by mél byt symetricky, stfedova linie pro-
chazi sttedem zubnich oblouk( a stfedem Kupidova
oblouku horniho rtu (Obr. 2) [30]. Stfedni ¢ara zubniho
oblouku ma byt paralelni's facialni stredni ¢arou, ale ani
odchylka 4 mm neni rozpoznana zubaii a laiky. Ale uz
2 mm sklonu jsou povazovany za neestetické [31].
Proto je velice dllezité pfi zavirani mezer neopome-
nout spravné postavit stfedni ¢aru horniho zubniho
oblouku a zajistit spravné osové postaveni stfednich
fezakl a Spic¢akl s ohledem na stredni ¢aru.

Horni ret by mél pfi usmévu prochazet marginalni
gingivou hornich fezakt (Obr. 3) [32].

Incizalni hrany, body kontaktu a linie doIniho rtu by
meli byt u estetického usmévu paralelni [33]. V socialnim

tion of canine into the place of lateral incisor, further to
perform its extrusion to achieve an optimal line of margi-
nal gingiva, to correct canine torque (in order to imitate
lateral incisor torque), and to reshape the canine with
grinding - to achieve normal overjet and overbite, incisal
guiding and esthetics. Other movements include mesia-
lization of premolars and molars, securing of optimal tor-
que and mesiorotation of premolars, their mild intrusion
for securing optimal line of marginal gingiva (if it is requi-
red). It is also important to achieve correct axial position
of teeth, to secure optimal position of gingival zeniths, to
determine the final dimensions of teeth, and thus to de-
termine the number of teeth to be adjusted in terms of
their shape. The orthodontist must also calculate opti-
mal proportions of anterior teeth. The rules are descri-
bed in more detail below.

Rules of smile macroesthetics

A smile should be symmetrical, the midline runs
through the middle of dental arches and through the mid-
dle of Cupid’s arch of the upper lip (Fig. 2) [30]. The mi-
dline of dental arch should run parallel with facial midline,
however, the deviation up to 4 mm cannot be recognized
by either dentists or lay persons. However, 2 mm inclina-
tion is considered non-esthetic [31]. Therefore, it is im-
portant to remember to correctly set the midline of the
upper dental arch and to secure correct axial position of
central incisors and canines with regard to the midline.

Obr. 2. Optimalni stfedni ara.
Fig. 2. Optimal midline placement.

Fig. 4. Smile arc.
Obr. 4. Smile arc.

Obr. 3. Pribéh marginalni gingivy (zbytek obrazku zastinéni).
Fig. 3. Position of marginal gingiva (rest of picture).

Obr. 5. Expozice hornich fezakd pfi vysloveni ,emma“.
Fig. 5. Upper incisors display while saying ,emma®“.
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Usmeévu se stfednifezaky a Spicaky dotykaji linie dolniho
rtu, lateralni fezaky jsou 0,5 mm vzdalené [33]. Smile arc
- oblouk incizalnich hran frontalnich zubl by mél napo-
dobovat oblouk dolniho rtu s maximem uprostied (Obr.
4). Proto je dlleZité dostate¢né zabrousit hrot mezializo-
vaného extrudovaného Spi¢aku, aby nedoslo k oplosténi
nebo invertovani této krivky.

Mira expozice hornich fezakul je hlavnim nastrojem
pro planovani délky a pozice frontalnich zubd. Od ni
se pak odviji i proporce jednotlivych zub(. Sitka pro-
porci jednotlivych zub( je dana vzdalenosti od $pic¢aku
po Spic¢ak. Délku rekonstrukce a tim padem i typ pro-
porci volime podle expozice fezaku. Pokud potiebu-
jeme zuby uzsi a dlouhé, volime spiSe zlaté proporce
[34], u zubl Sirokych a kratkych spi§e 80% RED pro-
porce [35] (viz dale). Expozici hornich fezéakl posuzu-
jeme ve spontannim a socialnim usmévu, v klidové po-
zici a pii mluveni (Obr. 5).

Expozice hornich fezakl v usmévu by méla byt
100 %, u vétSiny populace se toto Cislo pohybuje
okolo 75-100 %. Laici povazuji za neestetické, pokud
pfi Usmévu ukazujeme méné nez 75 % rezakl. Bylo
prokazano, ze laicka verejnost spiSe akceptuje vétsi
expozici gingivy nez nedostate¢nou expozici rezakl
[31]. Ovlivnénim expozice fezakll mizeme pozitivné
nebo negativné ovlivnit vzhled pacienta z hlediska
véku. Vlivem véku totiz stoupa prekryti fezakl hornim
rtem [36]. Proto musime pfi uzavirani mezer vénovat
velkou pozornost vysledné pozici fezaku a nezmenso-
vat ji (intruzi nebo retruzi), abychom pacienta neudélali
starsim.

Transverzalni dimenze Usmeévu zavisi na torzi late-
ralnich zubl (Obr. 6). Ta by méla byt stranové syme-
tricka, jinak mdze budit tsmév dojem jednostranného
zUzeni. Usmév v&ak nesmi byt az prili§ Siroky - pfi ab-
senci bukalnich koridorl plsobi cely chrup pfilis
umeéle. Kazdopadné jsou bukalni koridory v estetice
méné daleZité nez torze zubd v lateralnim Useku. Cim
uzsi je apikalni baze, tim by mély byt lateralni zuby na-
primeng;si (torze 0-20°), aby vysledny stav napodobo-
val pfirozenou situaci.

In smile, the upper lip should go through the margi-
nal gingiva of upper incisors (Fig. 3) [32].

Incisal edges, contact points and lower lip line
should run parallel [33]. During a social smile central in-
cisors and canines touch the line of lower lip, the di-
stance between lateral incisors is 0.5 mm [33]. Smile
arc, i.e. the arch of incisal edges of front teeth, should
copy the arch of the lower lip with the maximum in the
middle (Fig. 4). Therefore, it is important to sufficiently
grind the cusp of mesialized extruded canine to avoid
flattening or inversion of the curve.

The extend of upper incisors exposure is the main
tool in the planning of the length and position of front
teeth. Proportions of individual teeth are derived from
it. The width of proportions of individual teeth is given
by the distance from a canine to a canine. The length of
reconstruction as well as the type of proportions are
determined by the incisor exposure. In case we need
narrower and long teeth we choose golden propor-
tions [34], in case of wide and short teeth rather 80%
RED proportions [35] (see further in the text). Exposure
of upperincisors is evaluated in a spontaneous and so-
cial smile, in rest positioin and in speech (Fig. 5).

Exposure of upper incisors in smile should be
100%, in most people it is between 75 and 100%. If
less than 75% of incisors are exposed during smile it
is perceived as non-esthetic by lay persons. It was pro-
ved that lay persons accept rather more exposed gin-
givathan nonsufficient exposure of incisors [31]. Expo-
sure ofincisors may positively or negatively affect a pa-
tient’s appearance in terms of their age. With the age
the overlap of incisors with the upper lip becomes
more profound [36]. Therefore, during space closure
we have to pay attention to the resulting position of
the incisor and do not reduce it (by intrusion or retru-
sion). Transversal dimension of smile depends on late-
ral teeth torque (Fig. 6). The torque should be symme-
trical on both sides, otherwise the smile may look na-
rrowed on one side. However, smile must not be too
wide either - in the absence of buccal corridors the
whole dentition appears too artificial. However, esthe-

Obr. 6. Bukalni koridory a torze lateralnich zub
Fig. 6. Buccal corridors and torque of lateral teeth

Obr. 7. ,Véjir“ dlouhych os zubd
Fig. 7. Long axes of teeth
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Pravidla mikroestetiky Usmévu

Dlouha osa zubU se pfirozené sklani distalné v inci-
zoapikalnim sméru - zuby maji mezialni sklon, ktery se
postupné zvySuje od centralniho fezaku ke SpiCaku
(Obr. 7) [37]. Proto pfi mezializaci Spi¢aku do mista late-
ralniho fezaku musime tento pfirozené vétsi mezialni
sklon korigovat ohyby na oblouku nebo lepenim zamku.

Respektovani umisténi zenitu gingivalni kontury je
dal§im pravidlem mikroestetiky Usmévu, které musime
brat v potaz. Zenit (nejapikalnéjsi bod gingivalniho ob-
rysu) vétSinou lezi distalné od stfedu zubu. Tvar gingivy
u stfednich fezakl a Spi¢aku je elipticky, proto je zenit
distalné od dlouhé osy. U lateralnich fezakd je situace
jina - tvar gingivy je poloovalny a zenit lezi na prlise¢iku
dlouhé osy [32, 38]. Pro dosazeni spravného postaveni
zenitu mezializovaného Spi¢aku je potreba zub
spravné osoveé orientovat (Obr. 8). Napfimeny Spicak
bude mit zenit podobny lateralnimu fezaku v pfipadé,
ze jeho dlouha osa bude témér kolma (do 5°).

Dulezita je i poloha gingivalnich okrajd. Okraj margi-
nalni gingivy u frontalnich zubl by mél byt v postaveni
»high - low - high* (H-L-H) - centralni fezak ma nejvyssi
gingivalnilinii, lateralnifezak o 0,5 mm nizsia u Spi¢aku
je ve stejné vysce jako u stfednich fezakl (Obr. 9).
U uzavéru mezer pfi agenezich lateralnich fezaku to-
hoto dosahneme extruzi mezializovanych $pi¢akt ain-
truzi premolard. Zatimco délku korunek zubl estetik
mUZze pfizplsobit kompozitni dostavbou, oblast mar-
ginalni gingivy musi byt do vysledné podoby upravena
ortodontickou terapii. Spi¢aky a prvni premolary v mi-
sté lateralniho fezaku a Spi¢aku jsou dale upraveny re-
contouringem a naslednymi dostavbami.

Vypocet spravnych proporci zubl pro konkrétniho
pacienta

Vypocet spravnych proporci zubl je dullezity pred
provedenim definitivnich dostaveb po dokonéeni
mezializace $pic¢akl a prvnich premolar(. Pro zhoto-
veni intermitentnich dostaveb vypocet neni nutny.

Obr. 8. Zenit frontalnich zubl
Fig. 8. Front teeth zenith

tically, buccal corridors are less important than lateral
teeth torque. The narrower the apical base, the more
upright the lateral teeth should be (torque 0-20°) in
order the resulting state resembled natural situation.

Rules of smile microesthetics

Long tooth axis naturally inclines distally in the inci-
sal-apical direction - teeth are mesially inclined and the
inclination increases gradually from central incisor to
canine (Fig. 7) [37]. Therefore, during mesialization of
canine into the place of lateral incisor we have to cor-
rect this naturally increased mesial inclination with
bending of the arch or with a bracket adjustment.

Another rule of smile microesthetics is to respect
the position of gingiva contour zenith. Zenith (the most
apical point of gingival outline) usually lays distally off
atooth middle. The shape of gingiva in central incisors
and canines is elliptical, therfore, the zenith lays di-
stally from the long axis. In case of lateral incisors,
the situation is different - gingiva shape is semi ellipti-
cal and the zenith lays on the intersection of long axis
[32, 38]. To achieve the correct position of the zenith of
mesialized canine it is necessary to correctly orient the
tooth axially (Fig. 8). The upright canine will have the
zenith similar to lateral incisor in case its long axis runs
almost perpendicular (up to 5°).

Gingiva edges position is also important. Edge of
marginal gingiva of anterior teeth should be in the po-
sition ,,high-low-high* (H-L-H) - central incisor has the
highest gingival line, lateral incisor lower by 0.5 mm,
and canine gingival line is at the same height as in cen-
tral incisors (Fig. 9). In space closure this is achieved
through the extrusion of mesialized canines and intru-
sion of premolars. The restorative dentist can adjust
the length of teeth crowns with composite reconstruc-
tion, the resulting area of marginal gingiva must be ad-
justed through orthodontic therapy. Canines and first
premolars at the place of lateral incisor and canine
are further adjusted by recontouring and reconstruc-
tions.

Obr. 9. H-L-H u pacienta s agenezi lateralnich fezakd, kde doslo
k uzavéru mezer ortodontickou terapif

Fig. 9. H-L-H in the patient with missing lateral incisors - space clo-
sure is the result of orthodontic therapy
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V estetice frontalniho Useku chrupu hraje dilezitou
roli propor¢ni vztah Sitek a vySek jednotlivych korunek.
Jednase vsak o proporce zubl v Usmévu pfi frontalnim
pohledu, nikoliv o jejich absolutni Sitku (Obr. 10). Poci-
tani proporci zubl podle nize uvedenych pravidel je
velmi praktické, jelikoz Sitka frontalniho Useku je para-
metr, ktery zname vzdy. Pravidlo ,zlatého fezu“ [39]
predstavuje vztah Sitky odvozeny z poméru dvou ja-
kychkoliv Casti celku. Zlaté proporce [34] stanovuiji,
ze Sitka kazdého nasledujiciho zubu distalné od
stredni &ary tvofi zhruba 2 tretiny Sitky mezialniho
zubu. Presngji velikost 11 : 12 : C =1,618:1:0.618
pri frontalnim pohledu. Pomér Sitky jednoho frontal-
niho zubu k Sifce frontalniho Useku chrupu mysleného
od Spitaku po Spicak popisuiji ,zlata procenta“11:12: C
=25% : 15% : 10%. Pfirozené Prestonovy proporce
[40]: ty se Castéji vyskytuji na pfirozenych zubechi u or-
todonticky léCenych pacient(i [39] 11 :12:C=1.55:1:
0.84.(11:12:C=100: 66 : 84). Vztah délky a Sitky ko-
runky je také esteticky dulezity, pomér délky k jeji Sitce
by mél odpovidat 10 : 8 [41,38].

Pfi propocitavani proporci u pacientd s agenezemi
lateralnich fezakd je potteba rovnéz brat zretel na moz-
né uzsi strednifezaky oproti optimalnimu stavu - tento
stav Casto souvisi s agenezi. V takovém piipadé nam
muUze pro vypocet optimalni Sitky frontalniho Useku
pomoci Boltontv index. Maly Bolton(yv index je pomér
$itky 6 dolnich a 6 hornich frontalnich zubd. Ideélni stav
je 321 - 123/321 + 123 x 100 = 77,2 %. Rozsah od
75,6 % do 78,8 % je akceptovatelny [42]. Pokud je
hodnota malého Boltonova indexu vétsi nez 78,8 %,
je prilis tzky jeden nebo vice hornich frontalnich zubd,
nebo jsou vetsi dolni frontalni zuby. Pokud jsou veli-
kost a proporce hornich frontalnich zubd spravné, re-
Seni spociva ve zuzeni dolnich fezaka, pripadné i $pi-
¢aku. Naopak, pokud ma jeden nebo vice hornich fron-
talnich zubl mensi velikost, je tfeba horni zuby
dostavét do spravného rozméru a ortodonticky pro
to vytvorit podminky. Kdyz je hodnota malého Bolto-
nova indexu mensi nez 75,6 %, jsou budto horni fron-
talni zuby pf¥ilis veliké, nebo naopak dolni frontalni zuby
prili§ malé. Redeni pak spo&iva ve zuzeni zub(l horniho
frontalniho Useku, nebo v dostavbé dolnich fezaku.
VZzdy pfitom ale musime zohlednovat tvary a proporce
zubd [43].

Pro kvantifikaci proporci zubl milzeme pouzit
pfimé méreni na pacientovi, nebo |épe na modelu
(scanu) chrupu a kalibrované fotografii en face. Kali-
brovanou fotografii zhotovime jednodu$e pomoci pfi-
lozeni parodontologické sondy, jiné kalibrované sondy
nebo pravitka pfi zhotoveni fotografie. Fotografie musi
byt zhotovena tak, aby stfed fotografie byl na prisec¢-
nici stfedni &ary horniho oblouku a horni okluzni roviny,
aby nedochazelo ke zkresleni pootocenim fotografie.

Calculation of correct proportions of teeth for a spe-
cific patient

Calculation of correct teeth proportions is important
before the making of the final reconstructions after me-
sialization of canines and first premolars is finished. In
case of intermittent reconstructions, the calculation is
not required.

In the esthetics of front segment teeth, the important
role is played by the proportion of widths and heights of
individual crowns. These are teeth proportions during
smile seen en face, not their absolute width (Fig. 10).
Calculation of teeth proportions according to the rules
specified below is very practical as the width of front
segment is the parameter that is always known. The
»golden section rule [39] is the relationship of the width
derived from the proportion of any two parts of a whole.
Golden proportions [34] say that the width of each sub-
sequent tooth distal from the midline makes approx. 2/3
of the mesial tooth width. More precisely the size I1: 12 :
C=1.618:1:0.618 seen en face. The proportion of one
front tooth to the width of front segment of dentition ta-
ken from a canine to a canine is described as ,golden
percentage“11:12:C=25%:15% : 10%. Natural Pres-
ton proportions [40] are more frequent in natural teeth as
well as in orthodontic patients [39] 11 :12:C=1.55:1:
0.84(11:12:C =100: 66 : 84). The relationship between
crown length and width is also esthetically significant -
the proportiom between the length and the width should
be 10 : 8 [41,38].

When calculating proportions in patients with mis-
sing lateral incisors it is also necessary to consider po-
ssibly narrower central incisors (compared to optimal
condition) - this condition is often related to agenesis.
In such a case to calculate optimal width of front se-
gment we can use Bolton‘s index. Small Bolton‘s index
is the proportion of width of 6 lower and 6 upper ante-
rior teeth. The ideal situation is 321 - 123/321 + 123 x
100=77.2%. The interval from 75.6 % to 78.8% is ac-
ceptable [42]. In case the small Bolton‘s index is over
78.8% one or more anteiror front teeth are too narow
or lower anterior teeth are bigger. If the size and pro-
portion of upper front teeth are correct, the solution
is to narrow lower incisors, as well as canines. On the
contrary, if one or more upper anterior teeth are smal-
ler, the anterior teeth must be reconstructed to have
the correct dimensions. If the small Bolton‘s index is
below 75.6%, upper front teeth are too big or lower
front teeth too small. The solution is to narrow teeth
in the upper anterior segment or reconstruct lower in-
cisors. However, we should always consider teeth
shapes and proportions [43].

To quantify teeth proportions, we can take measu-
res directly in the patient or better in the dentition mo-
del (scan) and calibrated en face photograph. The ca-
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Pokud se Spi¢aky nachazi v Angleove |. tfidé a stfed
horniho zubniho oblouku souhlasi se stfedem tvare,
mUze optimalni proporce zubl vypocitat i esteticky
stomatolog. Pokud ale bude ortodontista posouvat
horni stfedni ¢aru, upravovat pozici Spi¢akd a premo-
lar(l, musi definitivni proporce zubl urcit ortodontista.
V pfipadé, Zze zuby jesté nejsou ve finalnim postaveni,
jenom ortodontista vi, které zuby, kam a o kolik, bude
posouvat.

Podle kalibrované fotografie jako prvni zméfime
Sitku viditelného frontalniho useku od Spicaku po Spi-
¢ak - podle kalibrace mérky (Obr. 10).

Po ur&eni Sitky frontalniho Useku si tento rozmér
vlozime do vzorce pro vypocet pozadovanych pro-
porci. Mzeme pouzit zlaté proporce, zlata procenta
nebo na pfirozenych zubech se nejvice vyskytujici
Prestonovy proporce (Tab. 1).

Pfi porovnani vysledkl Sitek jednotlivych zubl je
jasné vidét rozdily mezi typy pouzitych proporci.
U Prestonovych proporci budou nejstihlejSi stredni
a lateralni rezaky a naopak nejSirsi SpiCaky pfi frontal-
nim pohledu vici ostatnim typlm proporci. Oproti zla-
tym proporcim je hlavné vétsi expozice Spicaku, ktera
je 55 % u Prestonovych a jen 38 % u zlatych procent.
Zlaté proporce a zlata procenta se li§i mirné stihlejSimi
lateralnimi fezéky a SirSimi SpiCaky ve frontalnim po-
hledu u zlatych procent. Je nezbytné mit stale na zfe-
teli, ze tyto proporce urcuji Sitku Spi¢aku ve frontalnim
pohledu, nikoliv jeho absolutni Sitku. Pocitani proporci
zubU podle téchto proporci je velice uzite¢né, pokud
jediny parametr, ktery zname, a je neménny, je Sitka
frontalniho Useku pti usmévu. Casto tento propodet
vyuzivame u agenezi lateralnich fezak(l pti IéCbé mezi-

Obr. 10. Fotografie Usmévu s kalibrovanou parodontologickou son-
dou, zhotovena pro vypocet Sitky frontalniho Useku. U tohoto pa-
cienta jsme vypocitali Sitku frontalniho Useku 37 mm.

Fig. 10. Photograph of a smile with a calibrated periodontal probe
made to calculate the width of the frontal segment. In this patient
the frontal segment width was calculated at 37 mm.

Tab. 1. Pocitani proporci u pacienta z obrazku 10.
Tab. 1. Calculation of proportions in the patient from Fig. 10

librated photograph is taken simply by using periodon-
tal probe, another calibrated probe or a ruler. The cen-
ter of the photograph must be in the intersection of the
upper dental arch midline and upper occlusal plane to
avoid bias due to slightly turning the photograph.

In case canines are in Angle Class | and the middle
of the upper dental arch corresponds with the middle
of a face, the optimal teeth proportions may be calcu-
lated by the restorative dentist, too. In case the ortho-
dontist will move the upper midline, adjust position of
canines and premolars, the final proportions of teeth
must be determined by him/her. If the teeth are not in
the final position yet, only the orthodontist knows
which teeth and how many of them will be moved
and to where.

Using a calibrated photograph, we first take the
width of the visible front segment from a canine to a ca-
nine - according to the gauge calibration (Fig.10).

To determine the front segment width, the dimen-
sion is put into the formula for the required proportion
calculation. We can use golden proportions, golden
percentage, or Preston proportions - found mostly in
natural teeth (Tab. 1).

In comparison of the resulting widths of individual
teeth we can see the differences between the types of
the proportions used. In Preston proportions central
and lateral incisors will be the narrowest and the canines
the widest seen en face. In contrast with golden propor-
tions, there is more profound exposure of canine which
is 55% in Preston proportions and only 38% in golden
percentage. Golden proportions and golden percentage
differ by mildly narrower lateral incisors and wider cani-
nes from en face in case of golden percentage. We
should always be aware of the fact that these propor-
tions determine the canine width seen en face, not its
absolute width. Calculation of teeth proportions using
the mentioned proportions is very useful in case the only
parameter that we know and that does not change is the
width of front segment in smile. This calculation is often
used in the treatment of lateral incisors agenesis with
mesialization. We often do not have another stable value
to use for the calculation of the width of future teeth/re-
constructions.

If the central incisor in the front segment of dentition
has correct proportions, i.e. if its exposure corre-
sponds to the smile line and its exposure during
speech is correct and its width corresponds proportio-

Zub, tooth (mm)
Typ Vzorec, formula 23 22 21 11 12 13
Golden proportions 1.618:1 (100 % : 62 % : 38 %) 3.52 5.74 9.25 9.25 5.74 3.52
Golden percentage 25%:15%:10% 3.7 5.55 9.25 9.25 5.55 3.7
Preston proportions 100 % : 66 % : 55 % 4.6 5.53 8.37 8.37 5.53 4.6
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alizaci. VétSinou nemame jinou stabilni hodnotu, podle
které bychom mohli $itku budoucich zubi/dostaveb
vypocitat.

Pokud stfedni fezak ve frontalnim Useku chrupu ma
spravné proporce, tj. pokud expozice stfedniho fezaku
odpovida linii usmévu a expozice pri feci je spravna
ajeho sitka proporcné odpovida délce, mizeme ho vy-
uzit jako voditko pro vypocitani proporci vSech ostat-
nich zubd (Obr. 11).

Jestlize jedinym disproporénim zubem je lateraini
fezak a stredni fezaky i Spi¢aky jsou odpovidajici, md-
zeme Sitku stfedniho fezaku pfi frontalnim pohledu vy-
uzit pro vybér proporci odpovidajicich danému
chrupu. Mizeme aplikovat vyse zminéné zlaté pro-
porce, zlata procenta, Prestonovy proporce, €i u zubl
proporciondlné delSich RED proporce 62 % nebo
u kratsich zubl RED proporce 80 % - viz tabulka 2.

Opakuijici se proporce - RED proportion (recurring
esthetic dental proportion) tvrdi, Ze pomér Sirky lateral-
niho zubu vic¢i jeho mezidlnimu sousedovi je na v§ech
zubech konstantni (w1/w2=w3/w2=konstanta; tato
konstanta vynasobena 100 tvofi procentualni urCeni
opakujicich se RED proporci) [35]. RED proporce jsou
jedny z mala, které jsou propocitany pro jednotlivé
délky zubUl. Podle studie Warda [35] z roku 2001 jsou
nejlibivéjSi proporce 78 %.

80 % RED proporce.

U chrupu s normalni sitkou zub@ - 100 % - je opti-
malni pouzit 70% RED proporce.

U dlouhych a velmi dlouhych zub( jsou nejestetic-
téjsi zlaté proporce (62 %).

Vypoctené rozméry zubl slouzi jako voditko oSettu-
jicimu ortodontistovi pfi stanoveni definitivni polohy
frontalnich zubd v Usmévu, a estetickému stomatolo-
govi, ktery na jejich zakladé planuje definitivni tvary
frontalnich zubl, a to bud digitalné, pomoci CAD,
anebo na sadrovém modelu, tzv. klasicky wax-up. Vy-
tvofeny navrh pak slouzi jako predloha budoucich re-
konstrukci. V laboratofi vyrobeny silikonovy Kli¢, pfi-
padné provizorni fasety Ci pfimé dostavby slouzi také
jako nastroj ke komunikaci s ortodontistou (kontrola
postaveni stredd, hrotd Spi¢akl, mnoZstvi a rozmisténi
pripadnych mezer), ale hlavné umoznuje pacientovi

nally to its length, we can use it as the cue for the cal-
culation of proportions of all other teeth (Fig. 11).

If the only disporportional tooth is a lateral incisor,
and central incisors as well as canines are appropriate,
the width of dentral incisor seen en face may be usedto
choose proportions corresponding to the given denti-
tion. We can apply the above mentioned golden pro-
portions, golden percentage, Preston proportions, or
in teeth proportionally longer RED proportions 62%,
or in shorter teeth RED proportions 80% - see Table 2.

RED proportion (recurring esthetic dental proportion)
states that the proportion of the lateral tooth width and
its mesial neighbour is constant in all teeth (w1/
w2=w3/w2=constant; this constat multiplied by 100 gi-
ven proportional determination of recurring RED propor-
tions) [35]. RED proportions are calculated for individual
teeth lengths. According to Ward [35] the most appea-
ling teeth proportions are 78%. In very short and short
teeth 80% RED proportions are the most appealing.

In dentition with normal width of teeth - 100% - it is
optimal to use 70% RED proportions.

In long and very long teeth golden proportions
(62%) are the most esthetic.

The calculated teeth dimensions serve as the cue for
the orthodontist in determining the final position of front
teethin smile, and for the restorative dentist planning the
final shapes of front teeth, either digitally, with CAD, or
using plaster model, the so called classic wax-up. The

it Bt v -

Obr. 11. Proporce stfedniho fezaku s vyhovuijici expozici pii Usmévu
arteci. Protoze délka fezaku je vyhovuijici, mozno ji pomoci kalibrace
prenést pro vypocet rozmérd.

Fig. 11. Proportions of central incisor with correct display in smile
and speech. The length of the incisor is acceptable, therefore it
may be used for dimensions calculation.

Tab. 2. Propocitani proporci k proporéné odpovidajicimu stfednimu fezaku (Sitka 8,5 mm) z obr. 11.
Tab. 2. Calculation of proportions to proportionally corresponding central incisor (width of 8.5 mm) from fig. 11

Zub, tooth (mm)
Typ Vzorec, formula 23 22 21 11 12 13
Golden proportions 1.618:1(100% :62 % : 38 %) 3.23 5.27 8.5 8.5 5.27 3.23
Golden percentage 25%:15%:10% 3.4 5.1 8.5 8.5 5.1 3.4
Preston proportions 100 % : 66 % :55 % 4.68 5.61 8.5 8.5 5.61 4.68
RED proportion 78% | W1/w2=w3/w2=0,78 (78 %) nejlibivéjsi, the most appealing 5.17 6.63 8.5 8.5 6.63 5.17
RED proportion 80% | W1/w2=w3/w2=0,80 (80 %) pro kratké zuby, short teeth 5.44 6.8 8.5 8.5 6.8 5.44
RED proportion 70% | W1/w2=w3/w2=0,70 (70 %) pro normdlni zuby, normal teeth 4.17 5.95 8.5 8.5 5.95 417
RED proportion 62% | W1/w2=w3/w2=0,62 (62 %) pro dlouhé zuby, long teeth 3.27 5.27 8.5 8.5 5.27 3.27
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ajeho doprovodu pochopit, pro¢€ se musidostavované
zuby napt. jesté intrudovat a Ize jim detailné zodpové-
dét pripadné dotazy.

Zaveér

P¥i spravném planovaniu pacienta s agenezilateral-
nich rezakl je ortodonticka terapie spolu s konzerva-
tivni kamuflazi tvaru mezializovanych zubl postup,
ktery poskytuje prokazatelné estetické, funkeni a pre-
diktabilni vysledky za cenu minimalni invazivity. Je
vSak nutna fada vice ¢i méné naro¢nych krokd, které
jsme se v tomto sdéleni pokusili specifikovat. Cely po-
stup se neobejde bez spravné komunikace, interdisci-
plinarni spoluprace, prace tymu asistentek a specific-
kého pfistrojového a materialniho vybaveni. P¥i racio-
nalnim dodrzeni vySe zminéného planu oSetreni je
spokojenost pacientt i objektivni vysledek oSetfeni za-
rucen.

Autofi nemaji komercni, vilastnické nebo finan¢ni zajmy na pro-
duktech nebo spolec¢nostech popsanych v tomto ¢lanku.
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