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Pokyny pro autory / Instructions for Authors

Cilem ¢asopisu ORTODONCIE je informovat éleny Ceské ortodontické spo-
leénosti a ostatni ortodontickou a stomatologickou verejnost o déni v odborné
spolecnosti, o vyvoji v ortodoncii a pfibuznych oborech, poskytovat materialy
pro postgradualni a celoZivotni vzdélavani specialistti v oboru ortodoncie a in-
formovat o odbornych a skolicich akcich. Casopis je vydavan v éeském jazyce,
odborné prace dvojjazyéné v ceském/slovenském a anglickém jazyce.

Prispévky v ¢asopise se fadi do téchto rubrik:

1. Spolegenska rubrika a zpravy Ceské ortodontické spole¢nosti

2. Zajimavosti v oboru ortodoncie (zpravy o probéhlych odbornych a skolicich
akcich, zpravy z kongresd, stazi a cest)

3. Diskusni a polemické pfispévky, dopisy redakci

4. 0Odborné prace (ptvodni prace, souborné referéty, predbézna sdéleni, kazu-
istiky)

5. Ze zahrani¢nich ¢asopist (referéty z ¢asopist)

6. Recenze (odbornych knih a atestacnich praci)

Prispévky se zasilaji ¢i pfedavaji v elektronické formé (CD, flash disk, e-mail)
psané v textovém editoru obvyklého typu v souladu s aktudlnimi pravidly ¢eské-
ho nebo slovenského pravopisu a americkym standardem anglického pravopi-
su jednotné v celém sdéleni.

Fotografie a obrazova dokumentace musi byt ulozeny ve formatu grafickém, v
rozliSeni min. 250-300 dpi.

Tabulky, grafy a texty v obrazcich se publikuji v anglickém jazyku. Prace zasla-
né redakci musi byt formulovény s koneénou platnosti.

POZADAVKY NA ODBORNE PRACE. Redakce pfijima préce, které nebyly a ne-
budou zadény jinému periodiku, vyhovuji po strance odborné a maji odpovidaji-
ci uroven metodologického a statistického zpracovani.

Publikovéni vysledkd klinickych a experimentalnich (pokusy na zvitatech)
vyzkum je podminéno dodrzenim pfislusnych etickych zasad, zejména prin-
cipll Helsinské deklarace a souhlasem etické komise. Materidly prevzaté z ji-
nych prament musi byt doplnény pisemnym souhlasem drzitele autorskych
prav, ktery svoluje k reprodukci. Redakéni rada nevyZaduje imprimatur vedou-
ciho pracovisté. Za droven sdéleni odpovidaji autofi. Kazdy rukopis prochazi
recenznim fizenim, které je oboustranné anonymni a je provadéno tfemi na
sobé nezdvislymi odborniky. Posudek je spolu s navrhy Uprav zasilan auto-
rovi k Upravdm. Kone¢né rozhodnuti o pfijeti ¢lanku k publikaci a o upravé
rukopisu si vyhrazuje redakce. Pradce mohou byt v ¢eském, slovenském nebo
anglickém jazyce. Preklad do anglického jazyka zajistuje redakce. V zajmu
zvyseni kvality prekladu do angli¢tiny redakce doporuéuje specidlni anglické
odborné vyrazy uvést v pfiloze. Vysledna podoba ¢lanku je vzdy predlozena
autorovi ke schvaleni.

Na titulni strané se uvadi: ndzev préce, celd jména autor( vcetné tituld, né-

zev a sidlo pracovi$té odkud prace vychazi, fotografie eutord, event. poznamka
o pfipadné predchozi publikaci ve formé prednasky.
SOUHRN se piSe na samostatné strance v délce do 15 rfadek. U experimen-
talnich praci je souhrn strukturovany. Obsahuje cil prace, metodiku a materidl,
vysledky studie, zavéry. Souhrn se pise ve tfeti osobé, slova se nezkracuji. Na
zvlastnim fadku se uvadi 2-5 klicovych slov.

Vlastni text je u ptivodnich praci zpravidla rozdélen na Gvod, material (nebo
soubor) a metodiku, vysledky, diskusi a zavér. Clenéni ostatnich odbornych pra-
ci se fidi povahou sdéleni.

LITERATURA: citace se fadi a Cisluji podle porfadi vyskytu v textu. Pofadové
Cislo citace se v textu uvadi v hranatych zavorkdch, napf. [1]. Cituje se podle
normy NISO Z39.29-2005 (revidovano 2010). Jde o citaéni normu pouzivanou
dle doporuéeni mezinarodni komise pro vedeni medicinského vyzkumu - ICM-
JE. Priklady typ0 citaci:

CITACE CLANKU:
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al.
Regulation of interstitial excitatory amino acid concentrations after cortical
contusion injury. Brain Res. 2002;93(1-2):40-6.
(pokud ma ¢lének vice nez 6 autord, doplitte zkratkou “ et al.”)

CITACE KNIHY / MONOGRAFIE
Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tu-
mors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer.
New York: McGraw-Hill; 2002. p. 93-113.

ELEKTRONICKE MATERIALY (&lanek, kniha, software)
Abood S. Quality improvement initiative in nursing homes: the ANA acts in an
advisory role. Am J Nurs [Internet]. 2002 Jun [cited 2002 Aug 12];102(6):[about
1 p.]. Available from: https://ovidsp.tx.ovid.com/
Zkratky nazvi nejcastéji citovanych ortodontickych a stomatologickych ¢aso-
pist jsou uvedeny v Tab.1. Za literaturou se uvadi jméno a kontaktni adresa
prvniho autora.

The objective of the Journal ORTODONCIE is to give the Czech Orthodontic
Society members and other orthodontists and dentists information on the acti-
vities within the scientific society, on research and developments in orthodon-
tics and related subjects, bring study materials for the postgraduate studies and
continuing education of the specialists in orthodontics, provide information on
research and training courses. The Journal is published in the Czech language,
however, original articles are published in Czech/Slovak and in English.

Articles may be divided into the following columns:

1. Social section and news from the Czech Orthodontic Society

2. Featured news in orthodontics, such as reports from recent professional
and training events, congresses and fellowships

3. Discussions and criticisms, letters to the editor

4. Academic contents (original papers, reviews of the literature, preliminary
reports and case histories)

5. Abstracts from foreign journals

6. Reviews of scholarly books and postgraduate theses

Manuscripts must be submitted in digital format (e-mail, USB disc or CD). They
must be written using commonly used word-processing software and in accor-
dance with the current Czech or Slovak orthography or US English orthography
consistently throughout.

Photographs and other images must be saved in an appropriate graphic for-
mat, with a resolution of at least 250-300dpi.

Tables, graphs and text in pictures are in English language. Works once sent to
the editorial board cannot be changed or amended.

REQUIREMENTS FOR SCIENTIFIC PAPERS. The editorial board receives the works
which were not and will be not sent to another Journal, are professionally correct
and have the appropriate level of methodology and statistical elaboration.

The publication of the results of clinical and experimental studies (expe-
riments on animals) is contingent on compliance with the relevant ethical
principles, in particular those of the Declaration of Helsinki, as approved by a
relevant ethics committee. Materials from other sources must be supplemen-
ted with the written statement of the copyright owner giving the agreement
with reprint. The editorial board does not ask for the imprimatur by the head of
the department. Authors are responsible for the standard of their work. Each
manuscript is subjected to the double-blind peer review process. Three inde-
pendent reviewers do not know the identity of authors and authors do not know
the identity of reviewers. The reviews with the comments are sent to authors
for the requested changes. The editorial board makes a final decision on the ac-
ceptance of the manuscript and on its revision. Texts may be written in Czech,
Slovak or English. Translations into English are the responsibility of the editors.
To improve the quality of English translations the editore recommend to attach
to a text the special English terminology. The final version of the article is al-
ways presented to the authors for approval before publication.

The title page includes: title of the work, full names of the authors and their
academic degrees, name and seat of the department, authors’ pictures note on
the previous publishing of the work in the form of a lecture.

SUMMARY is written on a separate page and should not exceed 15 lines. The ab-
stract should be structured in experimental studies. It includes: objectives, mate-
rials, methods, results and conclusions. Summary is written in the 3rd person sg,
no abbreviations should be used. Key-Words (2-5) are given on a separate line.

The original worktext body is usually divided into introduction, material (or
samples), methods, results, discussion and conclusions. In other cases this
depends on the character of a publication.

BIBLIOGRAPHY: works cited are listed and numbered according to their occu-
rrence in the text. Ordinal number of the work cited is given in square brackets,
e.g [1]. Use the NISO Z39.29-2005 (revised in 2010) system for references. This
is a citation norm recommended by the International Committee of Medical
Journal Editors (ICMJE) Examples of citations:

CITATION OF AN ARTICLE:
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al.
Regulation of interstitial excitatory amino acid concentrations after cortical
contusion injury. Brain Res. 2002;93(1-2):40-6.
(add “, et al.” if the article has more than six authors)

CITATION OF A BOOK/MONOGRAPH
Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tu-
mors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer.
New York: McGraw-Hill; 2002. p. 93-113.

ELECTRONIC MATERIALS (article, book, software)
Abood S. Quality improvement initiative in nursing homes: the ANA acts in an
advisory role. Am J Nurs [Internet]. 2002 Jun [cited 2002 Aug 12];102(6):[about
1 p.]. Available from: https://ovidsp.tx.ovid.com/
The abbreviations of the most frequent orthodontic and dental journals are gi-
ven in Table 1. Under Bibliography the name and mailing (contact) address of
the first author is given.

www.ortodonciejournal.cz | e-mail: redakce@ortodonciejournal.cz, office@ortodonciejournal.cz

77



ORTODONCIE | ro¢nik 30 | ¢. 2/2021
POKYNY PRO AUTORY / INSTRUCTIONS FOR AUTHORS

78

PRILOHY. Obrazky (grafy, schémata, fotografie) a tabulky se pfikladaji volné
k rukopisu, kazda pfiloha zvlast. Legenda k tabulce se uvadi nad tabulkou, vy-
svétlivky pod tabulkou. Legenda k ostatni dokumentaci se pfiklada na zvlast-
nim listé. Misto, kam se ma pfiloha v textu umistit, je mozno oznaéit na okraji
stranky étvereckem s Cislem prilohy. Obrazky musi byt upraveny tak, aby se
daly reprodukovat, pfedevsim byt Citelné a v dostate¢ném rozliSeni a musi byt
zaslany v grafickém formétu (.jpg, .png, .bmp, .tiff). Pokud mozno, pouZivejte
formaty bez ztrétové komprese dat (.eps, .tiff, .obmp)

Tabulky jsou pfiloZzeny ve formatu Word, grafy ve forméatu Excel v originalni
verzi véetné vychozich tabulek a automatického propojeni. Zasilani obrazka
a grafii v editoru Word nebo Power Point je nepfipustné.

Fotografie a rentgenové snimky na CD musi byt uloZeny ve formatu JPG ve
formatu min. 250-300 dpi. Fotografie obli¢eje pacienta musi mit souhlas zobra-
zené osoby se zvefejnénim, v opaéném pripadé bude redakce nucena upravo-
vat (maskovat) fotografie tak, aby se znemoznila identifikace. Pacienti nesmi
byt oznac¢ovani jmény nebo inicidlami, ale pouze poradovymi Cisly.

V priivodnim dopise k odborné préci prvni autor stvrdi svym podpisem, Ze:

- sejedna o jejich vlastni plvodni préci;

- prace soucasné nebyla a nebude nabidnuta jinému periodiku;

- Ze autofi nemaji komeréni, vlastnické nebo finanéni zdjmy na produktech
nebo spole¢nostech popsanych v tomto ¢lanku;

a ddle, v pfipadé potfeby, Ze:

- klinické nebo experimentalni zkousky na lidech ¢i zvifatech dodrzuji pfislus-
né etické zasady a maji souhlas etické komise;

- autofi maji souhlas jiného drzitele autorskych prav k reprodukci obrazkd

a jiného prevzatého materidly;

- autofi maji souhlas fotografovaného pacienta se zobrazenim obli¢eje.

V privodnim dopise je déle tieba uvést kontaktni adresu prvniho autora,
telefonni ¢islo a e-mail. K dopisu je tieba priloZit fotografie autor( v elektro-
nické formé (jpg nebo tiff) nebo ve fyzické podobé, oznacené na rubu celym
jménem.

Rukopis bude posouzen tfemi odbornymi recenzenty redakéni rady. Pra-
ce nevyhovujici po obsahové nebo formalni strance budou vraceny autorim
k pfepracovani. Prace pfijaté k publikovani budou zaslany na kontaktni adre-
su autorl ke korekture. Autorska korektura slouzi pouze k opraveé tiskovych
chyb, nelze pfi ni text obsahové ménit nebo doplfiovat. Provadi se elektro-
nicky. Korektury je tfeba vratit obratem, jinak si redakce vyhrazuje pravo
vydat text bez autorizace. Zasland dokumentace se vraci jen po dohodé.
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ZPRAVY Z VYBORU/ NEWS FROM COS

VOLBY DO VYBORU A REVIZNi KOMISE
CESKE ORTODONTICKE SPOLECNOSTI

NA OBDOBI 2021-2025

Vazené kolegyné, vazeni kolegové,

vloni na podzim jsme museli v diisledku epidemiolo-
gické situace odvolat konani plenarni schiize Ceské or-
todontické spole¢nosti véetné radnych voleb do vyboru
a revizni komise na dalsi obdobi. Letos je situace snad jiz
tivniho stanoveni podoby voleb i plenarni schtize.

Kongres COS 2021 v Ostravé jsme museli presunout
na rok 2022, avsak plenarni schiizi a volby do vyboru a
revizni komise na dalsi obdobi bychom jiz dale odsouvat
v zadném pripadé nechtéli. Planujeme proto usporadani
samostatné plenarni schtize véetné voleb, a to v terminu,
ktery byl ptivodné urcen pro ostravsky kongres, tj. velmi
pravdépodobné v sobotu 9. 10. 2021 v odpolednich hodi-
nach. Béhem patku 8. 10. a soboty 9. 10. budou rovnéz
probihat volby do Poslanecké snémovny CR. Jsme pie-
svédceni, Ze oboji se da stihnout a toto spojeni, ze bude
pro vétsinu z vas i ¢asové tsporné a vyhodné. Cas v pribé-
hu voleb do vyboru a revizni komise COS bychom mohli

vyuzit k diskusi nad novelou zakona 48/1997 Sb. O verej-
ném zdravotnim pojisténi. Tato novela prinasi do thrad
za ortodontickou péci vyrazné zmeény a tou dobou uz by
meélo byt jasno, zda bude ¢i nebude od 1. 1. 2022 platit.

Ke dni uzavérky tohoto c¢isla nejsme jeSté schopni, bo-
huzel, stanovit misto konani plenarni schtize ani dalsi po-
drobnosti. Vzhledem k neustalému pfesouvani rtiznych
odbornych akci na podzim a i predpokladané chuti vy-
brat si kone¢né dovolenou, se nam ale vytvoreni ,volebni-
ho vikendu“ ptripada jako efektivni feseni.

Vazené kolegyné a kolegové, rezervujte si, prosim, pred-
bézné termin sobotu 9. 10. 2021 (odpoledne) na plenarni
schtizi Ceské ortodontické spole¢nosti spojenou s volba-
mi na dal$i funkéni obdobi!

Sledujte, prosim web Ceské ortodontické spole¢nosti
www.orthodont-cz.cz , informace k volbam budou zasila-
ny také e-mailem.

MUDr. Eva Sramkova

Piedsedkyné Ceské ortodontické spole¢nosti

Prof. Dr. Hans Peter Bantleon zemrel

Byl emeritni pfednosta Ortodontického oddéleni Univerzitni nemocnice ve Vidni a dlouhole-
ty ¢len redakéni rady casopisu Ortodoncie, pritel mnoha nasich ortodontisti. Pravidelné orga-
nizoval oblibenda predvanoc¢ni Internacionalni videriska symposia IVOS.

redakce

webové stranky ¢asopisu

e-mailové adresy redakce casopisu Ortodoncie

informace pro autory prispévkil do ¢asopisu Ortodoncie

www.ortodonciejournal.cz | e-mail: redakce@ortodonciejournal.cz, office@ortodonciejournal.cz
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Vazeni kolegové, vazeni Ctenari,

dostava se Vam do rukou prvni ¢islo ¢asopisu Ortodoncie v nové podobé. Vétime, Ze se vyboru Ceské ortodontické
spolecnosti podarilo vytvorit moderni vzhled ¢asopisu, ktery se bude libit i Vam.

Zapis ze schize COS a RK

ve 20:30 hod. - on-line

Pritomni: dr. Sramkova, dr. Tvardek, dr. Filipi, dr. Urbano-

v4, dr. BOhmova, dr. Baumruk,

Omluveni: dr. Marek, dr. Mottlova

1. Diskuse o webu COS pro pacienty:

Po e-mailech odsouhlasen zakladni format a grafi-
ka (zajistuje dr. Baumruk). Vybor se shodl pokracovat
v navrzenych animacich. Nyni probiha diskuse o texto-
vé naplni webu. Rozpracovava se FAQ, bude uloZen na
Google DOC, vSichni budou postupné doplriovat.

Dr. Baumruk upresni rozsah a rozpocet prvni etapy.

2. Probiha aktualizace ¢lenské sekce, databaze zalohova-
na, upravuje dr. Tvardek ve spolupraci se sekretairkou.
Dr. Sramkova se znovu pokusi o sjednani moznosti ak-
tualizace z databaze COS vzdy ke konci roku.

3. Bude svoldna akredita¢ni komise - stale nejsou vyreSe-
ny potize, které vznikly novelizaci zakona 179/2006 Sb.
o vzdélavani v roce 2017. O vysledcich bude referovat
dr. Bohmova.

Placeni ¢lenskych prispévkii 2021

Soudasti élenstvi v COS je zasilani ¢asopisu Ortodoncie.

Rozhodnym datem pro stanoveni ¢lenstvi je 31. 1. 2021.

Za redakci Ortodoncie

Milos Spidlen

vedouci redaktor

4. 30. 4. bude schiize Védecké rady CSK. (dr. Sramkova).

5. Diskuse o upravé limitace kédu 00981. Formulace
2 roky po posledni navstévy nevystihuje presné podsta-
tu problému, ¢ast vyboru se kloni k navrhu 4 roky po
vykazani pfedchoziho 00981. Zadat o zménu lze v ram-
ci dohodovaciho fizeni na 2022 v kvétnu.

6. Diskuse nad pozadavkem od ¢lenli sumarizovat moz-
né vykony nehrazené ze zdravotniho pojiSténi. Nelze
vytvaret oficidlni seznam a doporucovat hromadné
(upozornéni JUDr. Macha- monopolni jednani), ale asi
je mozno na plenarni schiizi toto téma otevrit.

7. Navrh na novelizaci zakona o vefejném zdravotnim pojis-
téni 48/1997 zatim sice pomalu, ale Gispésné prochazi jed-
nanimi poslanecké snémovny. Nové ale riziko rozpusténi
snémovny pfi pripadnych predc¢asnych volbach.

8. Plenarni schtize - zatim neni jasné, jak bude mozno zre-
alizovat za soucasné epidemiologické situace. Vybor zva-
Zuje termin sobota 9. 10. 2021 od 13:00, opét Pardubice?
Jde o termin ptivodné zamysleného kongresu v Ostravé,
ale také jsou volby do PS. Lze ale stihnout oboji, vyhodou
je, ze tento vikend spiSe nikdo nikam nepojede.

za vybor spole¢nosti

MUDr. Hana Bohmova

Clenské prispévky uhrad'te az po obdrzeni vyzvy k ihradé, bude zaslana vsem ¢lentim COS v prvnich mésicich

roku, neplatte je pred touto vyzvou.
Standardni ¢lenstvi: 2 500,- K¢

ortodontisté v privatnich praxich OSVC i zaméstnanci, ortodontisté pracujici na klinickych pracovistich*

Slevové clenstvi: 1 000,- K¢

1ékati ve specializa¢ni pripravé v CR, 1ékarky/lékati na MD, zubni technici, PZL, sludenti LF a ostatni

Cestni ¢lenové a diichodci nad 70 let véku: 0,- Ké

* [ékaitim s tivazkem 0,5 a vy$$im na klinickém vyukovém pracovisti v Ceské republice (doloZi potvrzenim z pracovisté) bude po
predlozeni zadosti ¢lensky poplatek proplacen v plné vysi formou grantu COS na tcet, ze kterého byla platba odeslana. K predloze-
ni zadosti (a potvrzeni zaméstnavatele a dokladu o zaplaceni prispévku) vyuzijte formular na webovych strankach.

Casopis pro neé¢leny COS, ¢astka za 1 &islo/1 vytisk je stanovena na 300,- K&.

Recenzovany ¢asopis Ceské ortodontické spolecnosti
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Webinare Angle-Net

V poradi devaty webinar z programu The Angle-Net, zabyvajici se chybami v Iécbé druhé tridy, prezentovali Prof. Flavia Arte-
se z brazilského Rio De Janeira a Dr. Andrew DiBiase z anglického Kentu. Oba prednasejici na svych pripadech demonstrova-

li konkrétni priklady chyb béhem Iécby druhych tFid a jejich pravdépodobné pficiny. Byla zdliraznéna moZna souvislost mezi
druhou skeletalni tfidou a pfitomnosti syndromu obstrukéni spankové apnoe. Béhem zavérecné diskuze nejvice rezonovalo

téma, kdy je vhodné zapocit IéEbu u operacnich pacientd.

Nasledujicim webinafem nas provazeli Dr. Frank Wei-
land z Rakouska a Prof. Ravi Nanda z Connecticutu, kteri
prezentovali nejhorsi pripady ze svych ortodontickych
praxi. V prvni ¢asti Dr. Weiland poslucha¢tim popsal pri-
pad dvou sester, na kterém nazorné ukazal, Ze predpo-
klad toho, Ze sourozenci budou mit stejnou ortodontic-
kou vadu, nemusi byt spravny. Zatimco prvni pacientka
byla vylécena jednim fixnim aparatem béhem pomeérnée
kratké doby, 1écba jeji sestry byla vyrazné komplikovaneéj-
§i. Pacientka se skeletalni vadou byla léCena na etapy a v
posledni fazi podstoupila i operaci. I tak se po nékolika
letech dostavila na kontrolu s opétovnou recidivou. Zjiste-
nou pri¢inou recidivy dle rtg snimku byla vznikla resorp-
ce obou kloubnich vybézka. V zavéru této kazuistiky pan
doktor Weiland mluvil o tom, zda by bylo byvalo mozné
této komplikaci predejit, jak ¢asta je incidence resorpci
kondylarnich vybézku a jaké jsou rizikové faktory vzniku
téchto resorpci po 1éCbé. V neposledni fadé zdtraznil ne-

zbytnost provedeni CBCT vySetieni pred samotnou ope-
raci.

V druhé c¢asti webinare prezentoval Prof. Ravi Nanda
pripad pacientky s druhou skeletalni tiidou, agenezi obou
dolnich stfednich fezakl a hlubokym skusem. Pro zlepSe-
ni kvality kosti kvtili ndsledné implantaci v misté chybéji-
cich dolnich fezak byly naplanovany posuny sousednich
zubll, augmentace a poté implantace do této oblasti. Bo-
huZel ani tato snaha neumoznila ziskat kvalitni kost pro
implantat a 1écba tak skoncila nezdarem.

Na zaveér prednasky povzbudil pan doktor Weiland po-
sluchace tim, Ze kazdy 1ékar ma své komplikované pacien-
ty a nékdy i pres veskeré usili neni vysledek terapie vyni-
kajici. Svou myslenku podtrhnul tvrzenim, Ze mnohdy je
priroda mocnéjsi nez soucasna moderni medicina.

MDDr. Lucie Mandova
Stomatologicka klinika, 1. LF UK a VEN Praha

NEBEOP webinare

Dne 2. 3. 2021 se uskutec¢nil prvni NEBEOP webinar
pro postgraduanty, ktery se bude konat online pravidel-
né kazdé prvni Utery v meésici. Jednim z plnych c¢lenu
NEBEOP (Network of Erasmus Based European Ortho-
dontic Postgraduate Programmes) je jako jediny v Ceské
republice i postgradualni program na Univerzité Palac-
kého v Olomouci a tak mame moznost se téchto webi-
naru zucastnit.

Uvodni slovo patfilo prof. Kuijpers-Jagtman, ktera pfi-
blizila fungovani NEBEOP a program weminari. Webi-
nare NEBEOP maji za cil zvySit Groven postgradudlni
pripravy v Evropé, sdilet vyukovy obsah postgradualnich
programtl a zabezpecit vyukovou spolupraci mezi orto-
dontickymi programy v Evropé.

Po Givodé nasledovala hlavni prednaska od Dr. Laurse-
na z Aarhus Univerzity v Dansku na téma Klinicka bio-
mechanika. Dr. Laursen se vénoval ivodu do biomecha-
niky, zopakoval zakladni biomechanické velic¢iny a typy
pohybti zubtl. Na praktickych prikladech demonstroval
zadkladnich 6 geometrii podle Burnstona, vyuziti trans-

Basic cdinical biomechanics - an intrody|
ping Controlled tipping

AL/

palatinalniho oblouku a ,,cantiliveru®. Poukazal na nut-
nost zvladnuti biomechanickych principti pfi planovani
a pouzivani vSech typt ortodontickych aparatt. Na konci
webinare nasledovali kazuistické pripady s vysvéeétlenim
biomechaniky a kratka diskuze.

I kdyz se kvuli epidemiologické situaci nemtzeme za-
Castnit konferenci a Skoleni fyzicky, online webinare nam
nabizi kvalitni moznost dalSiho vzdélavani.

MDDr. Monika Krajciova
ortodontické oddéleni KZL, LFUP a FN Olomouc

www.ortodonciejournal.cz | e-mail: redakce@ortodonciejournal.cz, office@ortodonciejournal.cz



ORTODONCIE | ro¢nik 30 | €. 2/2021

V pokracovani série prednasek Angle-Net Mondays
ve dnech 25. 1. 2021 a 8. 2. 2021 méli oba prednasejici spo-
lecné téma a to ortodonticko - chirurgickou spolupraci.

Prvni zajimava prednaska byla od doktora Andreu
Puig dollers z Barcelony. Mluvil o dtlezitosti rozhodovaci-
ho procesu pfi tvorbe 1é¢ebného planu, kdy pacient oprav-
du potrebuje k dosazeni dobrého vysledku terapie ortog-
natni operaci a nebo staci jen ortodonticka ,kamuflaz«.
Dale se vénoval problematice nedostatecné komunikace
s pacienty pred ortognatni chirurgii. Dle prezentovanych
studii psychologicka reakce pacienta na ortognatni ope-
raci zahrnuje i depresivni stavy (hlavné v 1.-6. tydnu po za-
kroku). Doktor Puigdollers nakonec prezentoval nékolik
klinickych pfipadli pacienti vyzadujicich vétsi i mensi
chirurgické zakroky, kde také mluvil o spravném nacaso-
vani chirurgie.

Science.
Applied to Life.”

’E'-xcelle_re

THETICS |1

Druha prednaska dne 8.2.2021 byla od doktora Scotta
Conley z Buffala. Zacal stru¢nym prehledem historie orto-
doncie a ortognatnich operaci, které se datuji az do roku
1855. Vyzdvihnul nové zobrazovaci metody moderni me-
diciny, které nam umoznuji presnéjsi diagnostiku a plano-
vani chirurgie (CBCT, magneticka rezonance, intraoralni
skenovani). Ve druhé ¢asti prednasky se vénoval mnohym
pripadim ze svoji praxe s diirazem na spravné nacasova-
ni terapie vzhledem k véku pacienta. V obdobi ristového
spurtu je vhodné vyuziti funkcénich aparat, po ukonceni
rustu se pak rozhodujeme mezi ortodontickou kamuflazi
skeletalni vady nebo naopak dekompenzaci s ortognatni
operaci.

Aneta Hruba
Stomatologicka klinika, 1. LF UK a VFN Praha

Digital bondlig_: The first key to excellence '—

QEA
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Plasticka chirurgie z jiné perspektivy
a on-line seminar Rozstepy Brno 2021

Dne 5. a 6. brezna se konala videokonference Plasticka chirurgie z jiné perspektivy a on-line seminai Rozstépy Brno 2021.
Nabity program byl rozdélen do 2 dnii a byl plny zajimavych a poutavych prednasek. Diky dnesnim technologiim bylo mozné
provést webinaf, na kterém se potkalo nékolik pfednasejicich z Brna, Prahy a Svédska zaroven. | pres zakaz cestovani mezi

okresy jsme se mohli pfipojit a poslechnout si aktualni témata rozstépové problematiky.

Zakladem 1é¢by pacientd s rozstépem je tzka multio-
borova spoluprace. Seminar byl proto urceny pro rady lé-
kari z obort plastické chirurgie, pediatrd, ORL - 1ékart,
stomatologti, ortodontistti, ale i logopedti, foniatrti a psy-
chologti.

Po tvodnim slovu prim. MUDr. Jitky Vokurkové, Ph.D.
nasledovalo kratké predstaveni historie péce a soucas-
nych praktik ORL lékare MUDr. P. Hornika a logopeda
Paedr. V. Baslika.

V patecni podvecer se pripojil doc. MUDTr. Jan Novotny,
PhD. a predstavil posluchaclim soucasny svédsky zdra-
votnicky systém. Nastinil vyhody a nevyhody telemedici-
ny a digitalniho propojeni svéta. Vyhodou digitalizace ve
zdravotnictvi je jista tispora Casu a tim i Gspora financi.
A to nejen pro zdravotniky, ale predevsim pro pacienty.
Pokud rozhovor s Iékafem probéhne on-line, pacient uSet-
Ii ¢as cestovanim, ¢asto i nékolika hodin. Pokud je pacient
starsi, tak je nutny i doprovod rodinného prislusnika, tak
dochazi k zatézi celé rodiny. V online rozhovoru tedy béz-
né probiha prvni navstéva, anamnéza a kontroly. V celém
Svédsku je jednotny zdravotnicky software, ktery umoz-
nuje lékarim nahlizeni do jednotlivych vysledk, odbért,
diagnostickych vysSetfeni a predepsanych 1ékd. Nedochazi
tedy k duplicité vySetfeni a minimalizuje se i zneuzivani
1éciv. Diky této moznosti 1ékai muze okamzité rozhod-
nout o dalsi nutné 1ékaiské péci ¢i akutnim zakroku. Ne-
dochazi tedy k prodleni zahajeni 1éCby.

Druhy den zacal prednasku doc. MUDr. Miroslav Pe-
terka CSc., DSc. a spole¢né s MUDr. Renatou Gaillyovou,
Ph.D. se vénovali genetice, pri¢inam vzniku a diagnostice
roz§tépu. Nasledovala sekvence kratkych rychle po sobé
jdoucich prednasek, které byly déleny do jednotlivych

bloktl. Prvni blok byl zaméfen z pohledu plastického chi-
rurga MUDr. et Bc. Martina Fialy na primarni operativu
rtu a patra, kde se konfrontoval postup primarni sutury
rtu neonatalné preferujici ve FN Brno a primarni sutura
ve 3. mésici operujici predevsim ve FNKV v prednasce
MUDr. Michaely Vecefové . Obé metody maji své vyhody
a zalezi na mnoha faktorech, predevsim také na individu-
alni kondici miminka i domluvé s rodici. Po diskuzi priSel
na fadu blok dispenzarizace a péce o rozstépového pacien-
ta v ramci plastické chirurgie prednaseny MUDr. Olgou
Koskovou Ph.D. a dalsi dlouhodobé péce v rukou ORL 1é-
kare a logopeda.

V dalSim bloku se vénoval MUDr. Pavel Rotschein
a MUDr. Michaela Vecefova sekundarni alveolarni re-
konstrukciV poslednim ortodontickém bloku vystoupila
MUDr. Alena Brysova, Ph.D. a MUDr. Magdalena Kotova,
Ph.D. a predstavily moznosti ortodontické 1é¢by u roz-
Stépového pacienta od prechirurgického moldingu, pres
1é¢bu na docasném chrupu a korekce podvyvoje maxilar-
niho segmentu pomoci Haas Hyraxu a Delairovy masky
azZ po moznosti fixnimi ortodontickymi aparaty zarazeni
$picaku do autologniho stépu. Doplnili je maxilofaciarni
chirurg MUDr. Jifi Borovec, ktery predstavil moznosti dis-
trakéni osteogeneze a Bollardovych dlah a MUDr. Zdenék
Dvorak Ph.D., ktery shrnul chirurgické moznosti az po
chirurgie typu Le Fort a BSSO.

Dva dny byly plné pirednasek, které byly inspirativni
a prinosné nejen pro rozstépovy tym, ale i pro Sirokou lékar-
skou obec. Dékujeme a pristi rok se budeme téSit v Praze.

MDDr. Magda Novakova
FN U sv. Anny Brno
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Dvoudimenzionalni versus trojdimenzionalni mereni
polohy palatinalné retinovanych $pi¢aku. Cast lIl.
Meéreni na kefalometrickém snimku, generovaném
kefalometrickém snimku a CBCT

2D vs. 3D measurements of the position of palatally
impacted canines. Part lll. Measurements in
cephalogram, generated cephalogram and CBCT

I ;
£ . W \

MUDr. Ivana Dubovska', Ph.D., MDDr. lva Voborna, Ph.D.’, MUDr. Eva Misova, Ph.D.’, MUDr. Eva Sedlata Juraskova, Ph.D.,
MDDr. Marek Remes?, MUDr. Wanda Urbanova, Ph.D.?

! Klinika zubniho lékarstvi Lékarské fakulty Palackého univerzity a FN Olomouc / Institute of Dentistry and Oral Sciences, Faculty of
Medicine and Dentistry, Palacky University and University Hospital in Olomouc

2 Oddéleni ortodoncie a rozstépovych vad, Stomatologicka klinika 3. LF UK FNKV / Department of Orthodontics and Cleft Defects,
Clinic of Stomatology, 3rd Faculty of Medicine, Charles University and University Hospital Kralovské Vnohrady (FNKV)

3 Stomatologicka klinika déti a dospélych ve Fakultni nemocnici Motol / Department of Stomatology, 2nd Faculty of Medicine, Charles
University in Prague and Motol University Hospital

Souhrn
Cil: Zjistit miru vzajemné zastupitelnosti 3 rliznych digitalnich rentgenogramd pro urc¢ovani polohy retinovanych hornich $picaka —
kefalometrického snimku, CBCT a kefalometrického snimku generovaného z CBCT pomoci uréeni opakovatelnosti a reprodukovatel-
nosti méreni pozice retinovaného zubu.

Materidl a metodika: Soubor tvofili pacienti ortodontického oddéleni Kliniky zubniho Iékafstvi LF UP a FN Olomouc a Stomatologické
kliniky UK a FN Hradec Kralové. Z nich byli vybrani pacienti s retenci horniho Spi¢aku, kde byl pfed Ié¢bou indikovén kefalometricky
a posléze i CBCT snimek, celkem 43 pacientli s 51 palatindlné retinovanymi $picaky. Na kefalometrickém snimku, CBCT a kefalomet-
rickém snimku generovaném z CBCT byla mérena vzddlenost hrotu Spi¢aku a uhel dlouhé osy retinovaného Spi¢aku k okluzni roviné.
Ke zjisténi spolehlivosti mérfeni na digitalnich rentgenovych snimcich a ke zjisténi miry vzajemné zastupitelnosti digitalnich rentgeno-
gram{ zhotovenych tfemi rGznymi zplsoby byla hodnocena opakovatelnost a reprodukovatelnost méfeni.

Vysledky: Byla prokdzéna dobra mira opakovatelnosti urceni polohy $pic¢aki pro vSechna tfi rentgenovéd zobrazeni. Reprodukova-
telnost méreni polohy retinovanych spic¢akd ur¢enim vertikalni vzdalenosti hrotu vGci okluzni roviné byla dobr3, ale vysledky méreni
reprodukovatelnosti sklonu dlouhé osy $pi¢aku k okluzni roviné se u jednotlivych rentgenovych snimkd lisily. Méfeni déle prokazala
velkou soustavnou odchylku (bias) naméfenych hodnot u thlovych méfeni mezi CBCT a digitalnimi kefalometrickymi snimky nebo
pocitacové generovanymi z CBCT snimkd.

Zavér: Méfeni sklonu dlouhé osy $pic¢dku k okluzni roviné neni mozné volné zaménit mezi CBCT a 2D kefalometrickymi snimky. Verti-
kalni vzdalenost hrotu $pi¢aku od okluzni roviny je jedinym parametrem, u kterého je mozné méreni na 2D a 3D rentgenech vzajemné
zameénit.

(Ortodoncie 2021, 30, €. 2, s. 85-99)

Abstract
Aims: We wanted to establish the degree of mutual substitutability of 3 different digital radiograms in defining location of impacted
upper canines — cephalogram, CBCT, and cephalogram generated from CBCT, with the help of repeatability and reproducibility of
measurement of an impacted tooth location.
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Material and method: The sample included patients of orthodontic departments of the Institute of Dentistry and Oral Sciences, Fa-
culty of Medicine and Dentistry, Palacky University and University Hospital Olomouc and the Clinic of Stomatology, Charles University
and University Hospital Hradec Kralové. We selected the patients with impacted upper canine with cephalogram and CBCT taken
prior to treatment — 43 patients, 51 palatally impacted canines. The distance between canine cusp and occlusal plane, and angle of
along axis of impacted canine to occlusal plane were measured in cephalograms, CBCTs and in cephalograms generated from CBCT.
To establish reliability of mesurement in digital radiographs and mutual substitutability of digital radiograms made by three different
techniques repeatability and reproducibility of measurement was evaluated.

Results: A good degree of repeatability of identification of canines location was proved in all three radiographic methods. Reproducibility
of measurement of impacted canines location by defining vertical distance between canine cusp and occlusal plane was good, however,
the results of reproducibility of canine long axis inclination to occlusal plane varied in different types of radiographs. Furthermore, measu-
rements showed a big bias of values of angular measurements between CBCT and digital cephalograms or generated from CBCT scans.

Conclusion: Measurement of canine long axis inclination to occlusal plane is different in CBCT and 2D cephalograms. Vertical distan-

ce between canine cusp and occlusal plane is the only parameter the measurements of which are substitutable (2D and 3D).

(Ortodoncie 2021, 30, €. 2, s. 85-99)

&

Klicova slova: retence $pic¢aku, kefalometricky snimek, CBCT, generovany kefalometricky snimek
Key words: impacted canine, cephalogram, CBCT, CBCT-generated cephalogram

Uvod

Presné urceni polohy retinovaného $picaku je dulezité
pro ziskani informaci o délce a obtiZznosti ortodontického
zarazeni zubu. Vertikalni vzdalenost nad 15 mm od okluz-
niroviny je povazovana za faktor vyrazné prodluzujici 1é¢-
bu [1, 2]. Cim apikalnéji a horizontalnéji je $picak ulozen,
tim horsi je prognéza jeho zarazenti [3].

2D boc¢ni kefalometricky snimek se zhotovuje za stan-
dardnich podminek, pri kterych jsou presné fixovany
hlava pacienta v kefalostatu, rtg lampa a jejich vzajem-
ny vztah je neménny [4]. Pfi témér kolmém dopadu rtg
paprskd na senzor je zkresleni a jednostranné zvétSeni
obrazu malé [5], proto je tento sumacni snimek metricky
zpracovatelny. Mezi jeho nevyhody vsak patfi prekryvani
jednotlivych anatomickych struktur, deformace obrazu
a rozdilné zvétSeni mezi pravou a levou stranou [6] diky
disparalelité rentgenovych paprska [7]. Jednostranné
zvétSeni vysledného obrazu je dano vzdalenosti mezi zdro-
jem, objektem a filmem - ¢im bliZze bude objekt u zdroje,
tim vétsi je zvétSeni. Diky tomu vzruastaji i vzdalenosti
mezi dvéma body a linearni méreni proto mohou byt ne-
presna [8]. Proto muze byt obtizné presné urcit polohu
retinovaného Spicaku kvuli prekryvani struktur, zejména
u oboustranné retence. Pro urceni polohy zubu musi byt
mozné presné urcit orientaci jak filmu, tak centralniho
paprsku v prostoru [9]. Gavel a Dermaut [10] ve své studii
zjiStovali prinos kefalometrického snimku v kombinaci
s OPG pri diagnostice retinovanych Spicaka - prokazali,
Ze z kKefalometrického snimku Ize odecist vertikalni a sa-
gitalni vzdalenost incizalniho hrotu, sklon k sagitalni
roviné a délku $pic¢aku. Ve studii Stefkové a Kaminka [11]
vertikalni vzdalenost hrotu $pi¢aku k okluzni roviné na
kefalometrickém snimku méla s dobou 1é¢by slabou ko-
relaci tésné pod hladinou signifikance. Dubovska [12] ve
svém vyzkumu neprokazala vztah mezi vzdalenosti hrotu

Introduction

An accurate identification of impacted canine loca-
tion is vital for information on duration and demands
of orthodontic alignment of the tooth. Vertical distance
from occlusal plane over 15 mm is considered to be the
factor significantly prolonging the treatment [1,2]. The
more apically and horizontaly the canine is located, the
worse prognosis of its alignment [3].

2D lateral cephalogram si taken under standard conditi-
ons - patient”s head is properly fixed in cephalostat, X-ray
tube and their mutual relationship is invariable [4]. When
x-rays fall almost perpendicularly to a sensor, the distor-
tion and unilateral magnification of an image is small [5],
and therefore, this summarizing image can be metrically
processed. Disadvantages include overlap of individual ana-
tomical structures, image distortion, and different magnifi-
cation on the right and left sides [6] due to disparallel x-rays
[7]. Unilateral magnification of the resulting image is given
by the distance between source of radiation, object and film
- the closer the object to the source, the greater the magni-
fication. Distance between two points increase, and there-
fore, linear measurements may be inaccurate [8]. Thus it is
often difficult to precisely determine location of impacted
canine, especially in bilateral impaction. To determine the
tooth location it is necessary to determine orientation of
the film and central x-ray in space [9]. Gavel and Dermaut
[10] dealt with the benefits of cephalogram combined with
OPG in diagnostics of impacted canines - they showed that
it is possible to read vertical and sagittal distance of incisal
cusp, inclination to sagittal plane, and canine length from
a cephalogram. Stefkova and Kaminek [11] proved weak co-
rrelation, just below the level of significance, betwen distan-
ce of canine cusp and occlusal plane in cephalogram, and
the length of treatment. In her research Dubovska [12] did
not prove the relationship between the distance of canine
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$picaku od linie okluze na kefalometrickém snimku a dél-
kou 1é¢by. Ke stejnému vysledku dospéla i Dospisilova [13].
Naopak Kurol[14], Adam [15], Hasund, Simsa[16] a McSher-
ry [17] uvadi, ze ¢im je Spicak naprimenéjsi, thel od okluz-
ni linie vétsi, tim je jeho prognoéza lepsi.

Pti CBCT rentgenovy paprsek vytvari kuzelovity svazek
paprsku, ktery je namiren pres zobrazovanou oblast do
Flat panelu umisténého kolmo na rentgenku a detekuji-
ciho zareni v jedné dobé. Béhem rotace jsou ziskany sek-
vencni planarni obrazy celé zobrazované oblasti. Vysledny
prostorovy obraz vznika pocitacovou rekonstrukci z téch-
to dvourozmérnych obrazud a je celistvy, bez prostorové
deformace [18, 19]. Pouzivani vysoko objemového (kranio-
facialniho) CBCT jako rutinniho radiologického vySetieni
pro ucely ortodontické terapie neni doporuceno [20, 21]
amusi byt indikovano jediné v pripadé, Ze tradicnim rent-
genem s nizsi radia¢ni davkou nelze uspokojivé zodpové-
dét vSechny pripadné otazky o patologickém procesu [22].
V pripadé hodnoceni polohy retinovaného $picaku neni
vzdy nutno zhotovovat CBCT celé maxilofacialni oblas-
ti. Zhotovenim snimku s mensim zobrazovacim polem
muzeme vyuzit vyssi zobrazovaci schopnost [23] (mensi
voxel) a zaroven snizit davku zareni [24], z CBCT s ome-
zenym FOV vsak nelze generovat kefalometricky snimek
a urceni presné polohy hrotu retinovaného Spicaku vuci
definovanym rovinam je problematické, kvuli ztizenému
urcenirovin. Na CBCT se poloha retinovaného Spi¢aku ur-
¢uje pomoci linearnich a thlovych parametrd a pomoci
urceni vzajemné polohy vici sousednim zubtim. MuiZe-
me hodnotit vzdalenost hrotu a sklon dlouhé osy $picaku
od okluzni a vertikalni roviny (v koronarnim i sagitalnim
fezu). Vzajemna poloha retinovaného Spi¢aku vuci sou-
sednim zubtim muze byt pouzita pro vypocet KPG indexu
pro presné urceni jeho pozice [25].

Z CBCT je mozné vygenerovat kefalometricky snimek
bez jednostranného zvétSeni a deformace obrazu. Zobra-
zeni zcela odpovida anatomické skutecnosti. Generovani
kefalogramu také umoznuje zobrazeni pravé a levé strany
lebky zvlast, ¢imz je mozné zabranit prekryvani struktur
a odstranit struktury, které jsou nezadouci [26]. V odborné
literature pfi mérenich raznych kraniometrickych para-
metrd na 2D kefalometrickych snimcich a generovanych
kefalogramech z CBCT nebyly mezi vyslednymi hodnota-
mi nalezeny rozdily [7, 26, 27]. Proto pokud je u pacienta
indikovano zhotoveni CBCT, je mozné jej vyuzit i pro kefa-
lometrickou analyzu.

Je vsak otazkou, zda opravdu muZzeme pouzit stejna
méreni, kterd pouzivime u kefalometrickych snimki,
a obzvlasté stejné referencni hodnoty pro diagnostiku
lokalizace retinovanych Spicakt na CBCT a kefalometric-
kém snimku generovaném na CBCT.

cusp and occlusal line in cephalogram and the treatment
length. The same conclusion is given by Dospisilova [13]. On
the contrary, Kurol [14], Adam [15], Hasund, Simsa [16], and
McSherry [17] state that the upright the canine and the big-
ger the angle of occlusal line, the better the prognosis.

In CBCT x-rays form a conical bundle of rays directed
through the depicted area to Flat panel placed perpendi-
cularly to x-ray tube and detecting radiation at one time.
During rotation sequence planar images of the whole
depicted area are obtained. Resulting spatial image origi-
nates through computer reconstruction from the two-di-
mensional images and is compact, without spatial defor-
mation [18,19]. The use of craniofacial CBCT as a routine
radiographic examination for orthodontic therapy is not
recommended [20,21] and must be indicated only when
conventional x-ray with lower radiation dose cannot solve
eventual questions about pathologies [22]. Evaluation of
impacted canine location does not always require CBCT of
the whole maxillofacial area. The scan of smaller area can
provide higher resolution [23] (smaller voxel) and at the
same time lower radiation dose [24]. However, from CBCT
with limited FOV a cephalogram cannot be generated, and
determination of a precise position of an impacted canine
cusp in relation to planes defined poses a problem, because
it is difficult to determine the planes. In CBCT the position
of an impacted canine is determined with the help of line-
ar and angular parameters and by its position to adjacent
teeth. We can also evaluate the cusp distance and inclina-
tion of canine long axis from occlusal and vertical planes
(in coronary and sagittal cross-section). The position of an
impacted canine to adjacent teeth can be used to calculate
KPG index in order to precisely establish its position [25].

From CBCT it is possible to generate cephalogram
without unilateral magnification and image distortion.
Image corresponds to anatomical reality. Generation of
cephalogram also enables separate image of the right and
left side of the skull, and thus we can avoid superimposi-
tion of structures, and can remove undesirable structures
[26]. The resulting values of measurements of individual
craniometric parameters in 2D cephalograms and in CB-
CT-generated cephalograms did not show any differen-
ces [7,26,27]. Therefore, if CBCT is indicated, it can be also
used in cephalometric analysis.

Nevertheless, there is still a dispute whether we can use
the same measurements applied in cephalograms and the
same reference values, in particular, in diagnostics of impac-
ted canine location in CBCT and in generated cephalogram.

Aim
The aim of the study was to establish the degree of sub-
stitutability of 3 different digital radiographs in determi-
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Cil prace

Cilem studie bylo zjisténi miry vzdjemné zastupitel-
nosti 3 raznych digitalnich rentgenogramu pro urcovani
polohy retinovanych hornich $pi¢aku - kefalometrického
snimku, CBCT a kefalometrického snimku generovaného
z CBCT pomoci ur¢eni opakovatelnosti a reprodukovatel-
nosti méreni pozice retinovaného zubu.

Material

Soubor tvorili pacienti ortodontického oddéleni Klini-
ky zubniho lékarstvi LF UP a FN Olomouc a Stomatologic-
ké kliniky UK a FN Hradec Kralové. Z nich byli vybrani ti
s palatindlni retenci horniho $pic¢aku, u kterych bylo kro-
mé OPG zhotoveno i CBCT kvili podezieni na resorpci
lateralniho fezaku a pro upresnéni kontaktu a pozice Spi-
¢aku vuci lateralnimu fezaku. Dentélni ¢i skeletalni klasi-
fikace neméla vliv na zafazeni do souboru. Pacienti s obli-
¢ejovymi syndromy ¢i s aplazii byli ze souboru vylouceni.

Kritéria pro zarazeni do souboru byla: dobfe Citelny
kefalometricky snimek bez distorze (znacka centrovana
uprostired kole¢ka, bez vyrazné stranové asymetrie v kon-
tufe dolni Celisti) a bez artefaktd s moznosti kalibrace
pomoci kalibra¢ni kiivky; CBCT bez artefakti s dostatec-
nym FOV, zhotovené s casovym odstupem maximalné
dva tydny. Tato kritéria splnovalo 43 pacient@ - 17 muzl
(39,5 %) a 26 Zen (60,5 %); pramérny veék 18 let 8 meésicli
(SD * 8,6 let; 9 let 11 mésict az 42 let 3 meésice). 8 pacientli
meélo oboustranné retinované $picaky, jednostranna pra-
vostranna retence byla u 19, levostranna u 16. Celkové bylo
tedy posuzovano 51 palatinalné retinovanych Spicakda.

Metodika

Pro hodnoceni byly pouzity kefalometrické snimky,
CBCT a generované kefalometrické snimky z CBCT. Kefa-
lometrické snimky byly zhotoveny na Planmeca Pro Max
a Vatech Pax Duo pfi davce zareni 68 kVp, proudu rent-
genky 10 mA. Veskeré 2D kefalometrické snimky byly ka-
librovany podle kalibra¢ni krivky piitomné na snimku.
Méreni na kefalometrickych snimcich byla realizovana
v programu DfW Digora pro Windows (Soredex) dle meto-
diky Stefkové a Kaminka [11].

CBCT snimky byly zhotoveny na Planmeca Pro Max
a Vatech Pax Duo s davkou 84 kVp, proud rentgenkou
byl 12 mA, tloustka rezu 0,2 mm; a ukladany ve formatu
DICOM 3. Hodnoceni probéhlo v programu EZ3D plus
premium. Pfed dal$i manipulaci byly jednotlivé snimky
orientovany dle referen¢nich rovin. Horizontalni rovina
probihala okluzni rovinou prochdazejici hornim fezako-
vym bodem a mezidlnimi hrbolky hornich prvnich mola-
ru. Vertikalni rovina probihala mezi dlouhymi osami hor-
nich stalych stfednich fezakl, podél raphe palatinae pres

ning the position of impacted upper canines - cephalo-
gram, CBCT, and cephalogram generated from CBCT - by
means of determination of repeatability and reproducibi-
lity of measurement of an impacted canine position.

Material

The sample included patients of the orthodontic de-
partments of the Institite of Dentistry and Oral Sciences,
Faculty of Medicine and Dentistry, Palacky University and
University Hospital Olomouc, and the Clinic of Stomatolo-
gy, Charles University and University Hospital Hradec Kra-
lové. Patients with palatally impacted maxillary canines
were selected. Apart from OPG, CBCT was taken because
of suspected resorption of lateral incisor, and in order to
specify the canine contact and position to lateral incisor.
Dental or skeletal classification did not affect the selec-
tion. Patients with facial syndromes or with aplasia were
excluded from the sample.

The criteria were the following: readable cephalogram
without distorsion (the sign centered in the middle of the
circle, no distinctive lateral asymmetries in the mandi-
ble contour) and without artifacts, enabling calibration
with calibration curve; CBCT without artifacts and with
sufficient FOV made within the interval of maximum
two weeks. The criteria were met by 43 patients - 17 males
(39.5%) and 26 females (60.6%); mean age was 10 years and
8 months (SD +8.6 yrs; 9 yrs 11 months - 42 yrs 3 months).
8 patients had bilaterally impacted canines, unilateral
right impacted canine was in 19, unilateral left impacted
canine in 16 patients. The total of 51 palatally impacted ca-
nines were assessed.

Method

Cephalograms, CBCT and cephalograms generated
from CBCT were used in evaluation. Cephalograms were
taken with Planmeca Pro Max and Vatech Pax Duo with
radiation of 68 kVp, x-ray tube current 10 mA. All 2D ce-
phalograms were calibrated according to calibration
curve in the image. DfW Digora for Windows software (So-
redex) was used for measurements according to Stefkova
and Kaminek methodology [11].

CBCTs were taken with Planmeca Pro Max and Vatech Pax
Duo with radiation of 84 kVp, x-ray tube current 12 mA, slice
thickness 0.2 mm, and were saved in DICOM 3 format. EZ3D
Plus premium software was used for evaluation. Individual
scans were oriented according to reference planes. Horizon-
tal plane ran through occlusal plane running through upper
incisal point and mesial cusps of upper first molars. Vertical
plane ran between long axes of upper permanent central
incisors, along raphe palatinae through spina nasalis ante-
rior and posterior. Sagittal plane ran through incisal point.
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spina nasalis anterior a posterior. Sagitalni rovina probi-
hala rezakovym bodem. Horizontalni, vertikalni a sagital-
ni rovina byly navzajem kolmé. Vycentrovany snimek byl
uloZen a pouzit pro generovani kefalometrického snimku
a jednotliva méreni.

Generovany kefalometricky snimek byl vytvoiren po
ofezani poloviny obrazu, ve které se nenachéazel retino-
vany $picak pomoci funkce Cephalo. Generované kefalo-
metrické snimky byly zhotoveny a méreny v programu
EZ3D Plus premium.

Méreni bylo provedeno jednim zkuSenym lékarem
(I. D.) zbéhlym v diagnostice a analyze polohy retinova-
nych $picaki. Opakovana méfeni byla provedena stejnym
lékafem s dvoumeésicnim odstupem po prvnim méfeni.
CBCT snimky byly hodnoceny jako prvni, za 4 meésice poté
byla provedena meérfeni na Kkefalometrickych snimcich
a za 4 mésice od hodnoceni kefalometrickych snimka
byla zmérena pozice retinovaného $picaku na generova-
ném kefalometrickém snimku. U kazdého pacienta byly
hodnoceny dva parametry: vertikdlni vzdalenost hrotu
Spicaku od okluzni roviny a sklon dlouhé osy Spic¢aku.

Vertikalni vzdalenost hrotu $pi¢aku od okluzni roviny (v mm)

Méreni na kefalometrickém a generovaném Kkefalo-
metrickém snimku

V pocitacovém programu DfW Digora pro Windows
(Soredex) pro kefalometricky snimek a v programu EZ3D
Plus premium pro generovany kefalometricky snimek
byla narysovana linie roviny okluze. Okluzni rovina hor-
niho zubniho oblouku byla proloZena incizalni hranou
hornich stfednich fezakud a stfedem mezi meziobukalni-
mi hrbolky hornich prvnich molart. Dale byla narysova-
na kolmice od hrotu $pi¢aku. 2D milimetrovym méiidlem
byla zmérena vzdalenost hrotu Spicaku od okluzni roviny
s presnosti na 0,01 mm.

M¢reni na CBCT

V pocitacovém programu EZ3D Plus premium byla zho-
tovena okluzni rovina horniho zubniho oblouku prolozena
incizalni hranou hornich stfednich fezakt a sttedem mezi
meziobukalnimi hrbolky hornich prvnich molari. Byla
shodna s axialni rovinou (zelenou). V koronarnim fezu
byla sagitalni rovina (oranzova) nastavena tak, aby zachy-
covala hrot $pi¢aku. Roz$ifenim zobrazeni sagitalni roviny
(oranzové) se zajistilo zobrazeni celé korunky spi¢aku. To
feni probihalo na sagitalnim fezu. Pro méreni kolmé na
rovinu okluze bylo potieba, aby axialni rovina probihala
rovné (v jejim prabéhu nebyly patrné schudky) (Obr. 1).

Pomoci tfibodového 2D Uhlu se vytvoril pravy uhel,
ktery se prilozil v misté hrotu Spicaku. 2D pravitkem

Horizontal, vertical and sagittal planes were perpendicular
to each other. Centered scan was saved and used to generate
cephalogram and for measurements.

CBCT-generated cephalogram was created after
cutting off a half of an image (without impacted canine)
with Cephalo function. EZ3D Plus premium software was
used to create and measure generated cephalograms.

Measurements were performed by one experienced
orthodontist (I.D.) skilled in diagnostics and analysis of
impacted canines location. Repeated measurements
were performed by the same orthodontist two months af-
ter the first one. CBCTs were evaluated first, 4 months la-
ter cephalograms were measured, and 4 months after eva-
luation of cephalograms the position of impacted canine
was measured in CBCT-generated cephalogram. In each
patient two parameters were evaluated: vertical distance
between canine cusp and occlusal plane, and canine long
axis inclination.

Vertical distance between canine cusp and occlusal plane
(in mm)

Measurements in cephalogram and generated cepha-
logram

In DfW Digora for Windows (Soredex) for cephalogram
and in EZ3D Plus premium for generated cephalogram the
line of occlusal plane was drawn. Occlusal plane of upper
dental arch was placed in incisal edge of upper central in-
cisors and the middle between mesiobuccal cusps of upper
first molars. Then a perpendicular from canine cusp was
drawn. 2D millimetre gauge was used to measure the dis-
tance between canine cusp and occlusal plane with the ac-
curacy of 0.01 mm.

Measurements in CBCT

In EZ3D Plus premium occlusal plane of the upper den-
tal arch placed in incisal edge of upper central incisors
and the middle between mesiobuccal cusps of upper first
molars was made. The occlusal plane was identical with
axial plane (green). In the coronary section sagittal plane
(orange) was set to show canine cusp. Expanded image of
sagittal plane (orange) facilitated image of the whole crown
of a canine. Thus the lowest point of canine cusp was not
overlooked. Measurements were taken in sagittal section.
For measurements perpendicular to occlusal plane axial
plane must run straight (there were no steps visible) (Fig. 1).

With three-point 2D angle a right angle was formed
that was placed at the site of canine cusp. 2D gauge was
used to measure the distance between canine and axial-
-occlusal plane (green). 2D millimetre gauge was used to
measure the distance between canine cusp and occlusal
plane with the accuracy of 0.01 mm (Fig. 2).
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Obr. 1./ Fig. 1.
Nastaveni axidlni roviny. / Establishing of axial plane.

Obr. 2. / Fig. 2.
Vertikdlni vzdalenost hrotu Spi¢dku od okluzni roviny v sagitalnim fezu na
CBCT. / Vertical distance between canine cusp and occlusal plane in sagittal
section in CBCT.

byla zmérena vzdalenost hrotu Spicaku kolmo na axial-
ni - okluzni rovinu (zelend). 2D milimetrovym meéridlem
byla zmérena vzdalenost hrotu Spi¢dku k okluzni roviné
s presnosti na 0,01 mm (Obr. 2).

Sklon (inklinace) dlouhé osy $pi¢aku k okluzni roviné
(ve stupnich)

Méreni na kefalometrickém a generovaném Kkefalo-
metrickém snimku

V pocitacovém programu DfW Digora pro Windows
(Soredex) pro kefalometricky snimek a v programu EZ3D
Plus premium byla narysovana linie roviny okluze. Dlou-
ha osa retinovaného Spic¢aku byla narysovana tak, aby se
s linii okluzni roviny protinala. 2D thlovym meéridlem
byl zméten uhel sklonu Spi¢aku k okluzni roviné horniho
zubniho oblouku s presnosti na 0,01°.

Méreni na CBCT

Sklon (inklinace) dlouhé osy $pi¢aku k okluzni roviné
(ve stupnich) v sagitalnim fezu byl méfen dle metodiky
Stefkové a Kaminka [11]. Ctyfbodovym 2D tihlovym mé-
fidlem v pocitacovém programu EZ3D Plus premium se
narysovala dlouhd osa s$pi¢aku a okluzni (axialni, zelena)

Obr. 3. / Fig. 3.

Sklon (inklinace) dlouhé osy $pic¢aku k okluzni roviné v sagitalnim fezu na
CBCT. / Inclination of canine long axis to occlusal plane in sagittal section
in CBCT.

Inclination of canine long axis to occlusal plane (in degrees)

Measurements in cephalogram and CBCT-generated
cephalogram

In DfW Digora for Windows (Soredes) for cephalogram
and in EZ3D Plus premium the line of occlusal plane was
drawn. The impacted canine long axis was drawn to inter-
sect the line of occlusal plane. 2D protractor was used to
measure the angle of canine inclination to occlusal plane
of upper dental arch with the accuracy of 0.01°.

Measurements in CBCT

The inclination of canine long axis to occlusal plane (in
degrees) in sagittal section was measured using methodo-
logy according to Stefkova and Kaminek [11]. Four-point
2D protractor was used to draw canine long axis and occ-
lusal (axial, green) plane in EZ3D Plus premium software.
The angle of canine inclination to occlusal plane was mea-
sured with 2D protractor with the accuracy of 0.01° (Fig. 3).

Statistical methods used

Measurement repeatability [28, 29] refers to the accu-
racy of measurements under the so-called set of conditi-
ons of measurement repeatability, i.e. the same procedu-
re of measurement, the same staff, the same measuring
system, the same working conditions, and the same place,
as well as repeated measurements in the same object or
similar object within a short time interval. Measurement
repeatability was quantified with technical error of mea-
surement (TEM) according to Dahlberg and the derived
relative error of measurement (relative TEM, coefficient
of variation (CV)) [28, 29]. Repeated measurements were
performed 2 months after the first one by the same ortho-
dontist in 10 randomly selected patients.
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rovina. Uhel sklonu $pi¢aku k okluzni roviné byl méfen
2D tihlovym méridlem s presnosti 0,01° (Obr. 3).

Pouzité statistické metody

Opakovatelnost mereni [28, 29] (measurement repeata-
bility) znamena preciznost méreni za tzv. souboru podmi-
nek opakovatelnosti méreni, tj. stejny postup méreni, stejny
obsluzny personal, stejny meéfici systém, stejné pracovni
podminky a stejné misto, a opakovani méreni na stejném
nebo podobnych objektech v kratkém ¢asovém useku. Opa-
kovatelnost méreni byla kvantifikovana technickou chybou
meéreni (technical error of measurement, TEM) metodou
dle Dalhberga a z ni odvozenou relativni chyba meéreni (re-
lative TEM, coefficient of variation CV) [28, 29]. Opakovana
meérfeni byla provedena 2 mésice po prvnim meéreni stejnym
lékarem na 10 ndhodné vybranych pacientech.

Reprodukovatelnost meéreni [30,31] (measurement re-
producibility) znamena preciznost méreni za raznych pod-
minek méfeni, tj: rlizna mista, obsluzny personal, mérici
systémy a opakovani mereni na stejném nebo podobnych
objektech. V nasem pripadé riizné podminky predstavuji
razné rentgenové snimky. Reprodukovatelnost meéreni
byla kvantifikovana koeficientem opakovatelnosti (coeffi-
cient of repeatability, CR) podle Blanda a Altmana spolu
s grafickou vizualizaci vystupu Bland-Altmanovymi rozdi-
lovymi grafy (Bland-Altman plots) [30, 31]. Rozdilovy graf
slouzi k postizeni pripadného vztahu mezi velikosti pri-
meéru obou méfeni a velikosti rozdilti mezi nimi (proporéni
chyba), k nalezeni systematické chyby (bias) pri srovnava-
ni dvou metod a k identifikaci odlehlych hodnot. Prameér
opakovanych meéreni je vynasen na osu x a rozdily dvojic
meéreni na osu y. Horizontalni linky na ose y (limity shody
opakovanych meéreni) znaci polohu primérného rozdilu
mezi obéma meérenimi. Pokud se pramérny rozdil lisi jen
nepatrné od nuly, nejevi se u srovnavanych metod nebo
pozorovatelll systematicka chyba, v opacném pripadé je
mozno provést odhad jeji velikosti.

Vysledky

Opakovatelnost méreni

Nejvéetsi technicka chyba dvojiho opakovaného méreni
byla zaznamenana u méreni sklonu dlouhé osy Spi¢aku
k okluzni roviné na kefalometrickych snimcich genero-
vanych z CBCT (TEM = 2,57°) i na dvourozmérnych kefalo-
metrickych snimcich (TEM = 1,25°). U meéreni vzdalenos-
ti k okluzni roviné nepfesahla technicka chyba meéreni
0,41 mm (Tab. 1).

Relativni chyba méreni (koeficient variability, CV) byla
nejvétsi u méreni vertikalni vzdalenosti hrotu Spicaku od
okluzni roviny na generovaném kefalometrickém snim-
ku (CV = 4,59 %) a CBCT (CV = 4,41 %). Relativni chyba mé-

Measurement reproducibility [30,31] refers to the ac-
curacy of measurements under different conditions of
measurement, i.e. various places, different staff, systems
of measurement, and repeated measurement in the same
object or in similar objects. In our case the different con-
ditions meant different radiographs. Measurement repro-
ducibility was quantified with coefficient of repeatability
(CR) according to Bland and Altman, together with graphic
visualization with Brand-Altman plots [30,31]. The plot is
used to represent eventual relationship between mean va-
lues of both measurements and the differences between
them (proportion error), to find systemic error (bias) when
comparing two methods, and to identify outliers. The
mean value of repeated measurements is plotted on x axis
and the differences of pair of measurements on y axis. Ho-
rizontal lines on y axis (limits of repeated measurements
concordance) represent the position of the mean differen-
ce between the two measurements. In case the mean diffe-
rence is close to zero, there is no systemic error between the
methods compared or between observers. If the opposite is
true, the extent of systematic error (bias) can be estimated.

Results

Measurement repeatability

The most distinct technical error (TEM) of double repea-
ted measurement was recorded in the inclination of cani-
ne long axis to occlusal plane in cephalograms generated
from CBCT (TEM = 2.57°) as well as in 2D cephalograms
(TEM = 1.25°). In measurements of the distance to occlusal
plane the technical error did not exceed 0.41 mm (Tab. 1).

Relative error of measurement (coefficient of variabili-
ty, CV) was most distinct in vertical distance between ca-
nine cusp and occlusal plane in generated cephalogram
(CV = 4.59%) and in CBCT (CV = 4.41%). Relative error of
measurement in measurements of the inclination of ca-
nine long axis to occlusal plane was most distinct in ce-
phalograms generated from CBCT (CV = 3.81%).

Measurement reproducibility

Reproducibility of measurements in digital radiographs
taken with digital orthopantomograph, measurements in
radiographs taken with CBCT, and measurements in digi-
tal cephalograms generated from CBCT scans, after exclu-
sion of three outliers, were quantified with coefficient of
repeatability (CR) according to Bland and Altman (Tab. 2)
together with graphic visualization of the outcome.

Vertical distance between canine cusp and occlusal
plane

Vertical distance between canine cusp and occlusal
plane in cephalograms is significantly different between
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feni u méreni sklonu dlouhé osy $picaku k okluzni roviné
byla nejveétsi na kefalometrickych snimcich generova-
nych z CBCT (CV = 3,81 %).

Reprodukovatelnost méreni

Reprodukovatelnost méreni na digitalnich rentgeno-
gramech zhotovenych na digitalnim orthopantomografu,
meéreni na rengenogramech zhotovenych na CBCT a mé-
feni na digitalnich kefalometrickych snimkt generova-
nych z CBCT snimki, po vylouceni tfech odlehlych hod-
not, byla kvantifikovana koeficientem opakovatelnosti
(coefficient of repeatability, CR) podle Blanda a Altmana
(Tab. 2) spolu s grafickou vizualizaci vystupu.

Vertikalni vzdalenost hrotu Spicaku od okluzni roviny

Vertikalni vzdalenost hrotu $pi¢dku od okluzni roviny
na kefalometrickych snimcich se ve statisticky vyznamné

mife soustavneé lisi mezi obéma planarnimi typy zobraze-
ni vzajemneé (soustavna chyba 0,5 mm, p <0.01). Mezi ke-
falometrickym snimkem porizenym na 2D rtg a CBCT je

Tab. 1./ Tab. 1. Opakovatelnost méfeni polohy Spicéku na digitalnich rentge-
nogramech: technické chyba méfenf (technical error of measurement, TEM)
metodou dle Dalhberga. / Repeatability of measurement of canine position

in digital radiographs: technical error of measurement (TEM) according to
Dahlberg.

N Men TEMGD OV(Y
2D 10

8,55 0,22 2,63

mmOL GEN 10 7,90 0,41 4,59
CT 10 8,66 0,38 4.4

2D 10 66,99 1,25 1,87

StOL GEN 10 67,51 2,57 3,81
CT 10 66,59 0,89 1,34

2D = kefalometrické snimky, CT = rengenogramy zhotovené na CBCT, GEN = digitdIni
kefalometrické snimky generované z CBCT snimkd; mmOL = vertikéIni vzdalenost hrotu
$picaku od okluzni roviny na kefalometrickych snimeich, StOL = sklon (inklinace) dlouhé
osy Spicaku k okluzni roviné na kefalometrickych snimcich; TEM (SD) = technicka chyba
méreni (TEM); CV (%) = koeficient variability (relative TEM).

both planar types of images (systematic error 0.5 mm,
p < 0.01). Systematic error between 2D cephalogram and
CBCT is only 0.2 mm (p>0.05), systematic error between
generated cephalogram and CBCT is 0.4 mm (p<0.05)
(Tab. 3, Fig. 4). In cephalograms and CBCT the distance
between canine and occlusal plane differs by less than
0.5 mm on the average. Bland-Altman reproducibility co-
efficient after exclusion of 3 outliers between the three
methods oscillated in the interval from 1.18 mm (between
generated and 2D cephalogram) to 2.35 mm (between
CBCT and 2D digital cephalogram).

Systematic error of reproducibility: in case the distan-
ce between impacted canine and occlusal line is small in
CBCT the canine appears farther from the occlusal plane
in 2D cephalogram than in CBCT. In case the distance in
CBCT is big the planar cephalogram shows lower value
than CBCT (Fig. 5).

Inclination of canine long axis to occlusal plane

Inclination of canine long axis to occlusal plane in cepha-
lohgrams and CBCT is significantly different only between
2D cephalogram and CBCT - systematic error is 2.7° (p<0.05).
Systematic error between generated cephalogram and
CBCT is only 1.2° (p>0.05), between the two cephalograms
the systematic error is 1.8° (p>0.05). In the two cephalograms
palatally impacted canine is located slightly more horizon-
tally than in CBCT (Tab.4, Fig.9). In cephalograms and CBCT
inclination of canine to occlusal plane differs by less than 3°
on the average. Bland-Altman reproducibility coefficient af-
ter exclusion of three outliers between the three methods of
imaging oscillated within the interval from 14.82° (between
generated and 2D cephalogram) to 15.26° (between CBCT
and generated cephalogram).

Systematic error of reproducibility: the lower the de-
gree of canine inclination to occlusal line in CBCT (canine
inclines more horizontally), the higher its value in planar
cephalogram (Fig. 10). The more upright the canine in

Tab. 2. / Tab. 2. Reprodukovatelnost méfeni na digitalnich rentgenogramech metodou dle Blanda a Altmana / Reproducibility of measurements in digital

radiographs according to Bland and Altman.

| Mean

2D GEN 48 0,48

mmOL CT 2D 48 0,16
CT GEN 48 -0,39

2D GEN 48 -1,78

StOL cT 2D 48 2,66
CT GEN 48 1,17

SD LLoA ULoA CR p-value
1,09 -2,61 1,66 1,18 0,004
1,20 2,19 2,51 2,35 0,365
1,16 -2,65 1,88 2,27 0,022
7,56 -16,60 13,04 14,82 0,109
7,57 -12,18 17,50 14,84 0,019
7,79 -14,09 16,43 15,26 0,294

2D = digitaini kefalometricky snimek, CT = rengenogramy zhotovené na CBCT, GEN = digitéIni kefalometrické snimky generované z CBCT snimkd; mmOL = vertikaini vzdélenost hrotu
$picaku od okluzni roviny na kefalometrickych snimcich, StOL = sklon (inklinace) dlouhé osy $picaku k okluzni roviné na kefalometrickych snimcich; Mean = primér rozdil(i opako-
vanych méfeni, SD = smérodatna odchylka rozdilt opakovanych méfeni, ULoA, LLoA = horni a dolni limit shody; p-value = statistickd vyznamnost rozdilu - soustavna chyba (bias),

analogie parového t-testu.
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soustavna chyba jen 0,2 mm (p> 0.05), mezi generovanym
kefalometrickym snimkem a CBCT je soustavna chyba
0,4 mm (p <0.05) (Tab. 3, Obr. 4). Vzdalenost Spicaku od
okluzni roviny se na kefalometrickych snimcich a CBCT
snimcich 1isi primérné o méné nez 0,5 mm. Bland-Alt-
manuv koeficient reprodukovatelnosti po vylouceni 3 od-
lehlych hodnot mezi vSemi tfemi metodami zobrazeni
kolisal v rozmezi od 1,18 mm (mezi generovanym a 2D
kefalometrickym snimkem) do 2,35 mm (mezi CBCT a 2D
digitalnim kefalometrickym snimkem).

Soustavna chyba v reprodukovatelnosti: pokud je na
CBCT vzdalenost retinovaného Spicaku od okluzni linie
mala, jevi se $picak na 2D kefalometrickém snimku dale
od roviny okluze nez na CBCT. Pokud je vzdalenost na
CBCT velka, bude planarni kefalometricky snimek ukazo-
vat hodnotu nizsi nez CBCT (Obr. 5).

Sklon (inklinace) dlouhé osy Spic¢aku k okluzni roviné

Sklon (inklinace) dlouhé osy $picaku k okluzni roviné
na kefalometrickych snimcich a CBCT se ve statisticky vy-
znamné mire soustavneé lisi pouze mezi kefalometrickym
snimkem pofizenym na 2D rtg a CBCT, kde je soustavna
chyba 2,7° (p <0.05). Mezi generovanym kefalometrickym
snimkem a CBCT je soustavna chyba jen 1,2° (p >0.05),
mezi obéma kefalometrickymi snimky vzajemné je sou-
stavna chyba 1,8° (p> 0.05). Palatinalné retinovany $pic¢ak
je na obou kefalometrickych snimcich ulozeny mirné ho-
rizontalnéji nez na CBCT (Tab. 4, Obr. 9). Sklon $pi¢aku od
okluzni roviny se na kefalometrickych snimcich a CBCT
snimcich 1isi praimérné o méné nez 3°. Bland-Altmantiv
koeficient reprodukovatelnosti po vylouceni 3 odlehlych
hodnot mezi vSemi tfemi metodami zobrazeni kolisal
v rozmezi od 14,82° (mezi generovanym a 2D kefalometric-
kym snimkem) az 15,26° (mezi CBCT a generovanym kefa-
lometrickym snimkem).

Soustavna chyba v reprodukovatelnosti: ¢im je stupen
sklonu Spicaku k okluzni linii na CBCT mensi (Spicak je
horizontalnéji sklonén), tim je na planarnim kefalomet-
rickém snimku jeho hodnota vétsi (Obr. 10). Cim je $picak
naprimenéjsi na CBCT, tim ma kefalometricky snimek
tendenci thel nedodimenzovat (je mensi). (CBCT - kefalo-
metricky snimek je negativni ¢islo).

Diskuse

Opakovatelnost méreni

Nejvetsi chyba meéreni byla zaznamenana u méfeni
sklonu dlouhé osy Spi¢aku k okluzni roviné na kefalo-
metrickych snimcich generovanych z CBCT (TEM = 2,57°).
U generovanych kefalometrickych snimkt muize byt chy-
ba zptisobena odliSnou pozici hlavy - pokud neni pacient
spravne vycentrovan, proces generace kefalometrického
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CBCT, the smaller the angle in cephalogram. (CBCT-ce-
phalogram is a negative number.)

Discussion

Measurement repeatability

The biggest error of measurement was recorded for
the inclination of canine long axis to occlusal plane in
cephalograms generated from CBCT (TEM = 2.57°). The
error may be due to a different head position - in case

Tab. 3. / Tah. 3. Soustavna chyba v reprodukovatelnosti méfeni na digital-
nich rentgenogramech [mm]. / Systematic error of measurement reproduci-
bility in digital radiographs (mm)

oo o
CT -0,4 0,2

Gen 0,4 0,5
20 02 05 |

CT = rengenogramy zhotovené na CBCT, Gen = digitéIni kefalogram generovany z CBCT
snimkd; 2D = digitalni kefalogram zhotoveny na 2D digitalnim rtg, mm k OL = vertikaIni
vzdalenost $pi¢aku od okluzni roviny na kefalometrickém snimku a CBCT.

Gen

BCT

oL

=N =

0,2 0,4

Obr. 4./ Fig. 4.

Soustavna chyba v reprodukovatelnosti méfeni vertikalni vzdalenosti hrotu
Spicdku od okluzni roviny na kefalometrickych snimcich a CBCT. / Systematic
error in reproducibility of measurement of vertical distance between canine
cusp and occlusal plane in cephalograms and in CBCT.

kef CBCT

CBCT kef

N

Obr. 5. / Fig. 5.

Pokud je na CBCT vzdalenost retinovaného $pic¢aku od okluzni linie malg, jevi
se Spicak na 2D kefalometrickém snimku (na 2D kefalometrickém snimku i
generovaném kefalometrickém snimku) dale od roviny okluze nez na CBCT.
Pokud je vzddlenost na CBCT velkd, bude planarni kefalometricky snimek uka-
zovat hodnotu niz$i nez CBCT. / Systematic error of reproducibility: in case the
distance between impacted canine and occlusal line is small in CBCT the canine
appears farther from the occlusal plane in 2D cephalogram (in 2D cephalogram
as well as in generated cephalogram) than in CBCT. In case the distance in CBCT
is big the planar cephalogram shows lower value than CBCT.
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Obr. 6. / Fig. 6.

Bland-Altman(v rozdilovy graf pro reprodukovatelnost méfeni vertikalni
vzdalenosti hrotu $picaku od okluzni roviny na 2D kefalometrickém snimku a
CBCT. Primér opakovanych méfeni mmOL_CT (vzdalenost hrotu $pi¢aku od
okluzni roviny na CBCT) je vynasen na osu x a rozdily dvojic méfeni mmOL-
-CT ammOL_2D (vzdélenost hrotu $pi¢éku od okluzni roviny na CBCT a na 2D
kefalometrickém snimku) na osu y. Horizontalni linky (na ose y) znaci polohu
primérného rozdilu mezi obéma méfenimi. Dal$i dvé horizontalni linky jsou
limity shody opakovanych méfeni. / Bland-Altman plot of reproducibility of
measurement of vertical distance between canine cusp and occlusal plane in
2D cephalogram and in CBCT. The mean of repeated measurements mmOL_
CT (the distance of canine cusp from occlusal plane in CBCT) is marked on
axis x and the differences of measurements mmOL-CT and mmOL_2D (the
distance of canine cusp from occlusal plane in CBCT and 2D in cephalogram)
in axis y. Horizontal lines (on y axis) represent the location of the mean
difference between the two measurements. The other two horizontal lines
represent limits of agreement between the repeated measurements.
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Bland-Altman(v rozdilovy graf pro reprodukovatelnost méfeni na 2D kefalo-
metrickém snimku a generovaném kefalometrickém snimku. / Bland-Altman
plot of reproducibility of measurement of vertical distance between canine

cusp and occlusal plane in 2D cephalogram and in generated cephalogram.
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Bland-Altman(v rozdilovy graf pro reprodukovatelnost méfeni vertikalni
vzdalenosti hrotu Spi¢aku od okluzni roviny na CBCT a generovaném kefalo-
metrickém snimku. / Bland-Altman plot of reproducibility of measurement
of vertical distance between canine cusp and occlusal plane in CBCT and
generated cephalogram.

Tab 4. / Tab. 4. Soustavnd chyba v reprodukovatelnosti méfeni na digitalnich
rentgenogramech [mm]. / Systematic error in reproducibility of measurement
in digital radiographs (mm).

| stoL o G W
CT 1,2 2,7

-1,2 1,8
20 27 18 |

CT = rengenogramy zhotovené na CBCT, Gen = digitaini kefalometricky snimek generova-
ny z CBCT snimkd; 2D = digitdIni kefalometricky snimek zhotoveny na 2D digitalnim rtg, St
k OL = sklon $pi¢éku od okluzni roviny na kefalometrickém snimku a CBCT.

Gen

CBCT

oL

Obr. 9. / Fig. 9.
Soustavna chyba v reprodukovatelnosti méfeni na digitélnich rentgenogramech. /
Systematic error in reproducibility of measurement in digital radiographs.
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snimku v programu EZ3D Plus premium neumoznuje
nejdfive vycentrovat snimek. Proto muize pfi tvorbé ge-
nerovaného kefalometrického snimku dochdazet k chy-
bam. Toto postaveni neni mozno zkontrolovat pomoci
kefalostatickych znacek jako na 2D kefalometrickém
snimku. Klinicky je tedy dlilezité pred generovanim kefa-
lometrického snimku zkontrolovat, jestli je pozice hlavy
pacienta spravne vycentrovana. Pokud neni, je mozné po-
uzit méreni pfimo na CBCT, kde chyba méreni v duasled-
ku generovani kefalometrického snimku bez inicidlniho

«

Obr. 10. / Fig. 10.

Cim je stuperi sklonu $picaku k okluznf linii na CBCT mensi ($picék je
horizontélnéji sklonén), tim je na planarnim kefalometrickém snimku jeho
hodnota vétsi. Cim je $picak napfimenéj$i na CBCT, tim mé kefalometricky
snimek tendenci thel nedodimenzovat (je mensi). / Systematic error of
reproducibility: the lower the degree of canine inclination to occilusal line
in CBCT (canine inclines more horizontally), the higher its value in planar
cephalogram. The more upright the canine in CBCT, the smaller the angle in
cephalogram.
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Obr. 12. / Fig. 12.

Bland-Altman(yv rozdilovy graf pro reprodukovatelnost méfeni sklonu Spic¢aku
od okluzni roviny na CBCT a generovaném kefalogramu. / Bland-Altman plot
for reproducibility of measurement of canine inclination to occlusal plane
in CBCT and generated cephalogram.

a patient is not properly centered the proces of cepha-
logram generation in EZ3D Plus premium software does
not allow for the scan centring. The position cannot be
checked with cephalostat marks (as it is possible in 2D
cephalograms). From the clinical viewpoint it is impor-
tant to check the correct centring of the head prior to
generation of cephalogram. In case the head is not pro-
perly centered, measurement can be performed in CBCT
where there is not an error of measurement due to ge-
neration of cephalogram without prior centring. In mea-
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Obr. 11./ Fig. 11.

Bland-Altmantv rozdilovy graf pro reprodukovatelnost méfeni sklonu
$pic¢aku od okluzni roviny na 2D kefalogramu a CBCT. / Bland-Altman plot for
reproducibility of measurement of canine inclination to occlusal plane in 2D
cephalogram and CBCT.
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Obr. 13. / Fig. 13.

Bland-Altman(v rozdilovy graf pro reprodukovatelnost méfeni sklonu $picéku
od okluzni roviny na 2D kefalometrickém snimku a generovaném kefalo-
metrickém snimku. / Bland-Altman plot for reproducibility of measurement
of canine inclination to occlusal plane in 2D cephalogram and generated
cephalogram.
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vycentrovani neni. U méreni vzdalenosti k okluzni roviné
nepresahla technicka chyba méreni 0,41 mm.

Relativni chyba méreni u mérfeni sklonu dlouhé osy
$picaku k okluzni roviné byla nejvétsi na kefalometric-
kych snimcich generovanych z CBCT (CV = 3,81 %). Kvuli
moznému posunu generovanych kefalometrickych snim-
ka vzhledem k nevycentrované poloze hlavy, byla relativ-
ni chyba méreni vertikalni vzdalenosti hrotu i sklonu $pi-
¢aku v rozsahu od 3 % do 5 %.

Relativni chyba méreni byla vétsi u méreni vertikalni
vzdalenosti hrotu Spicaku od okluzni roviny na genero-
vaném kefalometrickém snimku (CV = 4,59 %) a CBCT
(CV = 4,41 %) nez na digitalnim kefalometrickém snimku
(CV = 2,63 %). Dle Pittayapat [32] relativni chyba méreni
linearnich parametr pro CBCT byla nizsi (CV = 5,7 %) nez
u kefalometrického snimku (pro kefalometricky snimek
zhotoveny ze 3metrové vzdalenosti CV = 6,5 %, z 1,5metro-
vé vzdalenosti CV = 6,1 %). Dlvodem muze byt, Ze na roz-
dil od ného jsme mérili vzdalenost bodu k rovinég, a ne dva
body navzijem i na CBCT. Chyba méfeni mohla byt zpa-
sobena metodikou meéfeni a nutnosti prevést 3D rovinu
na 2D linii. Pro identifikaci roviny byl pouzit ofez roviny.
Klinicky chyba méreni do 0,41 mm neni relevantni.

Na druhé strané stejnou opakovatelnost meéreni na
CBCT a na 2D kefalometrickych snimcich potvrdil Gribel
[33], kdy intraclass corelation coeficient pro 3D byl 0,99
a pro 2D 0,98. Souhlasné s nasimi vysledky potvrdil Dam-
stra [34] vetsi ICC (0,99) pro 2D kefalometrické snimky nez
pro 3D (0,88). Stejny vysledek potvrdil i van Vlijmen [35].

Reprodukovatelnost méreni vertikalni vzdalenosti hro-

surements of the distance to occlusal plane the TEM did
not exceed 0.41 mm.

Relative error of measurement in measuring the in-
clination of canine long axis to occlusal plane was most
distinct in generated cephalograms (CV = 3.81%). Relative
error of measurement of the vertical distance of canine
cusp and canine inclination oscillated between 3% and
5%. The error was caused by the potential shift of cephalo-
grams due to not centered position of the head.

Relative error of measurement was the more distinct in
mesauring vertical distance between canine cusp and oc-
clusal plane in generated cephalogram (CV = 4.59%) and
in CBCT (CV = 4.41%); in digital cephalogram it was 2.63%.
According to Pittayapat [32] relative error of measure-
ment in measuring linear parameters was lower in CBCT
(CV = 57%) than in cephalogram (in cephalogram taken
at 3 meters distance CV = 6.5%, at 1.5 metres distance CV
= 6.1%). Unlike Pittayapat we measured the distance of the
point to the plane in CBCT, not between two points. Error
of measurement might be due to the method used and
due to the transfer of 3D plane to 2D line. To identify the
plane we used cropped plane. From the clinical viewpoint
error of measurement up to 0.41 mm is irrelevant.

The same repeatability of measurements in CBCT was
proved by Gribel [33] - intraclass correlation coefficient
for 3D was 0.99 and for 2D 0.98. Damstra [34] also proved
higher ICC (0.99) for 2D cephalograns compared to 3D
(0.88). The same results were proved by van Vlijmen [35].
These outcomes agree with our results.

Reproducibility of measurements of vertical distance

tu Spicaku od okluzni roviny

Vertikalni vzdalenost hrotu Spi¢dku od okluzni roviny
na kefalometrickych snimcich se ve statisticky vyznamné
mife soustavneé lisi mezi obéma planarnimi typy zobra-
zeni vzajemné. Tento rozdil je ale klinicky nevyznamny,
protoze vzdalenost Spicaku od okluzni roviny se na kefa-
lometrickych snimcich a CBCT snimcich 1i$i primérné
o méné nez 0,5 mm.

Bland-Altmantv Kkoeficient reprodukovatelnosti byl
nejlepsi ze vsSech statisticky zkoumanych parametra
a mezi vSemi tfemi metodami zobrazeni kolisal v rozme-
zi od 1,18 mm (mezi generovanym a 2D kefalometrickym
snimkem) do 2,35 mm (mezi CBCT a 2D digitalnim kefa-
lometrickym snimkem). To znamena klinicky vybornou
reprodukovatelnost. Vertikalni vzdalenost hrotu Spicaku
od okluzni roviny je tedy jedinym parametrem, u kterého
je mozné méreni na kefalometrickych snimcich a CBCT
vzajemneé zameénit.

Dle Pittayapat [32] reprodukovatelnost meéreni mezi
CBCT a oba druhy kefalometrickych snimki se vyznam-

between canine cusp and occlusal plane

Vertical distance between canine cusp and occlusal
plane in cephalograms differs significantly between the
two planar radiographs. However, the difference is clini-
cally insignificant because distance between canine and
occlusal plane differs in cephalograms and CBCT by less
than 0.5 mm on the average.

Bland-Altman reproducibility coefficient was the best
among all statistically examined parameters and between
the three methods of imaging it oscillated within the in-
terval from 1.18 mm (between generated and 2D cepha-
logram) to 2.35 mm (between CBCT and digital cephalo-
gram). This means clinically outstanding reproducibility.
Thus the vertical distance between canine cusp and occ-
lusal plane is the only parameter where CBCT and cepha-
lograms may be substituted.

According to Pittayapat [32] reproducibility of measu-
rement is significantly different (p<0.05) between CBCT
and the two cephalograms in all linear parameters. Mea-
surement reproducibility of linear parameters of a cepha-
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né 1isi (p <0,05) pro vSechny linearni parametry. Rovnéz
reprodukovatelnost kefalometrického snimku zhotove-
ného ze 3 metrl byla nizsi nez u CBCT nebo kefalometric-
kého snimku zhotoveného z 1,5 m pro linearni parametry.

Reprodukovatelnost méreni sklonu dlouhé osy Spicaku
k okluzni roviné

Nameéreny sklon palatinalné retinovaného $picaku je
na obou kefalometrickych snimcich mensi nez na CBCT.
LiSi se primérné o méné nez 3°. Vzajemny rozdil je velice
maly a klinicky nevyznamny. Tato diference miize byt u
klasickych snimkti zptisobena prekryvanim druhostran-
nych struktur, coz mtzeme u generovaného kefalometric-
kého snimku vyloucit, protoze jej vytvarime jen z poloviny
CBCT, kde je retinovany Spic¢ak lokalizovan. Reprodukova-
telnost méreni je ale mald, Bland-Altmantv koeficient
reprodukovatelnosti vyrazné Kkolisal v rozmezi od 14,82°
(mezi generovanym a 2D kefalometrickym snimkem) do
15,26° (mezi CBCT a generovanym kefalometrickym snim-
kem).

Varghese [36] publikoval v roce 2010 studii, ktera ukazo-
vala vétsi presnost CBCT nez 2D kefalometrickych snim-
k. Olmez [37] i Gribel [33] ukazali, ze neni signifikantni
rozdil mezi CBCT a fyzickym méfenim, kdeZto 2D méreni
na kefalometrickém snimku vykazuje signifikantni od-
chylku od fyzického méreni.

Ukolem nasi studie nebylo ici, které méfeni je spravné,
alejestli se vyznamné 1iSi. Z nasi studie vyplyva, Zze méreni
sklonu dlouhé osy $pi¢aku k okluzni roviné neni mozno
volné zaménit mezi CBCT a 2D kefalometrickymi snimky.
Vertikalni vzdalenost hrotu $pi¢dku od okluzni roviny je
tedy jedinym parametrem, u kterého je mozné mereni na
kefalometrickych snimcich a CBCT vzajemné zameénit.

Zaver

1. Byla prokazana dobra a klinicky uspokojivd mira
opakovatelnosti urceni polohy $pi¢akti pro vSechny sle-
dované typy rentgenogramu v linearnich i ihlovych cha-
rakteristikach jejich polohy.

2. Dobra a klinicky akceptovatelna reprodukovatelnost
meéreni byla zjisténa u urceni vzdalenosti hrotu Spicaku vaci
okluzni roviné pro vSechny sledované typy rentgenogramu.

3. Spatna a klinicky nedostate¢na reprodukovatelnost
byla u meéreni sklonu dlouhé osy $pi¢aku k okluzni rovine
pro vSechny sledované typy rentgenogramul.

4. Velka a klinicky podstatna soustavna odchylka (bias)
namérenych hodnot byla nalezena u uhlovych méreni
mezi tfidimenzionalnimi snimky celisti zhotovenymi na
CBCT a mezi kefalometrickymi snimky zhotovenymi na
digitalnim orthopantomografu nebo pocitacoveé genero-
vanymi z CBCT snimKk.

logram taken at 3 meters is lower than in CBCT or cepha-
logram taken at 1.5 m.

Reproducibility of measurement of the inclination of
canine long axis to occlusal plane

Inclination of palatally impacted canine is smaller
in both types of cephalograms than in CBCT (by less
than 3° on the average). The difference between the
two cephalograms is minor and clinically insignifi-
cant. The difference may be caused by superimposi-
tion of structures on the opposite side. However, this
does not hold for generated cephalogram as it is gene-
rated from that half of CBCT where an impacted cani-
ne is located. Measurement reproducibility is rather
low; Bland-Altman coefficient oscillated within the
interval from 14.82° (between generated and 2D cepha-
logram) to 15.26° (between CBCT and generated cepha-
logram).

In 2010 Varghese [36] published the study showing
better accuracy of CBCT than 2D cephalograms. Olmez
[37] as well as Gribel [33] proved that there is no significa-
nt difference between CBCT and physical measurement,
whilst 2D measurement in cephalogram shows significa-
nt deviation from a physical measurement.

The aim of our study was not to decide which type of
measurement is correct but to find out whether there are
significant differences between the individual types. Our
study suggests that we cannot substitute CBCT and 2D
cephalograms when measuring the inclination of canine
long axis to occlusal plane. Therefore, vertical distance
between canine cusp and occlusal plane is the only para-
meter where we can substitute measuring in CBCT and in
cephalograms.

Conclusion

1. Good and clinically sufficient degree of repeata-
bility of determination of canine location was proved
in all radiographs in linear as well as angular parame-
ters.

2. Good and clinically acceptable measurement re-
producibility was found in determining of the distance
between canine cusp and occlusal plane for all radio-
graphs assessed.

3. Bad and clinically insufficient reproducibility was
found in measuring of the inclination of canine long axis
to occlusal plane in all radiographs assessed.

4. Distinct and clinically sinificant bias of the values
measured was found in angular measurements between
3D scans of jaws taken with CBCT, and cephalograms
taken with digital orthopantomograph or generated from
CBCT scans.
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5. To znamena, zZe vysledky méreni sklonu dlouhé osy
$pic¢aku k okluzni roviné neni mozno volné zameénit mezi
CBCT a 2D kefalometrickymi snimKky.

6. Vertikalni vzdalenost hrotu $pic¢aku od okluzni rovi-
ny je jedinym parametrem, u kterého je mozné méreni na
kefalometrickych snimcich a CBCT vzajemné zaménit.

Autori nemaji komercni, vlastnické nebo financni zajmy na pro-
duktech nebo spolecnostech popsanych v tomto cldanku.

5. The above stated means that when measuring the
inclination of canine long axis to occlusal plane CBCT and
2D cephalograms are not substitutable.

6. Vertical distance between canine cusp and occlusal
plane is the only parameter where we can substitute mea-
surements in cephalograms with measurements in CBCT.

Authors have no commercial, proprietary or financial interests in
products or companies mentioned in the article.
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Vnimani harmonie obliceje po ortognatni operaci

Perception of facial harmony after orthognathic surgery
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Souhrn

Cil: Cilem studie bylo vyhodnotit harmonii obliCeje pacientl po ortognatni operaci nékolika cilovymi skupinami hodnotiteld, ktefi jsou
odborniky v oboru zubniho lékarstvi. Dalsim cilem bylo zjistit morfologické rysy oblicejd pacientl po ortognatni operaci, které hodno-
titelé povazuji za problematické.

Metoda: Vytvorili jsme on-line dotaznik obsahujici slozené fotografie vytvorené ze 4 fotografii 30 osob vytvofenych po 1é¢bé: 15 pa-
cientd (9 muzd, 6 Zen, primérny vék 29,7 let), ktefi prodélali kombinaci ortodontické a chirurgické Iécby (skupina A) a 15 pacientl
(6 muzd, 9 Zen, primérny vék 26,7 let), ktefi prodélali pouze ortodontickou IéCbu (skupina B). Morfologické rysy oblicejii a harmonie
tvére byly hodnoceny na skale o 10 bodech a posuzovény skupinou 89 hodnotiteld, ktefi byli rozdéleni podle pohlavi, véku a vzdélani.
Rozdily mezi skupinami hodnotitel( byly statisticky vyhodnoceny.

Vysledky: Ze vSech posuzovatell se jevila jako nejkritictéjsi skupina ortodontist(, nicméné rozdily mezi jednotlivymi skupinami nebyly
vyznamné. Zeny byly kritiét&j$i nez muzi (p = 0,009), nejkritict&jsi ze vSech vékovych skupin byla skupina nejstarsich hodnotitel(i (nad
61 let) (p = 0,021). Pacienti po maxilofacialni operaci byli hodnoceni jako vyznamné méné harmonicti, o 0,29 bod méné nez primérné
skore (p = 0,001). Asymetrie obliceje (r = -0,524, p = 0,045) se ukazala jako vyznamny prediktor nizsiho skére oblicejové harmonie
u chirurgickych pacientd, u pacientd, ktefi operaci neprodélali pak asymetrie obliceje (r = - 0,672, p = 0,06) a konkavni profil (r=- 0,619,
p=0,014).

Zavér: Pacienti po ortognatni operaci se ve srovnani s témi, ktefi nepodstoupili operaci, jevi jako méné harmonicti. Zda se, Ze rezidual-
ni obli¢ejova asymetrie je vyznamnym faktorem obli¢ejové estetiky, ktery sniZuje celkové hodnoceni harmonie obli¢eje.

(Ortodoncie 2021, 30, €. 2,s. 101-111)

Abstract

Objective: The aim of the study was to evaluate the facial harmony of patients after orthognathic surgery by several target groups of
evaluators who are involved with the dental profession. Another aim was to identify common morphological traits on faces of patients
after orthognathic surgery, that the evaluators assess as problematic.

Methods: An online questionnaire was formed containing photo composites made up from 4 post-treatment photographs of 30 indi-
viduals: 15 patients (9 male,6 female, mean age 29.7 years) that underwent combined orthodontic, orthognathic surgery treatment
(Group A) and 15 patients (6 males, 9 females, mean age 26.7 years) that underwent orthodontic treatment only (Group B). Facial
morphological traits were evaluated and facial harmony was recorded on a 10-point scale and assessed by a panel of 89 evaluators
who were stratified to gender, age and profession education. Differences between groups of evaluators were assessed statistically.

Results: Orthodontists were the most critical group of all assessors, however the difference between groups was not significant.
Women appeared more critical than men (p = 0.009), the oldest group (above 61 years old) was the most critical (p = 0.021) of all
age groups. Patients after maxillofacial surgery were evaluated as significantly less harmonious by 0.29 points lower of mean score
(p=0.001). Facial asymmetry (r =-0.524, p = 0.045) was found to be a significant predictor of lower facial harmony scores in surgical
patients, and facial asymmetry (r =-0.672, p = 0.06) and concave profile (r =-0.619, p = 0.014) in non surgical patients.

Conclusion: Orthognathic surgery patients appear less harmonious when compared with non surgical patients. Residual facial
asymmetry appears to be an important factor of facial esthetics, decreasing the overall rating of facial harmony.
(Ortodoncie 2021, 30, No. 2, p. 101-111)

@ Key words: esthetics, facial harmony, orthodontic treatment, orthognathic surgery
| Klicova slova: estetika, harmonie obli¢eje, ortodonticka terapie, ortognatni chirurgie
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Uvod

Slovo ,estetika“ je odvozeno z reckého slovesa ,vni-
mat“ ve smyslu vnimani krasy a krasna. Krasu lze rozdé-
lit do dvou aspekti: na krasu objektivni (obdivu hodnou)
a subjektivni (prinasejici radost) [1]. VSichni mame jisté
domnénky a vlastni pojeti, které mohou vést k vyznam-
nému zkresleni pfi socidlnim rozhodovani. Protoze tyto
predsudky existuji, pacienti se ¢asto snazi najit cesty
ke zlepseni harmonie své tvare a celkového vzhledu.
Harmonicky esteticky oblicej a funkéni skus jsou dlou-
péce. Ackerman prohlasil, Ze ikolem ortodontisty je do-
sahnout takovych okluznich vysledkl a takové estetiky
obliceje, které budou predstavovat co nejvetsi prinos pro
pacienta, pro néhoz jsou Casto zalezitosti estetiky nejdu-
lezitéjsi [2].

Dokonale krasna tvar vyvolava zajem i polemiku mezi
klinickymi 1ékari, ktefi se estetikou casto zabyvaji [3]. Ve
skutecnosti idedlni esteticky obliCej neexistuje, protoze
je fada promeénnych, které estetiku obliceje determinuji,
jako napf. symetrie, primérnost, pohlavni dimorfismus,
kulturni vlivy a subjektivni nazor. V estetice neexistuji
zadné definitivni parametry, protoze zpusob, jakym este-
ticno vnimame, je vysoce subjektivni a u kazdého jedince
jiny. Nicméné dle odborné literatury existuji urcité ka-
nony slouzici jako priblizné smeérnice, kterymi se klinic-
ti 1ékari ridi pri snaze dosahnout zadouciho estetického
vysledku (4, 5].

Ortognatni operace miize byt prinosem v mnoha ohle-
dech, vcetné lepsiho zZvykani, zmenseni bolesti oblicCeje,
stabilnich vysledk 1éCby a zlepSené estetiky obliceje [6].
Operace vsak ma i radu rizik kvili moznym komplikacim,
k nimz patfi pooperac¢ni vaskularni onemocnéni, problé-
my Celistniho kloubu, posSkozeni nervi, infekce, nekrdza
kosti, periodontitida, postiZzeni sluchu, ztrata vlast a neu-
ropsychické potize [7].

Pacienti i 1ékari mohou po operaci pozorovat nékolik
neblahych Gc¢inkt s riznou mirou zavaznosti. K nezadou-
cim vedlej$im ucinkéim ortognatni operace patii efekt
predcasného starnuti obliceje, primarné v disledku za-
sah@l na horni Celisti, zmény Sifky alarni baze a Spicky
nosu, oplosténi horniho rtu, pfili§ prominujici asymet-
rické Uhly dolni Celisti, nezadouci zkraceni stiedni obli-
Cejové etaze Ci asymetrie [8]. Pacientiim s mensimi ne-
estetickymi defekty, ale s uspokojivou vyslednou okluzi,
1ze doporucit néktery ze zpusobti kamuflaze téchto de-
fektt, napft. vypln rtt nebo remodelaci struktury skeletu
[9]. Zavaznéjsi nezadouci dlisledky operace, jakymi jsou
vyznamny sklon okluzni roviny ¢i vyraznéjsi asymetrie,
Casto vyzZaduji reoperaci k dosazeni estetického vysledku
[10].

Introduction

Esthetics, is derived from the Greek word for ‘percei-
ve’, dealing with the beauty and the beautiful. It may be
divided into two dimensions: objective (admirable) and
subjective (enjoyable) beauty [1]. We all make assumpti-
ons that can create significant bias in social decision-ma-
king. Because these biases exist, patients often seek ways
to improve facial harmony and overall appearance. Har-
monious facial esthetics and functional occlusion have
long been recognized as two of the goals of orthodontic
treatment. Ackerman stated that the orthodontist’s task
is to achieve the occlusal and facial outcomes that would
most benefit the individual patient, whose esthetic con-
cerns are often paramount [2].

The perfectly beautiful face raises a lot of interest and
some controversy between clinicians that are also invol-
ved with esthetics [3]. In reality the ideal esthetic face
does not exist as there are many variables that determi-
ne a beautiful face such as symmetry, averageness, sexual
dimorphism, cultural influences and subjective opinion.
There are no definitive parameters for esthetics, as the
way we perceive esthetics is highly subjective and it varies
for each individual. However according to the literature
there are some canons in existence as rough guidelines
to direct the clinicians in achieving the desirable esthetic
outcome [4, 5].

Orthognathic surgery can have various benefits inc-
luding better masticatory function, reduced facial pain,
more stable results and improved facial esthetics [6].
However, surgery also has many risks due to complica-
tions including postoperative vascular disease, jaw joint
problems, nerve damage, infection, bone necrosis, perio-
dontal disease, hearing problems, hair loss and neuropsy-
chiatric problems [7].

Postoperatively patients and clinicians can observe se-
veral adverse effects with varying severity. Unsatisfactory
side effects of orthognathic surgery include premature
aging of the face, primarily due to maxillary procedures,
changes in the width of alar base and nasal tip, upper lip
flattening, too prominent asymmetric mandibular angles,
unpleasant weakening of the midface or asymmetries [8].
Patients affected by minor unaesthetic defects but have
an acceptable occlusal result can be advised for a masking
procedure with some minor camouflage procedures, such
as lipofilling or remodelling the skeletal framework [9].
However more prominent adverse effect such us signifi-
cant occlusal plane cant and larger asymmetries often
require reoperation to achieve an esthetic facial result [10].

The aims of the experimental part of this study were to
assess the perception of the facial esthetics and harmony
by a panel of evaluators with different levels of dentofaci-

Recenzovany ¢asopis Ceské ortodontické spolecnosti



ORTODONCIE | roénik 30 | ¢. 2/2021
ODBORNE PRACE / ORGINAL ARTICLES

Cilem experimentdlni ¢asti studie bylo posoudit vni-
mani estetiky a harmonie obliCeje skupinou hodnotitelt
s riiznou urovni zkuSenosti v dentofacialni oblasti, a zjis-
tit, které morfologické rysy obliceje ovliviiuji vnimani
estetiky a harmonie oblic¢eje. Konkrétnéji bylo cilem urcit,
zda pacienti po maxilofacialni operaci dokoncilécbu s vy-
sledkem, jimzZ bude esteticky oblicej. Studie mela rovnéz
za cil zjistit, zda lze najit spolecné rysy oblicejové estetiky
pacientti po ortognatni operaci, které hodnotitelé posu-
zuji jako problematické ¢i narusujici celkovou harmonii
obliceje.

Material a metodika

Pro ucely studie byl vytvoren dotaznik v programu
Google Forms (2019, Google Inc., California, USA). Prvni
¢ast dotazniku obsahovala osobni udaje tykajici se vzde-
lani/profese, véku a pohlavi hodnotitele. Druha ¢ast obsa-
hovala 30 kompozitnich fotografii 2 skupin pacientt -
skupiny A (n = 15) a skupiny B (n = 15), které hodnotitelé
nasledné posuzovali.

Pacienti obou skupin museli splfiovat nasledujici kri-

téria:

- fixni aparat byl sejmut v ¢casovém intervalu mezi pro-
sincem 2017 a prosincem 2019,

- nerostouci pacient ve véku 18-36 let,

- pacient bilé rasy,

- ANB po terapii v rozmezi -1°az +5°,

- Angleova tfida I s hloubkou skusu 30-40 % a incizalnim
schiidkem 2-3 mm na konci terapie,

- dobra kvalita fotografii po ukonceni terapie,

- duvody pacienta podstoupit terapii zahrnovaly zlepSe-
ni estetiky obliceje a/nebo funkce.

Dalsimi Kkritérii pro zaclenéni do skupiny A byla: bima-
xilarni ortognatni operace pro rizné skeletalni malokluze
(frontalné otevieny skus, skeletalni II. tfida, skeletalni III.
tfida) dle obvyklého protokolu, kdy ortodonticka l1écba
predchazela ortognatni operaci.

Skupinu A (pacienti po ortognatni operaci) tvorilo
15 pacientd (9 muzQ, 6 Zen) prameérného veku 29,7 let,
ktefi prodélali kombinovanou ortodonticko-chirurgickou
1écbu. Kritéria pro zarazeni do studie splnovalo celkem
56 pacientt. V programu MS Excel (2019, Microsoft Cor-
poration, Redmond, USA) byl vytvofen jmenny seznam
téchto pacientd a pomoci funkce RAND bylo ndhodné vy-
brano 15 pacient, jejichz fotografie byly vyuzity pro Gcely
této studie.

Skupinu B (ortodonticti pacienti) tvorilo 15 pacientt
(6 muzu, 9 Zen) primérného véku 27,6 let. Kritéria zara-
zeni do studie splnovalo celkem 148 pacientt. Stejné jako

al experience and to determine what facial morphological
characteristics influence the perception of facial esthetics
and harmony. More specifically the evaluators aimed to
determine if patients after maxillofacial surgery conclude
the treatment with an esthetic facial result. Also the study
aimed to find whether there can be identification of com-
mon traits on faces of patients after orthognathic surgery,
that the evaluators assess it as problematic or compromi-
sing the overall harmony of the face.

Materials and Methods

For the experimental part, an online questionnaire
was created in Google Forms (2019, Google Inc., Califor-
nia, USA). The first part of the questionnaire included per-
sonal data describing the education/profession, age and
gender of the evaluator. The second part of the question-
naire included 30 composite photographs of 2 groups of
patients - group A (n = 15) and group B (n = 15) which were
assessed by evaluators.

Patients in both groups had to meet the following inc-

lusion criteria:

- fixed appliance was removed in the time interval ran-
ging from December 2017 to December 2019,

- non growing patient between 18-38 years of age,

- Caucasian origin,

- ANBrange of -1° to +5° after treatment,

- Angle Class I with overbite of 30-40 % and overjet,
2-3 mm at the end of treatment,

- good quality of post-treatment photographs,

- the patients’ rationale for pursuing treatment included
improving facial esthetics and/or improving function.

Additional inclusion criteria in Group A were: bima-
xillary orthognathic surgery treated for various skeletal
malocclusions (anterior open bite, Skeletal Class II, Skele-
tal Class III) by the standard protocol, where orthodontic
treatment preceded the orthognathic surgery.

Group A (Orthognathic surgery patients) consisted
of 15 patients (9 males, 6 females), with an average age
of 29.7 years, who had undergone a combination of
orthognathic surgery and orthodontic treatment. A total of
56 patients that have met the inclusion criteria were con-
sidered for the study. Consequently a list with the names
of the patients was created in MS Excel (2019, manufactu-
red by Microsoft Corporation, Redmond, USA) and using
RAND function, 15 patients were selected randomly, whose
photographs were used for the purposes of the study.

Group B (Orthodontic patients) consisted of 15 patients
(6 males, 9 females), with an average age of 27.6 years. A to-
tal of 148 patients who had been treated orthodontically
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v pripadé skupiny A bylo do skupiny B ndhodné vybrano
15 pacientt.

VSichni pacienti zarfazeni do studie byli informovani
0 Ucelu a podminkach studie a nasledné byl ziskan je-
jich informovany souhlas se zvefejnénim jejich fotodo-
kumentace, a to v souladu s principy Obecného narize-
ni o ochrané osobnich udaja (GDPR, 2016/679). VSechny
fotografie byly zhotoveny po ukonceni terapie (sejmuti
fixniho aparatu) digitdlnim fotoaparatem (Canon EOS
5D, Canon Inc., 10200, F5,6). Fotografie byly upraveny v
programu Adobe Photoshop CC (2018, Adobe Systems,
San Jose, California, USA). Kompozitni fotografie byly
vytvoreny v online programu na tvorbu kolazi FotoJet
Collage (2019, PearlMountain Ltd.). Fotografie profilu
obliceje byly zarovnany podle Frankfurtské roviny za
pouziti horizontdlné orientovaného nastroje podle li-
nie spojujici zvukovod (porion) a oblast spodniho okra-
je oc¢nice (infraorbitale). En face fotografie byly hori-
zontalné upraveny podle bipupilarni linie a fotografie
usmeévu podle filtra. Nakonec byly vSechny 4 obrazky
- 3 extraoralni: oblicej zpfedu bez ismévu, s usmeévem,
profil bez ismévu, a 1 fotografie tsmévu, - kombinova-
ny a uzpusobeny tak, aby byl zfetelné vidét cely oblicCe;j.
Pro kazdého ze 30 pacientt tak byla vytvorena kompo-
zitni fotografie (Obr. 1).

Dotazniky byly rozeslany hodnotitelim a skupiny hod-

notitelt rozd€leny nasledovné:

A. Rozdé&leni hodnotitelt dle pohlavi: Muzi, Zeny

B. Rozdé€leni hodnotitell dle véku: 20-30 let, 31-40 let,
41-50 let, 51-60 let, 61 a vice let

C. Rozdéleni hodnotiteld dle profese: Studenti 4. a 5.roc-
niku stomatologie, Zubni 1ékaf, Ortodontista / Post-
gradudlni student v oboru ortodoncie, Maxilofacialni
chirurg / Postgradudlni student v oboru maxilofacialni
chirurgie

Kompozitni fotografie 30 pacient(i byly v dotazniku se-
fazeny nahodné a ke kazdému pacientovi se vztahovala sé-
rie otazek. Hodnotitel byl pozadan, aby rozhodl, zda dany
pacient prodélal ortognatni operaci a ortodontickou terapii
nebo pouze ortodontickou terapii. Hodnotitel musel rovnéz
posoudit a zvolit jednu ¢i vice z danych moznosti popisuji-
cich rtizné morfologické rysy obliceje (zvétSeni nosu nebo
asymetrie / harmonicka a esteticka tvar a ismeév / bimaxi-
larni protruze / oblicejova asymetrie/ konkavni profil) ovliv-
nujici atraktivnost obliceje osoby na obrazku a mél moznost
vyjadrit se k jakékoliv vlastnosti, ktera nebyla uvedena na
seznamu. Nakonec kazdy respondent ohodnotil celkovou
harmonii obli¢eje na Skale VAS [7] od 1 do 10, kde 1 znamena
neharmonicky oblicej a 10 velmi harmonicky oblice;j.

and have met the inclusion criteria were considered. As in
Group A, the RAND function was used to randomly select
15 patients.

All patients included in the study were informed about
the purpose and conditions of the study and subsequently
patients‘ informed consent with the publication of photo-
graphic documentation was gained, in accordance with
the principles of the General Data Protection Regulation
(GDPR, 2016/679). All photographs were taken at the end
of treatment (debonding of the fixed appliances) with
a digital camera (Canon EOS 5D, Canon Inc, ISO200, F5.6).
Photographs were edited in Adobe Photoshop CC photo
editing software (2018, Adobe Systems, San Jose, California,
USA) and photo composites were created in FotoJet Coll-
age online collage maker (2019, PearlMountain Ltd). The
facial profile photographs were aligned according to the
Frankfurt plane using horizontal orientation tool drawing
an imaginary line from the landmark ear canal (Porion) to
the area just under the eye (Infraorbital rim), the frontal fa-
cial photographs were aligned to their midline according
to the bipupillary line and the smile picture according to
the philtrum. Lastly all 4 pictures: 3 extraoral - frontal faci-
al non smiling, frontal facial smiling and profile facial non
smiling, and 1 photograph of the smile, were combined
and adjusted so that the whole face was clearly visible thus
forming a composite for each of the 30 patients (Fig. 1).

Obr. 1./ Fig. 1.
Prilozené fotografie k dotazniku / Example of composite photographs that
was included in the questionnaire
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Celkem bylo rozeslano respondenttim 358 dotaznik,
mira navratnosti byla 25 %. Dotaznik vyplnilo celkem
89 respondenttl, 41 muzi (46 %) a 48 Zen (54 %). Nejvetsi
skupinu tvorili respondenti ve véku 20-30 let (46 %) na-
sledovani skupinou ve véku 31- 40 let (23 %); hodnotitelé
mezi 51- 60 lety a starSich 61 let byli shodné zastoupeni
6 %. Pfevaznou vétsinu respondentu tvorili ortodontisté/
postgradualni studenti ortodoncie (44 %), nasledovani
zubnimi lékafi (28 %). Maxilofacialni chirurgové/post-
gradualni studenti maxilofacialni chirurgie a studenti
4. a 5. ro¢niku stomatologie tvofili nejmensi skupiny hod-
notiteltt (17 % a 11 %).

Statisticka analyza a chyba méreni

Pro kazdou sadu odpovédi ke kazdé fotografii byl pro-
veden test normality dat pomoci Shapirova-Wilkova testu
na hladiné vyznamnosti 0,05. Data nevykazovala normal-
ni distribuci, proto byly pro nasledné statistické hodno-
ceni pouzity neparametrické testy. Kategorické a konti-
nudlni proménné byly zpracovany metodami popisné
statistiky vyuzivajici frekvenci a procentualni vyskyt, me-
dian, prdmeér a smérodatnou odchylku. Spojitost mezi
morfologickymi rysy, hodnocenimi harmonie a skupinou
hodnotiteld byla analyzovana pomoci Kruskal-Wallisova
testu pro 3 a vice nezavislych skupin (nékde se oznacu-
je také jako H-test). Pro kazdy Kruskal-Wallisiiv model,
v némz byl nalezen vyznamny celkovy F-test, byla prove-
dena parova srovnani pomoci Dunnova testu ke zjiSténi,
které skupiny se liSily pfi mnohonasobném porovnavani.
K porovnani zavislych vzork( byl pouzit Wilcoxonv ne-
parametricky test pro opakovana meéreni.

Pro vyhodnoceni opakovatelnosti hodnoceni jed-
notlivych skupin respondentti byl po 2 tydnech dotaz-
nik vyplnén podruhé nahodné vybranymi respondenty
(4 z kazdé skupiny). Pro kazdou kompozitni fotografii byla
vypocitana Dahlbergova chyba méreni, aby bylo mozno
vyhodnotit spolehlivost hodnoceni oblicejové harmonie.
Primérna chyba zjisténa dle Dahlbergova vzorce cinila
1,09 bodu na stupnici od 1 do 10, coz odpovida 16 % chyby
hodnoceni.

Vysledky

1. Srovnani miry Kkriti¢nosti hodnoceni
v ramci jednotlivych skupin hodnotitelt

Na zakladé statistického testovani hypotéz byla hod-
noceni kazdé kompozitni fotografie v jednotlivych skupi-
nach respondentti porovnana pomoci Mann-Whitneyho
a Kruskal-Wallisova testu na hladiné vyznamnosti 0,05.
Toto poradi pak bylo shrnuto pro vSechny fotografie
a byla posouzena celkova hladina kriticnosti vSech jed-
notlivych skupin (Tabulka 1). Vysledky po statistickém tes-

fotografii

Questionnaires were sent to evaluators in the dental
field and were classified accordingly:
A. Classification of evaluators by gender: Men, Women
B. Classification of evaluators by age: 20-30 years old, 31-40
years old, 41-50 years old, 51-60 years old, 61 and above
C. Classification of evaluators by profession: Students of
4th and 5th year of dentistry, Dentist, Orthodontist /
Orthodontic Residence, Maxillofacial Surgeon / Ma-
xillofacial Surgeon Residence

Photo composites of the 30 patients were randomly or-
dered in the questionnaire and a series of questions were
asked for each patient. The evaluator was asked to choose
whether the patient in question was after orthognathic
surgery and orthodontic treatment or orthodontic treat-
ment only. Also the evaluator had to assess and choose
one or more of the proposed options describing various
facial morphological characteristics (nose enlargement
or asymmetry / harmonious and esthetic face and smile /
bimaxillary protrusion / facial asymmetry / concave pro-
file) on the facial attractiveness of the person involved in
the picture with an option to comment on any characte-
ristic they find that was not listed. Lastly the evaluator ra-
ted the overall harmony of the face using the VAS scale [7]
ranging from 1 to 10 where 1 suggested a non harmonious
face and 10 represented a very harmonious face.

In total 358 questionnaires were send to various re-
spondents of the target groups with a return rate of 25 %.
A total of 89 respondents completed the questionnaire, of
which 41 were men (46 %) and 48 were women (54 %). The
largest group of respondents was the group aged between
20-30 that accounted for 46 % of the evaluators with the
group at the age 31-40 years occupied 23 %, evaluators aged
between 51-60 and 61 and above were both represented by
6 %. The vast majority of respondents were orthodontists/
orthodontic residents (44 %), followed by dentists (28 %),
maxillofacial surgeons/ maxillofacial residents and stu-
dents of the 4th and 5th year of dentistry represented the
smallest groups of evaluators (17 % and 11 % respectively).

Statistical analysis and measurement error

For each set of responses of each photograph, a data
normality test was performed using the Shapiro-Wilk nor-
mality test at a significance level of 0.05. The data did not
have a normal distribution, therefore non-parametric tests
were used for subsequent statistical evaluation. Descriptive
statistics using frequency and percent as well as median,
mean, average and standard deviation were computerized
for categorical and continuous variables. The association
between morphological traits rankings, harmony ratings
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tovani ukazaly, ze Zeny byly statisticky vyznamné kritic-
téjs$i nez muzi (p = 0,009). Statisticky vyznamny rozdil byl
pozorovan mezi vékovymi skupinami, kdy nejkriti¢tejsi
byla nejstarsi skupina hodnotitelt nad 61 let, a naopak
nejméné kritickou skupinu tvorili respondenti ve véku
51-60 let (p = 0,021). Vysledky neukazuji zjevny trend, po-
kud jde o vliv profese/vzdélani na Groven Kriticnosti pri
posuzovani harmonie obliceje. Mezi skupinami hodno-
titelt podle profese nebyl nalezen statisticky vyznamny
rozdil (p = 0,760). Nicméné, studenti 4. a 5. ro¢niku sto-
matologie byli nejméneé kriticti, hned za nimi nasledovali
maxilofacialni chirurgové/postgraduanti. Nejkritictéjsimi
posuzovateli byli ortodontisté.

2. Srovnani hodnoceni obli¢ejové harmonie mezi pa-
cienty, ktefi podstoupili operaci (skupina A) a pacienty
1écenymi pouze ortodonticky (skupina B)

K porovnani primeérného hodnoceni harmonie obli-
Ceje rozdélenému dle véku, pohlavi a profese/vzdélani
hodnotitele byl pouzit Wilcoxontiv neparametricky test.
Byl vypocitan rozdil mezi obliCejovou harmonii pacientt
po operaci a pacientdl bez operace a skupiny hodnotite-
I byly porovnany prostfednictvim Mann-Whitneyova
U-testu a Kruskal-Wallisova testu. Mezi hodnocenim obli-
¢ejové harmonie a pohlavim ¢i v€ekem hodnotitel1 nebyla
nalezena zadna spojitost (p = 0,350 a p = 0,261). Byl vSak
zjistén vztah mezi profesi/vzdélanim a rozdil mezi oblice-
jovou harmonii pacienttl po operaci a pacientd bez ope-
race (p = 0,001). Dunnuv test ukazal, Ze ortodontisté hod-

Tab. 1./ Tab. 1. Porovnéni hodnoceni kriticnosti vech foto podle skupin
hodnotitel / Comparison of criticality evaluation of all the photo according
groups of evaluators

Mean Rank
Kruskal- Ordered from the
Parameter Levels Wallis test p-value | mostcritical group
(from all to the least
photos)
women 38.35
Sex 0.009
men 5278
above 60 years old 3465
31-40 years old 34.74
Age 20-30 years old 45.49 0021
41-50 years old 52.34
51-60 years old 73.10
Orthodontist/Ortho -
dontic resident 42789
Dentist 43.82
Occupation/  |maxillofacial Surgeon/ 0.760
Education Maxillofacial surgery 49,37 3
residence
Students of 4.5 year
of Dentistry =il

and evaluator group was estimated using an analysis of
variance Kruskal-Wallis test for 3 and more independent
groups (sometimes also referred to as the H-test). For each
Kruskal-Wallis model in which the overall F-test was signi-
ficant, pairwise comparisons using Dunn’s test was done to
determine which groups differed while accounting for mul-
tiple comparisons. Wilcoxon non-parametric test for the re-
peated measures were used to compare dependent samples.

In order to evaluate the repeatability of the assessment
of individual groups of respondents, the questionnaire was
filled out for the second time in a range of 2 weeks by rando-
mly selected respondents, 4 of each group. Dahlberg mea-
surement error was calculated for each photo composite to
evaluate the reliability of facial harmony. The average error
found using the Dahlberg formula was 1.09 points on a scale
of 1to 10, which corresponds to a 16 % rating error.

Results

1. Comparison of the criticality of evaluation of photo-
graphs within individual groups of evaluators

Based on statistical testing of hypotheses, the ratings
from individual groups of respondents for each photo-com-
posite were compared using the Mann-Whitney and Krus-
kal-Wallis test at the significance level of 0.05. This order was
then summed for all photos to assess the overall criticality
level of the all individual groups (Table 1). The results after
statistical testing showed that women were significantly
more critical than men (p = 0.009). Significant difference
was observed between age groups, where the most critical
group was the oldest group of evaluators, above 61 years of
age as opposed to the least critical group of the respondents
including ages of 51-60 years old (p = 0.021). The results do
not show an obvious trend, which would the impact of pro-
fession/education on the level of criticality in assessing the
facial harmony. No statistically significant difference was
found between groups of evaluators based on their professi-
on (p = 0.760), nevertheless, students of 4th and 5th year of
dentistry were the least critical followed immediately by
maxillofacial surgeons/residents. Clinicians in the field of
orthodontics were the most critical assessors.

2. Comparison of facial harmony ranking between Sur-
gical (Group A) and Non Surgical group (Group B)

Wilcoxon non-parametric test was used to compare the
mean harmony of the faces’ ratings stratified by age and
gender and profession/education of the evaluator rating
the photo composites. The difference between facial har-
mony of surgical faces and non surgical was calculated and
groups of evaluators were compared using the Mann-Whit-
ney U-test and Kruskal-Wallis test. No association was found
between facial harmony ratings and gender or age of the re-
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Tab. 2. / Tab. 2. Primérnd harmonie obliceje u oblicejli po chirurgickém
a nechirurgickém feseni / Average face harmony analysis of surgical and
non-surgical faces

P
SD  (Wilcoxon

Median Minimum Maximum  Mean
test)
6.67 373 9.27 6.42 1.20
0.0001
6.87 4.33 9,60 6.71 0.98

Tab. 3. / Tab. 3. Korelace morfologickych rysti obli¢eje a hodnoceni
harmonie obliceje / Correlation of facial morphological traits and facial
harmony ratings.

Correlations®
Face harmony (average value)
Group A GroupB__| Pooled Data
mans  nose 7 Corelation 74
Spea : m!!t!!fii! poe el 240 o7
value) Sig. (2-ailed) 536 215 506
; < “oa7
(average value) Coefficient - -0
Sig. (2-1ailed) 869 490 319
~624 672 217
| sig. (2-1aileq) 045 006 041
-6 619 -237
Sig. (2-alled) 145 014 025

ve srovnani s chirurgickymi pacienty (skupina A). Opac¢né
vysledky byly zjistény ve skupiné maxilofacialnich chi-
rurgy, ktefi hodnotili tvafe pacientl po operaci (skupina
A) jako harmonictéjsi (p = 0,001). Celkové bylo pramérné
hodnoceni harmonie o 0,29 bodu vyssi u nechirurgickych
pacientt (skupina B), p = 0,0001 (Tabulka 2). Primérné
tedy byly obliCeje pacientti, ktefi nepodstoupili operaci

obliCeje pacientd po operaci.

3. Hodnoceni morfologickych rysu obliceje

Srovnani priamérného hodnoceni morfologickych
rysu obliceje a jejich podilu na harmonii a atraktivité ob-
liceje bylo provedeno Kruskal-Wallisovym testem. Tato
data byla stratifikovana podle profese/vzdéelani respon-
dentt. Statisticky vyznamné rozdilné pramérné hodno-
ty (p<0,05) mezi skupinami respondentt byly nalezeny
jen pro morfologicky rys zvétSeni nosu nebo asymetrie
(Obr. 2) mezi ortodontisty (median = 0,13) a zubnimi léka-
fi (median = 0,27).

Pro kombinovana data byly zjiStény statisticky vy-
znamné negativni korelace mezi morfologickymi rysy
a hodnocenim obli¢ejové harmonie hodnotiteli v pripa-
dé konkavniho profilu (r = -0,237) a asymetrie obliceje
(r = -0,217), jak ukazuje tabulka 3. KdyZ byly korelace har-
monie obliceje k morfologickym rysim hodnoceny v jed-
notlivych skupinach, bylo zjisSténo nékolik vyznamné sil-

spondents (p = 0.350 and p = 0.261). However a relationship
between occupation/education group and the difference
between facial harmony of surgical faces and non surgical
faces was found (p = 0.001). Dunn‘s pairwise test showed
that, according to orthodontists, non surgical patients
(Group B) were judged as more esthetic in comparison to the
surgical patients (Group A). Contrasting results were found
in the group of maxillofacial surgeons, who evaluated surgi-
cal faces (Group B) as more harmonious, (p = 0.001). In total,
the mean harmony ratings were 0.29 points higher for non
surgical patients (Group B) compared to surgical patients
(Group A), p = 0.0001 (Table 2). Therefore, the non surgical
patients (Group B) were on average perceived as significant-
ly more harmonious than surgical patients.

3. Ranking facial morphological traits

Concerning the results from the comparison of mean
rankings of facial morphological characteristics on the
contribution to facial harmony and attractiveness, Krus-
kal-Wallis test was used. This data was stratified by respon-
dents’ profession/education category. Significantly diffe-
rent mean values (p < 0.05) between respondents groups
were found only for the morphological feature of nose en-
largement or asymmetry (Graph 1), between orthodontists
(median = 0.13) and dentists (median = 0.27).

For pooled data statistically significant negative correlati-
ons among morphological characteristics and facial harmo-
ny ratings by the evaluators, were found for concave profile
(r = -0.237) and facial asymmetry (r = -0.217) as illustrated in
Table 3. When correlations of facial harmony to the morpho-
logical characteristics were assessed for individual groups,
several significant strong correlations were found (Table 3).
Significant statistical correlation was found among mor-
phological characteristics and facial harmony ratings in the
surgical patients’ group (Fig. 2). Negative correlation was fou-
nd for facial asymmetry (r = -0,524, p = 0,045), concluding it
as the most recognised feature in patients after maxillofa-
cial surgery, leading to low facial harmony ratings. For non
surgical patients (Group B) significant negative correlation
was found for facial asymmetry (r = -0.672, p = 0.006) and
concave profile (r = -0.619, p = 0.014).

Figure 2 shows which morphological traits were selec-
ted by the evaluators most frequently as having a negative
influence on patient s esthetics, stratified to the group of
patients, surgical (Group A) and non surgical (Group B). As
illustrated, nose asymmetry, facial asymmetry and con-
cave profile were selected often when surgical patients
(Group A) were evaluated. Significant difference between
both groups was found for variables nose widening/
asymmetry and concave profile (p = 0.036 and p = 0.031).
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nych korelaci (Tabulka 3). Statisticky vyznamna Kkorelace
byla nalezena mezi hodnocenimi morfologickych ryst
a harmonie obliceje ve skupiné chirurgickych pacientt
(skupina A). Negativni korelace byla zjiSténa pro asymet-
rii obliceje (r = -0,524, p = 0,045), coz vede k zavéru, ze se
jedna o nejnapadnéjsi rys u pacientd po maxilofacialni
operaci, ktery ma za nasledek nizka hodnoceni harmo-
nie obliceje. U nechirurgickych pacientli (skupina B) byla
nalezena vyznamna negativni korelace pro asymetrii ob-
liceje (r = -0,672, p = 0,006) a konkavni profil (r = -0,619,
p = 0,014).

Obrazek 2 ukazuje, které morfologické rysy byly hod-
notiteli vybirany nejcast€ji jako ty, jez negativné ovliviiuji
pacientovu estetiku. Asymetrie nosu, oblicejova asymet-
rie a konkavni profil byly ¢asto zvoleny pfi hodnoceni
chirurgickych pacienti (skupina A). Statisticky vyznam-
ny rozdil mezi obéma skupinami byl zjistén pro promén-

né rozsifeni/asymetrie nosu a konkavni profil (p = 0,036
ap = 0,031).

Diskuse

Prvnim cilem nasi prace bylo porovnat hodnoceni
harmonie obliceje mezi jednotlivymi skupinami hodno-
titeld rozdélenych podle pohlavi, véku a profese/vzdeé-
lani. Pokud jde o rozdil v hodnoceni harmonie obliceje
ve vztahu k pohlavi, v prezentované studii byl prokazan
vyznamny rozdil mezi muzi a Zenami. Vysledky ukazuji,
Ze pri posuzovani harmonie obliceje byly celkové Zeny
kritictéjsi nez muzi. Tyto vysledky se shoduji se zjisté-
nimi Shawa a kol. [11], ale jsou opakem zjisténi Gilla a
kol. [12]. V zavislosti na véku hodnotitelt byl pozorovan
statisticky vyznamny rozdil v hodnoceni kompozitnich
fotografii mezi vékovymi skupinami 31-40 let a 51-60 let.
V hodnoceni harmonie obliceje byla nejkriti¢téjsi véko-
va skupina od 61 let vySe, zatimco nejméné Kritickou
skupinou byli hodnotitelé ve véku 51- 60 let. Pri déleni
skupin podle vzdélani byl shledan caste¢né vyznamny
rozdil, ale nebyl pozorovan zadny zfejmy trend v hodno-
ceni harmonie obliceje. To mize byt dano nerovnomer-
nym rozdélenim skupin hodnotiteli podle vzdélani, coz
mohlo zpUisobit jisté zkresleni vysledk.

Studie casto prindaseji protichudné vysledky, pokud
jde o shodu mezi hodnotiteli s riznymi zkuSenostmi. Né-
které se shoduji s nasimi zjisténimi, kdy nenalezly zadné
vyznamné rozdily pfi hodnoceni atraktivity obliceje mezi
kliniky v oblasti zubniho 1ékarstvi, jako jsou ortodontis-
té a obliCejovi chirurgové [5,13,14]. Nase studie ukazuje,
Ze ortodontisté a zubni 1ékari byli nejkriti¢téjsi v hodno-
ceni oblicejové harmonie, zatimco nejméné Kkriti¢ti byli
studenti 4. a 5. ro¢niku stomatologie. Toto zjisténi neni

Median of average percentages of negative evaluation of morphological
characteristics

40%

35% p<0.05

25%
15%

%

nose bimaxillary pe
widening/asymmetry

concave profile

facial asy ¥

o # Orthod

Orthognathic surgery and orth

Obr. 2. / Fig. 2.

Medidn primérného procentualniho hodnoceni morfologickych charakteristik
ve vztahu k typu Iécby pacienta/ Median of average percentages in
evaluation of morphological characteristics in relation to the patients’ type
of treatment

ic treatment only

Discussion

The first objective of the study was to compare the evalua-
tion of the harmony of the face among the individual groups
of evaluators divided according to gender, age and educati-
on/profession. Regarding the difference in facial harmony
assessment in relation to gender in our study, a significant
difference was found between men and women. The results
show that overall, women were more critical than men when
assessing the facial harmony. Those re sults are in agreement
with the findings of Shaw et al [11] but contrary with the fin-
dings of Gill et al [12]. Depending on the age of the evalua-
tors, a statistically significant difference in the evaluation of
composites of photographs was observed between groups
of 31-40 and 51-60 years of age. The most critical group ac-
cording to harmony of the face was the oldest group above
61 years of age, whereas, the least critical group included eva-
luators aged between 51-60 years of age. In regards to groups
stratified by their expertise, there was partial significant di-
fference however there was no clear trend in assessing the
harmony of the face. This may be due to the uneven distri-
bution of the groups of evaluators according to expertise
which might have caused some bias on the results.

Studies often have contradictory results on levels of agre-
ement between assessors of different backgrounds. Some
studies are in agreement with our findings, as they found
no significant differences when evaluating facial attracti-
veness between clinicians in the dental field such as ortho-
dontists and maxillofacial surgeons [5,13,14]. The presen-
ted study shows that orthodontists and dentists were the
most critical of harmonious assessment of the face while
the least critical were students of 4th and 5th year of den-
tistry. This finding is not surprising and it is expected as
orthodontists most often will be the ones to recommend
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prekvapivé a da se ocekavat, protoze ortodontisté budou
nejcastéji témi, kdo doporuci ortognatni operaci, takze
jsou velmi peclivi pfi hodnoceni, zda funkcni a estetické
zlepSeni stoji za zvySené riziko spojené s ortognatni ope-
raci. V predchozich studiich Naini [15] a Johnston a kol. [1]
zjistili, Ze kliniCti 1ékari jsou kriti¢téjsi v posuzovani atrak-
tivity obliCeje, coZ je v souladu s nasSimi zaveéry.

Pri analyze oblicejové harmonie z fotografii skupiny
A a skupiny B, davali ortodontisté/postgraduanti pozi-
tivnéjsi hodnoceni pacientiim, kteri podstoupili pouze
ortodontickou lécbu (skupina B), zatimco maxilofacialni
chirurgové/postgraduanti hodnotili pozitivnéji pacienty,
ktefi podstoupili ortognatni operaci a ortodontickou te-
rapii (skupina A). V tomto ohledu lze fici, Ze chirurgicti
pacienti (skupina A) prokazali dobré vysledky, pokud jde
o profil obliceje a pohled en face. Primérné hodnoceni
harmonie obliceje u chirurgickych pacientl (skupina A)
bylo o 0,29 bodu nizs§i nez u nechirurgickych pacienta
(skupina B). Tato zjisténi jsou v souhlase se zavéery Fave-
raniho a kol. [14] a Phillipse a kol. [13] a plati pro vSechny
pacienty v kazdé kategorii. Tento relativné maly, ale stati-
sticky vyznamny rozdil muize ilustrovat, ze pacienti, kteri
prodélali ortognatni terapii, skoncili s estetickym vysled-
kem odpovidajicim zhruba ,,primérnému*“ obliceji, ale
nedosahli srovnatelného estetického vysledku s pacienty
po ortodontické terapii. Toto zjiSténi vSak muze byt zkres-
leno nerovnomeérnou distribuci hodnotitel, kdy nejvetsi
skupinou mezi hodnotiteli byli ortodontisté.

Ve snaze 1épe pochopit, jak jednotlivci vnimaji atrak-
tivitu a harmonii obliceje, byli hodnotitelé pozadani,
aby urcili nékolik morfologickych rysu, které ovlivnuji
celkovou atraktivitu. Nase vysledky ukazuji rozdily mezi
skupinami pfi posuzovani morfologickych ryst oblice-
je, které ovliviiuji jeho harmonii. K dalsimu zajimavému
zjisténi jsme dospéli, kdyz byly bézné morfologické rysy
porovnany s hodnocenim harmonie obliCeje, a objevily se
2 vyznamné Korelace. Asymetrie obliceje a konkavni pro-
fil byly nejsilnéjsSimi prediktory nizkého hodnoceni obli-
¢ejové harmonie a byly vhimany jako nejvyznamné;jsi ne-
gativni prvky ovlivnujici estetiku obliceje. Tyto vysledky
jsou v souladu s vysledky Pecka a Pecka, kdy byl shledan
jako atraktivnéjsi pln€jsi a vice vystupujici oblicej, jehoz
protipélem byl konkavni profil [16]. Ve skupiné A nebyla
vyznamna Kkorelace mezi zvétSenim nosu a hodnocenim
harmonie obliceje, i kdyz v rozdilech mezi skupinami bylo
skupiné A negativné, protoZe snizuje harmonii i esteti-
ku. Pfi posuzovani hodnoceni harmonie obliceje skupiny
A vzhledem k morfologickym rystim, byla nalezena silna
negativni korelace pro asymetrii obliCeje, z ¢ehoz vyply-
va, ze asymetrie obliCeje byla u pacientli po ortognatni

orthognathic surgery thus they are very detailed on evalua-
ting if the functional/esthetic improvement would warrant
the increased risks associated with orthognathic surgery.
In previous studies Naini [15], and Johnston et al [1] found
that clinicians were more critical in their assessment of fa-
cial attractiveness which is in agreement with our findings.

When analyzing the facial harmony from the photo-
graphs of Group A and Group B, orthodontists/residents
provided more positive ratings for the patients that had
orthodontic treatment only (Group B) whereas maxillofacial
surgeons/residents provided more positive ratings for pati-
ents that underwent orthognathic surgery and orthodontic
treatment (Group A). In this regard, it could be concluded
that the surgical patients (Group A) presented good results
concerning the facial profile and frontal aspect of the pati-
ents. The mean harmony ratings of facial harmony for sur-
gical patients (Group A) were 0.29 points lower than that of
non surgical patients (Group B). These findings are in agre-
ement with the findings of Faverani et al [14] and Phillips et
al [13] and were true for all patient subjects in each category.
This relatively small, yet statistically significant difference
can illustrate that patients who underwent orthognathic
treatment were finished with an esthetic result correspon-
ding roughly to the ‘average’ face but still not equally esthe-
tic as patients after orthodontic treatment only. However
this finding might have been biased by uneven distribution
of evaluator as orthodontists constituted the largest group
among evaluators.

In an effort to better understand how individuals percei-
ve facial attractiveness and harmony, evaluators were asked
to determine several morphological characteristics that in-
fluence the overall attractiveness. Our results indicate diffe-
rences between groups when assessing facial morphological
traits that influence facial harmony. Another interesting fin-
ding was observed when common morphological traits were
compared to facial harmony ratings and 2 significant corre-
lations were observed. Facial asymmetry and concave profi-
le characteristics were the strongest predictors for low facial
harmony ratings and they were perceived as the most impor-
tant negative influencers of facial esthetics. Those results are
in agreement with the results of Peck and Peck where a fuller
and more protrusive dentofacial pattern was found more
attractive as opposed to a concave profile [16]. There was no
significant correlation between nose enlargement and facial
harmony ratings in Group A, although in intergroup diffe-
rences it was more apparent that the nose enlargement or
asymmetry trait was often considered as negatively in Group
A, lowering harmony and esthetics. In assessment of facial
harmony ratings of Group A to morphological traits, a strong
negative correlation was found for facial asymmetry, sugges-
ting that facial asymmetry was the most important negati-
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operaci nejvyznamneéjsim negativnim rysem, ktery vedl
k niz§imu hodnoceni estetiky obliceje. Po operaci obc¢as
pacienti a 1ékafi pozorovali nékolik nepfiznivych ucinkt
ortognatni operace, napt. zmény Sitky alarni baze a Spicky
nosu, ochablost stfedni ¢asti obliceje, progenie, deforma-
ce méekké tkané, ¢i asymetrie [17]. Podobné jako my i Raf-
faini a kol. [7] zjistili, Ze nejCastéjSim estetickym defektem
po ortognatni operaci je oblicejova asymetrie s vychyle-
nou ¢i pokleslou bradou, ktera vede k malé spokojenosti
pacienta. Ackoliv mirna asymetrie je prijatelna a zadouci
[18], vySsi stupné asymetrie maji za nasledek nizsi hodno-
ceni estetiky vysledku. Proto je nanejvys dulezité presné
diagnostikovat oblicejové asymetrie existujici pred chi-
rurgickym zasahem a snazit se dosdhnout symetricky
uspokojivého vysledku.

Zaver
Aby se ortognatni operaci dosahlo estetického a funk¢-

niho vysledku, odbornici, ktefi se celého procesu ucastni,

musi byt pfi vySetifeni pacientti peclivi, znat principy obli-
cejové estetiky a vytvorit odpovidajici plan operace.

— Obecné¢, hodnotitelé se znalostmi v oboru (studenti
stomatologie, zubni 1ékari, postgraduanti v oboru or-
todoncie, ortodontisté, postgraduanti v oboru maxi-
lofacialni chirurgie a maxilofacialni chirurgové) maji
tendenci hodnotit harmonii obliceje u pacientli po or-
tognatni operaci a u pacient 1écenych pouze ortodon-
ticky podobné. Nicméng, je patrné ze ortodontisté byli
nejkritictéjsi skupinou, zatimco studenti 4. a 5. ro¢niku
stomatologie byli nejméné kriticti.

— Ackoliv hodnotitelé vnimali chirurgické pacienty jako
vyznamné méne atraktivni, rozdil v primérném hod-
noceni harmonie oblic¢eje byl relativné maly. Maxilofa-
cialni chirurgové vnimali pacienty po prodélané ortog-

vev s

povazovali za harmonictéjsi nechirurgické pacienty.
Toto zjisténi vsak mlize byt zkresleno nerovnomérnym
zastoupenim hodnotitel(.

— Zda se, Ze neexistuje shoda, pokud jde o hierarchii
béznych morfologickych ryst obliceje u pacienti po
ortognatni operaci. Pokud vSak vychazime z celkové-
ho primérného hodnoceni, hodnotitelé vnimali jako
nejvyznamne;jsi negativni vlivy na harmonii obliceje
asymetrii oblic¢eje a konkavni profil.

— Hodnotitelé popisovali pacienty po ortognatni opera-
ci jako ty, ktefi mivaji castéji asymetrii obliceje. To byl
takeé rys, ktery ovlivnil nejvice negativné estetiku jejich
obliceje.

Autori nemaji komercni, vlastnické nebo financni zdjmy na pro-
duktech nebo spolecnostech popsanych v tomto ¢lanku.

ve feature in patients after orthognathic surgery leading to
lower facial esthetics rating. Postoperatively patients and
clinicians had sometimes observed several adverse effects of
orthognathic surgery such as changes in width of alar base
and nasal tip, weakening of the midface, mandibular progna-
tism, deformation of soft tissue or asymmetries [17]. Similar-
ly to our results, Raffaini et al [7], have shown that the most
common finding of esthetic defect after orthognathic surge-
ry was that of facial asymmetry with deviated or tilted chin
which caused low patient satisfaction rates. Although a mild
degree of asymmetry is acceptable and desirable [18], greater
degrees of asymmetry leads to lower esthetic ratings. Hence
it is of the outmost importance to diagnose accurately the
asymmetries existing in a face before surgical intervention
and working towards a symmetrically pleasant result.

Conclusion

For the aesthetic and functional result of orthognathic
surgeries to be accomplished, the professionals involved
must be thorough while examining the patients, with
knowledge of the facial cannons, thus performing a satis-
factory surgical plan.

— On average, assessors with dentofacial backgrounds
(dental students, dentists, orthodontic residents, ortho-
dontists, maxillofacial surgery residents and maxillofa-
cial surgeons) tend to rate similarly the facial harmo-
ny of patients with maxillofacial surgery and patients
with orthodontic treatment alone. However orthodon-
tists appeared to be the most critical group whereas
students of 4th and 5th year were the least critical.

— Although assessors perceived post-surgical patients as
significantly less attractive than non surgical patients,
the difference in average harmony ratings was fairly
small. Maxillofacial surgeons found patients after ma-
xillofacial surgery as more harmonious while ortho-
dontists found the non surgical patients more harmo-
nious, but this finding might be biased due to uneven
distribution of evaluators.

— There seems to be no consensus on a hierarchy of
common facial morphological traits that faces of pati-
ents with orthognathic surgery, however, based on the
overall average rank, evaluators perceived the facial
asymmetry and concave profile as the most important
negative influencers of facial harmony.

— Patients after maxillofacial surgery were described
by the evaluators as having more frequently facial
asymmetry which also was the trait that impacted
most negatively their facial esthetics.

Author has no commercial, proprietary or financial interest in
products or companies mentioned in the article.
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Lécba ageneze lateralnich rezaki uzavérem mezer.
Cast 2. Mezializace a esteticka uprava tvaru spicaku

Missing lateral insicors treatment— orthodontic space
closure. Part 2. Mesialization and esthetic reshaping
of a canine
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Souhrn

Mezializace spic¢daku a lateralnich Usekd chrupu pfi agenezi lazeralnich fezakl s konzervativni kamuflazi tvaru mezializovanych zubd je
postup, ktery pfi spravném provedeni poskytuje prokazatelné estetické, funkeni a prediktabilni vysledky za cenu minimalni invazivity.
Cesta k témto vysledkim zahrnuje velké mnoZstvi technicky naro¢nych krokd, které jsme se v tomto sdéleni specifikovali a rozdélili
do kompetenci ortodontisty a estetického stomatologa. Cely postup se neobejde bez komunikace, interdisciplinarni spolupréce, prace
tymu asistentek a specifického pfistrojového a materialniho vybaveni.

(Ortodoncie 2021, 30, ¢. 2, s. 113-129)

Abstract

When performed correctly, mesialization of canines and lateral segments of dentition in case of missing lateral incisors, together with
conservative camouflage of the shape of mesialized teeth is the procedure providing provable esthetic, functional and predictable
results with minimally invasive approach. However, satisfying results require a large number of demanding steps specified in the
presented work. The steps are divided between orthodontist and esthetic dentist. Communication, interdisciplinary cooperation, staff
support and specific instruments and materials are prerequisites.

(Ortodoncie 2021, 30, No. 2, p. 113-129)

@ Klicova slova: ageneze hornich lateralnich fezak(, mezializace zubd, estetika chrupu
| Key words: missing upper lateral incisors, teeth mesialization, dentition esthetics
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Uvod

Mezializace $picaku a lateralnich tsekt chrupu pri age-
nezi lateralnich fezakl spolu s estetickymi dostavbami Spi-
¢akd a prvnich premolart plné rehabilituji pacienta s ne-
zaloZzenymi zuby. Inicialni faze terapie, popsana v ¢lanku 1
[35], sestava z pripadné interceptivni 1écby, reverzibilnich
dostaveb $picaku, stanoveni definitivniho 1é¢ebného pla-
nu a konzultaci se specialistou na estetickou stomatologii
ohledné vybéru findlniho estetického feSeni. Po prorezani
stalého chrupu (bez druhych a tretich stalych molar() na-
sleduje ortodonticka terapie fixnim aparatem s mezializaci
§pic¢akl a laterdlnich tsekt chrupu, spolu s provedenim
definitivnich tvarovych uprav zubd. Tyto ¢asti 1écebného
planu jsou probrany v nasledujicim textu.

Ortodonticka Iécba

Ukoly ortodontisty pfi feseni ageneze lateralniho feza-

ku uzaviranim mezer jsou podle Zachrissona a kol. [1]:

1. Mezializace Spicaku do mista lateralniho rezaku

2. Extruze Spi¢aku k dosazeni optimalniho priibéhu mar-
gindlni gingivy

3. Korekce torze korunky Spi¢dku pro napodobeni torze
lateralniho rezaku

4. Uprava tvaru $pi¢akt zabrusem - k dosaZeni normalni-
ho IS, HS, fezakového vedeni a estetiky

5. Mezializace premolar(i a molart

6. Zajisténi optimalni torze a meziorotace prvnich pre-
molart

7. Intruze prvnich premolard k dosazeni optimalniho
pribéhu marginalni gingivy (pokud je to zadouci)

8. Dosazeni spravného osového postaveni zubt

9. Zajisténi optimalni pozice gingivalnich zenitl

10.Urc¢eni definitivnich rozmért zub(, a tim i urceni po-
¢tu tvarové upravovanych zubt

VétSinu z téchto tkoll je ortodontista schopen zajistit
jiz spravnym vybérem a lepenim zamku. Na stfedni feza-
ky zamky lepime do stfedu anatomické korunky. Pokud je
na incizalnich hranach zjevna atrice, je nezbytné zamek
lokalizovat do stfedu ,budouci“ vestibularni plochy po
estetické dostavbé. Na mezializovany staly Spic¢ak zamek
nasazujeme o 0,5 mm gingivalnéji a na prvni premolar ve
stejné vzdalenosti od marginalni gingivy jako u stfednich
fezakd pokud nam to vyska korunky dovoli, nebo co ne-
jincizalnéji, pokud je v planu premolar intrudovat [1]. Toto
postaveni zamk zajisti extruzi Spi¢aku a dosazeni sprav-
ného pribéhu marginalniho okraje high-low-high (vy$-niz-
téni zdmku na mezializovany $pi¢ak a prvni premolar
vyuzivame meéreni od margindlni gingivy kalibrovanou
ortodontickou nebo parodontologickou sondou (Obr. 1).

Introduction

In missing lateral incisors, mesialization of canine
and lateral segments of dentitiom together with esthetic
reshaping of canines and first premolars can fully reha-
bilitate a patient with missing teeth. The initial phase of
therapy (described in Part 1 [35]) involves eventual inter-
ceptive treatment, reversible canine reshaping, setting
of the final treatment plan, and consultations with an
esthetic dentist. Permanent dentition eruption (without
second and third permanent molars) is followed by ortho-
dontic therapy with fixed appliance and mesialization of
canines and lateral segments of dentition, accompanied
by final reshaping of the teeth. This is the topic of the pre-
sented work.

Orthodontic therapy

According to Zachrisson et al. [1] the orthodontic tre-
atment of missing lateral incisor with space closure inc-
ludes:

1. Mesialization of canine into the site of lateral incisor.

2. Extrusion of canine to achieve the optimum course of
marginal gingiva

3. Correction of canine crown torque to imitate lateral in-
cisor torque

4. Adjustment of canine shape with grinding to achieve
normal overjet, overbite, incisors guidance and esthe-
tics

5. Mesialization of premolars and molars

6. Securing of optimum torque and mesiorotation of first
premolars

7. Intrusion of first premolars to achieve optimum cour-
se of marginal gingiva (if necessary)

8. Achievement of correct axial position of teeth

9. Securing optimum position of gingival zeniths

10.Determination of final teeth dimensions, and thus de-
termination of number of teeth requiring reshaping

Most of the above mentioned can be achieved by co-
rrect selection and bonding of brackets. In case of central
incisors brackets are bonded in the middle of anatomical
crown. If attrition is observed in incisal edges, bracket
must be located into the middle of the ,future“ vestibular
surface after esthetic reshaping. On mesialized perma-
nent canine the bracket is bonded 0.5 mm more gingiva-
Ily, and on first premolar it is fixed at the same distance
from marginal gingiva as in central incisors (if the crown
height allows) or more incisally, if there is a plan to int-
rude premolar [1]. Such position of brackets enables ca-
nines extrusion and achievement of the correct course of
margin high-low-high as soon as during nivelization. To
set the correct height of the bracket adjustment on the
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Musime rovnéz brat v ivahu, Ze hrot §picaku bude v poz-
dejsi fazi nutné zabrousit (pokud délka Spicaku presahuje
pomeér délky/sirky lateralniho fezaku) [2].

Pfi umisténi zamku na Spicak, ktery bude mezializovan
do mista lateralniho fezaku, je potfeba dodrzet i spravné
osové postaveni zamku. Je nezbytna korekce distalniho
sklonu korene $picaku a jeho napiimeni, abychom dosah-
li spravného postaveni zenitu gingivy. Ten je u lateralniho
fezdku na prusecniku dlouhé osy a je poloovalny. Napri-
menim Spicaku vyznamné uleh¢ime praci estetika pri
pozdéjsi dostavbe tohoto zubu na lateralni fezak.

Typ zamku, ktery ortodontista pouzije na mezializova-
ny Spicak, zavisi na tvaru korunky, tvaru vestibularni plo-
chy a prominenci kofene Spicaku [3, 4, 5] (Tab. 1).

Zamek pro lateralni frezak vyuzivame v pripadé, Ze Spi-
¢ak je vestibulooralné Uzky a béhem 1écby tak nedojde
k interferenci palatinalni plochy $pi¢aku s dolnimi fron-
talnimi zuby pri fezakovém vedeni. Lze jej vyuzit i po
predchozim zabrusu palatinalni plochy a jeho dostavbe,
kde tento zamek zajisti torzi odpovidajici lateralnimu re-
zaku.

Spicakovy zamek vyuzivame u §pic¢aka vestibulooralné
sirsich s pozitivni torzi kofene. Spi¢akovy zamek v pre-

mesialized canine and first premolar, we use measure-
ment of marginal gingiva with calibrated orthodontic or
periodontic probe (Fig. 1). Also we have to consider that
the canine cusp will have to be ground later (if the length
of canine did not exceed the length/width ratio of lateral
incisor) [2].

When adjusting the bracket onto the canine that is to
be mesialized into the site of lateral incisor it is necessa-
ry to maintain correct axial position of the bracket. Distal
inclination of the canine root must be corrected and mo-
ved into upright position in order to achieve the correct
position of gingival zenith. In case of lateral incisors the
zenith is in the cross-section of the long axis, and is se-
mi-oval. Canine movement into upright position helps
an esthetic dentist during reshaping of the tooth into the
shape of lateral incisor.

The type of bracket used on mesialized canine depends
on the crown shape, vestibular surface shape and canine
root prominence (3, 4, 5] (Tab. 1).

Bracket for lateral incisor is used in case the canine
is narrow in its vestibulooral dimension. Thus the inter-
ference of canine palatal surface with lower front teeth
during the treatment is avoided. The bracket can be also

Tab. 1./ Tab. 1. Vybér zamku pro $picak mezializovany do mista lateralniho fezéku / Selection of the bracket for the canine mesialized into the place of

lateral incisor.

Zamek pro Indikace Roth torque Roth MBT MBT Standard edgewise
Bracket for Indication inclination | torque | inclination | torque/ inclination
Lateralni rezak VO uzsi, tvarem pfipomina 12,22, po tvarové tpravé +8° +9° +10° +8°
Lateral incisor VO narrower, shape similar to 12,22 after reshaping
Spicak, canine VO $irsi, ma pozitivni torzi 2° +10° 7° +8°
VO wider, positive torque
Invertovany Spicak VO $irSi, potfebujeme pozitivni torzi korunky +2° +10° +7° +8°
Inverted canine VO wider, positive torque of the crown required
Spicéak 0° torze VO $irsi, nepotfebujeme pridavat torzi 0° +8° 0°/0°
Canine 0° torque VO wider, we do not need to add torque
Invertovany 2. dolni premolar | VO $irsi, potfebujeme vyrazné pfidat pozitivni torzi +22° 0° +17° +2°
Inverted 2nd lower premolar | VO wider, we need to add distinctive positive torquen

VO - vestibuooralné - vestibulo-oral direction

Obr. 1./ Fig. 1.

Lepeni zamk pfi |éChé ageneze laterdlnich fezak( uzavérem mezer na
$picak / Adjustment of brackets in the treatment of missing lateral incisors
with space closure.

Obr. 2. / Fig. 2.

PouZzity invertovany zamek Victory series MBT, torze +7° na 13,23 pfi agenezi
12, 22, kvili prominenci kofene a nutnosti pridat pozitivni torzi na $picaky. /
Inverted bracket Victory series MBT, torque +7°on 13, 23 with missing 12, 22,
to correct root prominence and add positive torque onto canines.
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skripci MBT nebo Roth ma negativni torzi [4]. MenS§i roz-
meér in-out oproti zdmku pro lateralni fezak snizi riziko
interference palatinalni plochy pii rezakovém vedeni. Pri
lepeni je nezbytné zamek vice distalné sklonit, aby doslo
k naprimeni dlouhé osy Spic¢aku.

Invertovany Spicakovy zamek vyuzivame u Spicaka
vestibulooralné SirSich, u kterych je nutné zvyraznit po-
zitivni torzi korunky (Obr. 2). Zajisti to mezializovanému
zubu torzi odpovidajici torzi lateralniho fezaku, snizi in-
terferenci palatinalni plochy pfti fezakovém vedenti, snizi
uroven pribéhu marginalni gingivy a utlumi prominenci
korene $pic¢aku. V tomto pripadé je nutné korigovat sklon
$picdku vlozeny do zamku adekvatnim osovym postave-
nim zamku. Podle toho kolik pozitivni torze je potfeba
pridat, volime Spic¢dkovy zamek invertovany (torze MBT
+7°,Roth +2°) nebo invertovany druhy dolni premolar
(torze MBT +17°, Roth +22°)[6].

Spicakovy zamek s 0° torze nebo zamek edgewise vy-
uzivame, pokud nechceme meénit torzi a Spicak je vesti-
bulooralné Sirsi.

Invertovany zamek pro druhy dolni premolar vyuziva-
me u $pic¢aka vestibulooralné sirsich s vyrazné prominu-
jicim kofenem a nutnosti pridani pozitivni torze [6]. Rov-
né€z dojde k poklesu urovné marginalni gingivy a snizeni
interference palatinalni plochy pii fezakovém vedeni.
Protoze sklon vbudovany do zamku prinasi pouze 2°, neni
tfeba zamek prilis distalné sklanét.

Po nalepeni zamki probiha faze nivelizace pruznymi ob-
louky NiTi a poté nasleduje faze posunu zubtl - mezializa-
ce. Mezializace zub(i by méla probihat po silném ocelovém
oblouku o primeéru nejméné .018“ kulaté oceli, nebo lIépe
¢tyfhranném oblouku pro udrzeni torze (u drazky .022¢
vétSinou ocel .019x.025%, u drazky .018“ ocel .016x.022¢)
[7]. Spicaky je tfeba mezializovat ,,metodou tlaku“ pomo-
ci otevienych pruzinek pri zajiSténi adekvatniho kotveni.
»,Metodu tahu“ elastickym fetizkem mutizeme pouzit tam,
kde je prvni premolar v zubnim oblouku az za Spicakovym
ohybem a stfedni fezaky jsou protrudované.

Béhem mezializace Spicaku je vhodné prubézné kon-
trolovat vysku marginalni gingivy a pozici zenitu, po do-
konceni pohybu je nutné zkontrolovat jejich osové posta-
veni pomoci rtg snimku.

Pfi uzavéru mezer mezializaci $picaku musi ortodon-
tista postupné upravovat jeho tvar zabrusem. Pokud to
anatomie mezializovaného Spi¢aku vyzaduje od zacatku
1éCby, je tfeba provadét nejen zabrus hrotu Spicaku inci-
zalné, ale i palatinalné a vestibularné v incizalni ¢tvrtiné
korunky [6]. Tak dosdhneme zkraceni Spicaku, jeho vesti-
bulooralniho zGzZeni a vytvorime incizalni hranu. Zabrus
provadime vzdy s dostateénym chlazenim a poté provadi-
me lokalni fluoridaci.

used in case of prior grinding of palatal surface and resha-
ping - the bracket ensures torque corresponding to that
of lateral incisor.

Canine bracket is used in canines that are wider in ves-
tibulooral dimension and have positive torque of root.
Canine bracket has a negative torque according to MBT
or Roth [4]. Smaller in-out dimension - compared to brac-
ket for lateral incisor - lowers the risk of interference of
palatal surface in course of incisors. During bonding it is
necessary to incline the bracket more distally in order to
straighten the canine long axis.

Inverted canine bracket is used in canines that are wi-
der in vestibulooral dimension when we need to accen-
tuate the crown positive torque (Fig.2). This secures the
torque corresponding to lateral incisor torque, lowers the
risk of intereference of palatal surface in incisal course,
lowers the level of marginal gingiva, and suppresses cani-
ne root prominence. The inclination of the canine in the
bracket must be corrected with an adequate bracket posi-
tion. According to the amount of positive torque required
we choose inverted canine bracket (torque MBT +7°, Roth
+2°) or inverted second lower premolar (torque MBT +17°,
Roth +22°) [6].

Canine bracket with 0° torque or edgewise standard
bracket is used when we do not want to change the torque
and the canine is wider in its vestibulooral dimension.

Inverted bracket for second lower premolar is used in
canines that are wider in vestibulooral dimension, have
significantly prominent root, and we need to add positive
torque [6]. The level of marginal gingiva lowers as well as
the interference of palatal surface in incisal course. Be-
cause the inclination built in the bracket gives only 2° we
do not have to incline the bracket distally too much.

After bonding of brackets the nivelization phase with
elastic NiTi arches starts followed by teeth shift - mesia-
lization. A strong steel wire of at least .018“ (round) should
be used or - even better - a rectangular arch, to maintain
torque (at slot .022“ mostly steel .019x.025 at slot .018”
steel .016x.022“ [7]. Canines must be mesialized by ,,pre-
ssure method“ using open springs to secure appropriate
anchorage. ,Tensile method“ with elastic chain can be
used in cases when first premolar in the dental arch is
located behind canine bend and central incisors protru-
de.

Itisrecommended to check the height of marginal gin-
giva and zenith position during canine mesialization, and
check their axial positions with x-ray after the movement
is finished.

During space closure with mesialization, an orthodon-
tist must gradually reshape the canine with grinding. In
case grinding is needed from the beginning of the tre-
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Obr. 3./ Fig. 3.
Uprava aproximdlnich hran $pi¢aku diamantovym brouskem / Adjustment of
canine approximal edges with diamond grinding stone.

Zabrus palatinalni plosky korunky $pi¢aku provadime
u vestibulooralné Sirokych $pic¢aku tak, aby nezptisobova-
la okluzni interference a umoznovala spravné rezakové
vedeni [8, 9] (Obr. 3). Pokud ma Spic¢ak vyrazny stfedovy
vestibularni val, nesmi byt recontouring vestibularni
plochy prilis rozsahly [5]. Mohlo by dojit by k probrouse-
ni do dentinu, coZ by me€lo za nasledek ztizeni estetické
dostavby kvuli zlutému prosvitani dentinu a nutnosti
adheze na dentin [9]. Proto se Spicak s vyrazné klenutou
vestibularna ploSkou doporucuje postavit vice palatindl-
né, coz v kombinaci s vyraznéjsim palatinalnim zabrusem
umozni extenze dostavby vestibularné k zamaskovani
stifedového valu [7]. Nasledné provadime rovnéz tvarovou
upravu aproximalnich hran. Slouzi jednak k dosazeni za-
dané meziodistalni Sifky, jednak k posunu bodu kontaktu
incizalné. V této fazi vzdy konzultujeme s estetikem jeho
pozadavky na upravu tvaru Spi¢aku a presnou lokalizaci
pozdéjsich dostaveb. Estetik je rovnéz tim, kto urcuje miru
zazeni zubu z distalni a miru zGZeni z mezialni strany.

Po dosazeni definitivni pozice $pi¢aku a jeho zabrusu na-
sleduje v ordinaci specialisty na estetickou stomatologii tva-
rova uprava dostavbou a poté finalni ortodonticky finishing.

Esteticka dostavba Spicaku

Ukolem specialisty se zaméFenim na estetickou stoma-

tologii pii 1é¢bé agenezi lateralniho fezaku je:

1. Konzultace s pacientem a jeho zakonnymi zastupci

2. Intermitentni dostavby pred 1é¢bou fixnim aparatem
(viz ¢lanek 1)

3. Dostavby béhem 1é¢by fixnim aparatem

4. Vybér definitivniho estetického reseni

5. Zadani laboratori/vyroba wax-upu, konzultace navrho-
vaného reSeni s ortodontistou a pacientem (popf. za-
konnym zastupcem pacienta)

6. Provedeni definitivni estetické a funkéni rekonstrukce

atment (due to the mesialized canine anatomy), the cusp
must be ground incisally as well as palatally and vestibu-
larly in the incisal quarter of the crown [6]. Thus we achie-
ve the canine shortening, vestibulooral narrowing and
incisal edge is created. Grinding must be always accom-
panied with sufficient cooling followed by local fluorida-
tion.

In vestibuloorally wide canines the palatal surface of
canine crown is ground so that it does not cause occlusal
interference and allows correct incisal guidance [8, 9] (Fig.
3). In case the canine has a profound central vestibular
prominence, recountouring of vestibular surface must
not be too excessive [5] as it could result in grinding into
dentin. This would complicate esthetic rebuilding due to
translucent dentin and necessity of adhesion on dentin
[9]. Therefore, the canine with distinctly arched vestibular
surface should be placed more palatally which - together
with more distinct palatal grinding to facilitate vestibular
restoration - results in camouflage of central prominen-
ce [7]. Then we continue with reshaping of approximal
edges. This helps to achieve desired mesiodistal width as
well as incisal shift of the contact point. At this stage we
always consult with esthetic dentists their requirements
regarding canine shape and precise location of the fo-
llowing restorations. Esthetic dentists also determine the
extent of a tooth narrowing from distal and mesial side.

After the final position of canine is achieved and the
tooth is ground, an esthetic dentist performs reshaping
with restoration followed by orthodontic finishing.

Esthetic restoration of canine

The tasks of an esthetic dentist in the treatment of late-

ral incisor agenesis are as follows:

1. Consultations with a patient and his/her legal repre-
sentatives

2. Intermittent restorations prior to treatment with fixed
appliance (see Part 1)

3. Restorations during treatment with fixed appliance

4. Selection of final esthetic solution

5. Assignments for laboratory/production of wax-up,
consultations of suggested solution with an orthodon-
tist and a patient (or his/her legal representative)

6. Performing final esthetic and functional reconstructi-
on

7. Patient”sinstruction - hygiene, regimen

8. Examinations, polishing, and eventual correction or
replacement of reconstructions

Today, in esthetic reconstructions (intermittent as well
as permanent) the materials of option include especially
those allowing adhesive bond on hard dental tissues - di-
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7. Instruktaz pacienta - hygiena, rezimova opatreni
8. Kontroly, leSténi a pripadné opravy a vymény rekon-
strukei

V soucasné dobé¢ jsou pri estetickych rekonstrukcich
(intermitentnich i definitivnich) materialem volby piede-
v§im materialy umoznujici adhezivni vazbu na tvrdé zub-
ni tkané - nejcast€ji se jedna primo zhotovené kompozitni
dostavby [10]. Je mozné vyuzit i nepfimo zhotovené kom-
pozitni fasety (mohou byt i bez preparace, tzv. nonprep),
¢i nepfimo zhotovené keramické fasety (z keramickych
materialt s obsahem skla - feldspar, disilikat; obvykle vy-
Zaduji alespon minimalni preparaci) [11].

Pokud je tvar zubtl takovy, Ze aproximalni stény jsou
paralelni a bez podsekfivin, lze s vyhodou pouzit nepri-
mo zhotovené frézované nebo vrstvené kompozitni fasety.
Oproti pfimym dostavbam, kdy pacient ptijde k 1ékari jen
jednou, je pro jejich zhotoveni nezbytné vice navstév - kro-
mé konzultaci pacient prichazi na provedeni otisku/scanu,
pak na pripadné zkousky a k fixaci hotovych faset. Kompo-
zitni fasety maji vSechny vyhody piimych dostaveb, navic
se vyznacuji velmi dobrou estetikou [12] (Obr. 4).

Vyhodou pfimo zhotovenych kompozitnich dostaveb
koliv je upravit nebo opravit, a v neposledni radé, nekom-
plikované lepeni zamku fixniho aparatu na dostavované
zuby. Jejich nevyhodou je nutnost presného dodrzeni do-
poruceného postupu a také kratsi zivotnost kompozitniho
materialu ve srovnani s keramikou [13]. Tato relativni nevy-
hoda je v§ak vyvazena zachovanim celého objemu tvrdych
zubnich tkani bez nutnosti preparace a opakovatelnosti
a opravitelnosti dostaveb [14]. Proto je toto oSetfeni nejcas-
t&j$i metodou volby predevsim u mladych pacientti.

Priibéh oSetfeni piimo zhotovenymi kompozitnimi
dostavbami je zobrazen na Obr. 5-7.

Pro nepiimo zhotovené celokeramické fasety byva do-
porucovano provést alepont minimalni preparaci, protoze
prechod mezi keramikou, kompozitnim fixaénim mate-

Obr.4a,b,c./Fig.4a,b,c.

rectly prepared composite reconstructions are the most
frequent [10]. We can also use indirectly prepared com-
posite veneers (even without preparation, the so-called
nonprep), or indirectly prepared ceramic veneers (made
of materials containing glass - feldspar, disillicate; usually
they require a minimum preparation at least) [11].

In case the shape of teeth is such that approximal walls
are parallel and there are no undercuts, we can use non-
prep milled or layered composite veneers. Unlike direct
reconstructions that are solved in one session, a patient
must come several times - for consultations, taking im-
pression/scan, eventual trials, and for fixation of veneers.
Composite veneers have all advantages of direct recon-
structions and a very good esthetics [12] (Fig. 4).

The advantage of directly produced composite restorati-
ons is that they can be adjusted in one session, they can be
adjusted or corrected at any time, and the bonding of the
brackets of fixed appliance onto the restored teeth is rather
uncomplicated. The disadvantage is in the necessity to fo-
llow accurately the recommended procedure, and a shor-
ter life span of the composite material in comparison with
ceramics [13]. However, this disadvantage is counterbalan-
ced by maintaining of the whole volume of hard dental tis-
sues without the need of preparation, by repeatability and
corrigibility of the restorations [14]. Therefore, they are the
method of option especially in young patients.

The treatment with directly prepared composite resto-
rations is shown in Fig. 5-7.

In case of nonprep ceramic veneers a minimum prepa-
ration is recommended, because the transition between
ceramics, composite fixation material and hard dental
tissues of a patient”s tooth is very difficult to polish due
to very different hardness of individual materials [15]. In
the literature there are not sufficient data for a reliable
long-term evaluation of the rate of complications accom-
panying the treatment of patients with esthetic ceramic
veneers produced without preparation [16]. To perform

~7)
i3

a) Pacient indikovany ke zhotoveni nonprep kompozitnich dostaveb k uzavéru tremat (Angle 1. tfida ve $picacich i molarech, nepomér Boltonovych indexd,
tvar zub(i bez konvexit); b), c) Adhezivné fixované nonprep kompozitni fasety po zhojeni mékkych tkéni (Calibra Esthetic Resin Cement Transparent, Sirona
Dentsply) na zubech 13-23 (CAD CAM frézované fasety; Vita Enamic; Zubni laborator Zdenék Drépela) / a) Patient indicated for nonprep composite restora-
tions to close spaces (Angle | in canines and molars, disproportion in Bolton indexes, teeth shape without convexity); b) c) Adhesively fixated nonprep compo-
site veneers after healing of soft tissues (Calibra Esthetic Resin Cement Transparent, Sirona Dentsply) in teeth 13-23 (CAD CAM milled veneers; Vita Enamic;

Dental Lab Zdenék Drapela).

Recenzovany ¢asopis Ceské ortodontické spolecnosti



ORTODONCIE | roénik 30 | ¢. 2/2021
ODBORNE PRACE / ORGINAL ARTICLES

119

Obr. 5./ Fig. 5.

Pacient s agenezi lateralnich fezakd v horni Celisti v pribéhu 1é¢by fixnim
aparatem indikovany k provedeni pfimych kompozitnich dostaveb zub 13,
23 mezializovanych do mista 12, 22./ Patient with missing upper lateral inci-
sors during the treatment with fixed appliance indicated for direct composite
reconstructions of teeth 13, 23 mesialized into site 12, 22.

Obr. 7. /Fig. 7.

Provedené pfimé kompozitni dostavby, kamuflaz tvaru 13, 23 do tvaru 12, 22;
zéroven oprava rizku ad 11M / Direct composite restorations; camouflage of
the shape 13, 23 to the shape 12,22; correction of a corner ad 11M.

ridlem a tvrdymi zubnimi tkanémi pacientova zubu pro-
vedeny “do ztracena” se diky velmi rozdilnym tvrdostem
materialt velmi obtizné bez defektu lesti [15]. V odborné li-
terature zatim nenachazime dostatec¢né podklady pro spo-
lehlivé dlouhodobé hodnoceni miry komplikaci spojené
s oSetfenim pacientt estetickymi keramickymi fasetami
zhotovenymi bez preparace [16]. Provadéni preparace na
zubech, kde je nutna pouze tvarova korekce (nejsou posko-
zeny kazem nebo Grazem), je vSak hlavné u mladych paci-
entd tézko obhajitelné. Proti keramickym fasetam v této
indikaci mluvi i jejich cena, nemoznost iprav nebo oprav a
nemoznost fixovat na né bez jejich poskozeni ortodontické
zamKky (je nutné je zhotovit az po skonceni ortodontické
1é¢by a neslouzi jako tvarova rehabilitace v prabéhu l1écby).
Esteticka dostavba ma za ukol zavzit do sebe tvarové
charakteristiky Spicaku a prekryt je tak, aby vynikly tva-
rové charakteristiky lateralniho fezaku a kamuflovat tak
rozdily mezi jejich morfologii [6]. Pro systematizaci jed-
notlivych kroku pfti estetické anatomické dostavbé mezia-
lizovaného $picaku do tvaru lateralniho fezaku je vhodné
zameérit se na jednotlivé rozdily v jejich anatomii.

Srovnani tvaru lateralniho fezaku a Spi¢aku

Oba maji elipsovity prarez v cervikalni oblasti, Spicak
ma vyraznéjsi vestibularni vyklenuti a Sirsi kréek - ten je
tfeba zamaskovat cervikdlné sbihavym tvarem doplio-
vanych aproximalnich list (Obr. 8. Kompozitni modelace
sbihavych vestibularnich list).

Obr. 6. / Fig. 6.

Mezializované zuby 13, 23 v optimalnim postaveni po ortodontické terapii,
byla provedena jejich tvarova tprava zabrusem a pfiprava na dostavby (kof-
ferdam) / Mesialized teeth 13, 23 in the optimum position after orthodontic
therapy. The teeth were reshaped with grinding and prepared for restoration
(cofferdam).

Obr. 8. / Fig. 8.

Kompozitni modelace shihavych vestibularnich
list pfi kamuflazi tvaru C na 12 (rdzove), ktera
opticky maskuje tvar Sirsiho krcku $picaku
(¢ervené Sipky) / Composite shaping of con-
vergent vestibular ridges during camouflage
of canine shape to lateral incisor shape (pink)
that optically masks the shape of canine wider
neck (red arrows).

preparation in teeth that should be only reshaped (they are
without caries or damage due to traumatic injury) is hard
to defend, especially in young patients. Disadvanatges of
ceramic veneers include their price, impossibility to adjust
or correct them, and impossibility to fix orthodontic brac-
kets on them without their damage (they must be made
only after the orthodontic treatment is completed, they do
not serve as a shape rehabilitation during the treatment).
Esthetic restoration helps to suppres typical features of ca-
nine and to cover them so that shape characteristics of lateral
incisor become apparent, and the morphological differences
between lateral incisor and canine are camouflaged [6].

Comparison of shape - lateral incisor and canine

Both teeth are ellipsoid in the cross-section in cervical
area. Canine has a more distinct vestibular convexity and
wider neck - which must be camouflaged with cervically
convergent shape of added approximal ridges (Fig. 8).

In canine the vestibular surface is dominated by cent-
ral ridge while in lateral incisors it is dominated by appro-
ximal ridges (according to anatomical shape - square,
ovoid, triangular - see Part 1) [17]. Therefore, canine cusp
must be ground and approximal ridges added (Fig.9).

Canine crown is usually more convex vestibularly than
that of lateral incisor. Depending on shape of front denti-
tion vestibular surface of lateral incisor can be flat, con-
vex or concave [17]. Convex character of canine vestibu-
lar surface is sufficiently camouflaged with approximal
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Obr.9a,b,c./Fig.9a,b,c.

a) Anatomicka a funkéni modelace korunky fezéku - 3 dentinové konusy; b)
Grafické znazornéni vyrazného centélniho konusu klinické korunky $pic¢éku,
c) Grafické znazornéni konusd u lateralniho fezaku: delsf, ostiejsi mezidlni
konus; krat$i, oblejsi distalni konus anatomické korunky lateralniho fezéku.
/ a) Anatomical and functional shaping of incisal crown - 3 dentin cones;
b) Graphic representation of a distinct central cone of canine clinical crown;
c) Graphic representation of cones in lateral incisor: longer, sharper mesial
cone; shorter, more rounded distal cone of lateral incisor anatomical crown.

U $picaku na vestibularni plose dominuje jednoznacné
centralni val, zatimco u lateralniho fezaku dominuji riiz-
né vyrazné podle anatomické formy (¢tvercova, ovoidni,
tojuhelnikova - viz ¢lanek 1) valy aproximalni [17]. Z toho
vyplyva, Ze Spicaku je tfeba zabrousit hrot a dodat aproxi-
malni listy (Obr. 9).

Korunka Spi¢aku vétSinou vykazuje vestibularné dale-
ko vyraznéjsi konvexitu, nez lateralni rezak. Vestibularni
plocha lateralniho fezaku muize byt v zavislosti na tvaro-
vych charakteristikich frontalnich zubt1 u konkrétniho
pacienta meziodistalné plocha, konvexni ¢i konkavni [17].
Aproximalni listy budované z kompozitu konvexitu vesti-
bularni plochy $picaku dostate¢né zamaskuji - proto musi
byt vyrazné, vestibularné az preextendované.

Na rozdil od S$picaku je palatinalni plocha lateralni-
ho fezaku konkavni ve sméru meziodistalnim i ve smeé-
ru apikokoronarnim (v€éetné aproximalnich stén). Proto
aproximalni valy nestavime jen vestibularné, ale i palati-
nalné. Kompozit v souladu s prirozenou anatomii lateral-
niho fezaku aplikujeme za pouziti transparentni matrice
i aproximalné a palatinalné tak, aby byly tyto valy jako
anatomicko - funkéni celky tuplné [18].

Spicak ma hrot, zatimco lateralni fezak ma incizni hra-
nu zakoncenou mezialné a distalné razky. Mezialni riizek
je obecné ostiejsi a zakoncCuje priméjsi mezidlni aproxi-
malni sténu zubu, distalni rizek je kulatéjsi a zakoncuje
distalni kratsi a oblejsi listu. Tohoto efektu dosahneme
tim, Ze mezialni aproximalni val modelujeme vyrazné;jsi,
delsi a priméjsi, zatimco distalni val modelujeme méné
vyrazny, oblejsi a kratsi [17]. Obr. 11 a 12 znazornuji inkre-
menty kompozitu do popsanych anatomickych a funkc-
nich pomérua pri kamuflazi tvaru C na I2.

Spi¢ak nevykazuje transparence incizalné, zatimco u
lateralniho fezdku je na incizalni hrané patrna transpa-

Obr. 10 a, b, c. / Fig. 10 a, b, c.

a) Schéma okluzélniho pohledu na hrot $pic¢aku po zabrusu provedeném v
priibéhu ortodontické lécby; b) Vestibularné naneseny kompozit (rizove), vy-
tvoreny vyrazné vestibularni listy meziélné a distalng; c) Primét dentinovych
konust vcetné jejich aspektu na palatinalni plose. / a) Scheme of occlusal
view of canine cusp after grinding performed during orthodontic treatment;
b) Composite applied vestibularly (pink), distinctive vestibular ridges shaped
mesially and distally; c) Projection of dentine cone and their aspect in palatal
surface.

ridges - they must be distinctive, even over-extended in
vestibular direction.

Palatal surface of lateral incisor is concave mediodis-
tally and appico-coronarly (including approximal walls).
Therefore, approximal ridges are built vestibularly as well
as palatally. Composite is applied approximally and pala-
tally in such a way that the ridges are complete from ana-
tomical and functional viewpoint [18].

Canine has a cusp while lateral incisor has incisal edge
terminated mesially and distally by angles. Mesial angle is
sharper and terminates straighter mesial approximal wall
of a tooth, the distal one is more rounded and terminates
shorter and more rounded distal ridge. Therefore, mesial
approximal ridge is shaped more distinctly, it is longer and
straighter, and distal ridge is less distinctive, more rounded
and shorter [17]. Fig. 11 and 12 show increments of composi-
te in the above described anatomical and functional situa-
tion during camouflaging of shape canine to lateral incisor.

Canine is not transparent incisally while in lateral inci-
sor transparency occurs on incisal edge with more or less
visible mamelons, opacities, opalescence and other cha-
racteristic features [19]. The effects are achieved with in-
dividual layering of materials - dentin shades, chalk, blue
and orange effects and enamel shades [20] (Fig. 13)

Restoration process

Calculated teeth dimensions (see Part 1) [35] serve as a
clue to an esthetic dentist who plans final shapes of front
dentition, either digitally (CAD) or using plaster model (wax-
-up) [21]. The plan serves as a model for future reconstructi-
ons. According to it an esthetic dentist prepares sillicon key
in case of direct restorations, or veneers (in laboratory). It
also serves as a tool for communication with an orthodon-
tist: examination of centres positions, canines cusps, size
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Obr. 11 a, b, c. / Fig. 11 a, b, c.

a) Vestibularni pohled na obrys labiélni plochy $pi¢éku a planovany obrys
kamuflaze do tvaru laterdiniho fezéku; b) Naneseni kompozitu v misté
mezidlni vestibuldrni listy (riZzovd); c) Naneseni kompozitu mezialné od této
listy (pfechod do aproximalniho prostoru) a smérem centrélné (napojeni této
listy na centralni val $picéku). / a) Vestibular view of contour of canine labial
surface and planned contour of camouflage to shape of lateral incisor; b)
Application of composite in place of mesial vestibular ridge (pink); c) Appli-
cation of composite mesially off the ridge (transition to approximal space)
and centrally (connection of the ridge to central canine ridge).

rence s vice ¢i méné viditelnymi mamelony, opacitami,
opalescenci a dalSimi charakteristikami [19]. Téchto efek-
ta dosahujeme individudlnim vrstvenim materiali - den-
tinovych odstint, kifidovych, modrych a oranzovych efek-
t1 a sklovinnych odstin® [20] (Obr. 13).

Postup zhotoveni dostaveb

Vypoctené rozmeéry zubu (viz ¢lanek . 1) [35] slouzi jako
voditko oSetfujicimu estetickému stomatologovi, ktery na
jejich zakladé planuje definitivni tvary frontalnich zubd, a
to bud digitalné (CAD) a nebo na sadrovém modelu (klasic-
ky wax-up) [21]. Tento navrh pak slouzi jako predloha budou-
cich rekonstrukci. Specialistovi na estetickou stomatologii
umoznuje vyrobu silikonového klice u primych dostaveb
nebo napomaha pri vyrobé faset v laboratori. Funguje také
jako nastroj ke komunikaci s ortodontistou: kontrola posta-
veni stfedt, hrot §picaki, velikost a rozmisténi pripadnych
mezer [22]. V neposledni fadé se jedna o nastroj ke komu-
nikaci s pacientem a jeho doprovodem (vidi, co se se zuby
bude dit, 1ze zodpovédét pripadné dotazy, vysvétlit, Ze a proc
se dostavované zuby budou napt. jesté intrudovat apod.) [23].

Pred samotnou estetickou korekci je tfeba provést vy-
Setfeni pacienta u estetického lékare, které by spolu s na-
slednym o$etfenim mélo zahrnout nasledujici faze:

1. Otisky a fotografickd dokumentace: (oblouky sejmuty,
zamky zustavaji, kolem zamkd ochranné gumicky):
zhotoveny jsou studijni modely s definitivni pozici
zubt. Na fotodokumentaci musi na ni byt ¢itelné stava-
jici rozméry zubi, gingivalni okraje, mékké tkané vcet-
né zenitt [24] (Obr. 14). Vylitky zdmk jsou ze sadrovych
modelll nasledné odbrouseny (Obr. 15), aby specialis-
ta na estetickou stomatologii mohl provést voskovou

Obr. 12 a, b, c. / Fig. 12 a, b, c.

a) Naneseni kompozitu v misté distalni vestibularni listy; b) Naneseni kom-
pozitu distdIné od této listy (pfechod do aproximalniho protoru) a smérem
centralné (napojeni na centrélni val $pic¢aku); c) Nakres centralniho anato-
mického dentinového konusu - zmens$eny $picakovy konus po zébrusu od
ortodontisty. / a) Application of composite at the place of distal vestibular
ridge; b) Application of composite distally off the ridge (transition to appro-
ximal space) and centrally (connection to canine central ridge); c) Scheme of
central anatomical dentin cone - reduced canine cone after grinding.

COLOR CHART ™™™
NAME

AGE TOOTH

Obr. 13. / Fig. 13.
Vanini Color Chart [20] / Vanini Color Chart [20].

and location of eventual spaces [22]. It also helps in com-

munication with a patient and his/her representatives [23].
Prior to esthetic correction a patient must be examined

by an esthetic dentist. The examination should involve

the following phases:

1. Impressions and photographic documentation: (arches
are removed, brackets remain in their places, there are
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Obr. 14 a-d. / Fig. 14 a-d.
Fotodokumentace pacienta indikovaného ke kamuflazi tvaru 13, 23 na 12,
22, pohled frontalni, okluzalni a detail obou $pi¢akl / Photodocumentation
of a patient indicated for camouflage of shape 13,23 to 12, 22 -frontal and
occlusal view, detail of both canines.

Obr. 154a, b. /Fig. 15a, b.
Odstranovani nalitk(i zamk( ze sadrového modelu mikromotorem s rovnym nasadcem a diamantovym plaménkovym vrtackem / Removing of brackets casts
with a micromotor with a straight handpiece and with a diamond flame drill.

Obr. 16. / Fig. 16.

Vyroba wax-upu podle proporci danych ortodontistou podle vypoctenych
proporci, pouZit je elektricky nGiz na vosk a vosk pro esteticky wax-up (GEO
Natural, Renfert) / Production of wax-up according to the proportions set by
an orthodontist; electric knife and wax for esthetic wax-up are used (GEO
Natural, Renfert).
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Obr. 17 a, b. / Fig. 17 a, b.

Rez silikonovym klicem za pouziti laboratorniho skalpelu, vedeny polovinou
Sitky inciznich hran, zhotoveny silikonovy kli¢ s wax-upem / Silicon key cut

with laboratory knife through half of the width of incisal edges. Silicon key

with wax-up.

9br. 18a,b./Fig. 18 a, b.
Spicaky po zébrusu a nasazeni kofferdamu s pouzitim retrakéniho vlakna s adstringenciem tak, aby retrakce gingivy umoznila tvarovou Gpravu v cervikélni ob-
lasti / Canines after grinding and application of cofferdam with retraction fiber and adstringent - retraction of gingiva enables reshaping in the area of neck.

Obr. 19. / Fig. 19.

Pracovni pole s ochrannymi matricemi po piskovéni po naneseni leptaciho
gelu / Working field with protective matrices after sanding - after applicati-
on of etching gel.

nebo digitdlni modelaci planovanych tvarti zubt s pfi-
hlédnutim k charakteristikdm obli¢eje, somatotypu
pacienta a samoziejmé s dodrzenim ortodontistou de-
finovanych rozméra zubu.

. Wax-up: zhotovuje jej bud oSetrujici zubni 1ékar nebo
zadava jeho vyrobu zubni laboratofi [25] (Obr. 16). Pri
vyrobé wax-upu je tfeba vyuzit znalosti rozdilti mezi
anatomii lateralniho rezaku a Spic¢aku popsanych vyse.
. Volitelné 1ze provést mock-up ( razidlova provizoria z
chemicky tuhnouci pryskyfice), na kterém lze pozoro-
vat estetiku i funkci dostaveb v tGstech pacienta. Na to
je vsak tfeba sejmout zamKky. Slouzi k verifikaci planu
pacientem ¢i jeho rodici [23].

. Vyroba silikonového klic¢e: po otisku modelu s wax-u-
pem silikonovou otiskovaci hmotou je otisk skalpelem
rozfiznut v oblasti inciznich hran. Jeho palatinalni ¢ast
je pak pozicionovana v ustech pacientech jako forma
pfi aplikaci kompozitu [26] (Obr. 17).

protective rubber bands around the brackets); study
models with the final positions of teeth are produced.
Photodocumentation should provide legible actual di-
mension of teeth, gingival margins, soft tissues with
zeniths [24] (Fig. 14). Casts of brackets are ground off
the plaster models (Fig. 15) so that an esthetic dentist
could perform wax or digital modelling of the planned
shape of teeth taking into account characteristic fea-
tures of the face, patient”s somatotype, and observing
dimension of teeth defined by an orthodontist.

. Wax-up: This is prepared either by a general dentist or in

a dental laboratory [25] (Fig. 16). Differences in the ana-
tomy of lateral incisor and canine must be considered.

. Optional mock-up (provisional dies from chemically cu-

red resin) may be produced. Esthetics and function of res-
torations can be observed in mock-ups. To prepare it the
brackets must be removed. Mock-up serves for patient”s
or his/her parents” verification of the treatment plan.
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Obr. 20 a, b. / Fig. 20 a, b.

Naneseni kompozitu dopliujiciho palatinéini sténu stripovaného $picaku do tvaru laterdIniho fezaku do silikonového klice a adaptace na pfipravené zuby.
Pro vétsi ndzornost fotografii postup vyobrazen na sédrovém modelu. / Application of composite filling palatal wall of the stripped canine into the shape of
lateral incisor into silicon key and adaptation onto prepared teeth. Plaster model was used for more representative images of this step.

Obr. 21 a, b. / Fig. 21 a, b.

Aplikace matrice a klinku, aplikace sklovinného odstinu kompozitu k vytvofeni nové aproximalni stény. Pro vétsi nazornost fotografii postup vyobrazen na
sadrovém modelu. / Application of matrix and wedge, application of composite of enamel shade to form a new approximal wall. Plaster model was used for
more representative images of this step.

5. Priprava na dostavby: Nejprve vybér barvy se vzorni- 4. Production of silicon key: After the impression of a mo-

kem odpovidajicim zvolenému kompozitnimu ma-
terialu, poté podani topické nebo lokalni anestezie,
aplikace kofferdamu a retrakénich vlaken. Nasleduje
depurace profylaktickym kartackem s pemzou a de-
puracni pastou bez fluoridd, a odstranéni pigmen-
td a aprizmatické skloviny piskovanim [27, 28, 29]
(Obr. 18).

. Adhezivni pfiprava: total etch (leptani skloviny 30s
H,PO, 37%), intenzivni oplachnuti leptaného povrchu
vodou po dobu 30 s, suSeni vzduchovym proudem do-
kud neni sklovina kfidové matna bez pohybu tekutiny,
nasledné naneseni adheziva, jeho distribuce po celém
leptaném povrchu a polymerace po dobu urcenou vy-
robcem (minimalné 10s) [30] (Obr. 19).

. Dostavba Spicaku: Postupujeme od palatinalni stény,
pres dostavbu aproximalnich stén k dostavbé dentino-
vého jadra s mamelony a dentinovymi valy. Jako po-
sledni prichdzi na rfadu vestibularni plocha [18] (Obr.
20-23). Vysledny fotoprotokol dostaveb dokumentuje
Obr. 24.

del with wax-up using silicon impression material, the
impression is cut at the area of incisal edges. Its palatal
part is then positioned in a patient”s mouth as a form
during composite application [26] (Fig. 17).

. Preparing for restoration: First the colour is chosen

corresponding to composite material. Topical or local
anesthesia. Application of cofferdam and retraction fi-
bers. Depurification with profylactic tooth brush with
pumice and depurification paste without fluorides.
Removal of pigments and aprismatic enamel with san-
ding [27, 28, 29] (Fig. 18).

. Preparing for adhesive application: total etch (enamel

etching with 30s H,PO, 37%), intense rinsing of etched
surface with water for 30 seconds; drying with air flow
until enamel is chalky and matt without fluid move-
ment; application of adhesive on the whole etched sur-
face and polymeration according to the instructions of
the manufacturer (10 s at least) [30] (Fig. 19).

. Canine restoration: We start from palatal wall, appro-

ximal walls restoration and procede to restoration of
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Obr. 22 a, b. / Fig. 22 a, b.
Aplikace dentinového odstinu, modelace mamelont, aplikace efektl. Pro vétsi nazornost fotografii postup vyobrazen na sadrovém modelu. / Application of
dentin shade, modellation of mamelons, application of effects. Plaster model was used for more representative images of this step.

Obr. 23 a, b. / Fig. 23 a, b.

Aplikace sklovinné vrstvy, modelace $téteckem s modelacni tekutinou, polymerace s air-block gelem. Pro vétsi ndzornost fotografii postup vyobrazen na
sadrovém modelu. / Application of enamel layer, modellation with a brush with sculpting fluid, polymeration with air-block gel. Plaster model was used for
more representative images of this step.

Obr. 24 a, b. / Fig. 24 a, b.

Dokonc¢ovani dostaveb diamantovou finyrkou, opracovani gingivalniho okraje frézou se zlutym markerem, dokonéeni povrchu dostavby gumou a diamantem

impregnovanym kartdckem s lestici pastou. Pro vétsi ndzornost fotografii postup vyobrazen na sadrovém modelu. / Finishing of restorations with a diamond
finisher, dressing of gingival edge by miller with yellow marker, finishing of restoration surface with rubber and diamond using impregnated tooth brush with
polishing paste. Plaster model was used for more representative images of this step.
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Obr. 26. / Fig. 26.
Znovu fixované zadmky na dostavenych zubech / Brackets fixed again on
reshaped teeth.

8. Uprava povrchu, lesténi, artikulace dostaveb pro od-
stranéni okluznich interferenci, pouceni pacienta (hojeni
poranénych mekkych tkani, hygiena, recall) [31] (Obr. 24).

U ortodontisty je nasledné mozna opétna fixace orto-
dontickych zamkt a pokracovani ve fazi 1écby finishing
[32] (Obr. 26). Pred aplikaci ortodontického lepidla je nut-
né povrch dostaveb zbavit organickych a anorganickych
necistot pouzitim leptaciho gelu a silanizovat [33]. Zivot-
nost kompozita jako materialu estetickych rekonstrukci
ve fronté je zdokumentovana po dobu 1-5 let po dostav-
b€, spavné udrzované lege artis zhotovené kompozitni
dostavby vykazuji podle literatury miru selhani asi 4,1 %
rocné [34], predpokladana zivotnost dostaveb je ale indi-
vidualné delsi nez 5 let. Specialni rezimova opatieni pro

Obr. 25 a-d. / Fig. 25 a-d.

Fotodokumentace po oSetfeni zubli 13, 23; pohled zepfedu, okluzélné a detail
obou $picakl / Photodocumentation after the treatment of 13,23 - front
view, occlusal view and detail of both canines.

dentin core with mamelons and dentin ridges. Vestibu-
lar surface is the last one [18] (Fig. 20-23).

8. Surface adjustment, polishing, articulation of restora-
tions after elimination of occlusal interferences, pati-
ent instruction (healing of injured soft tissues, hygie-
ne, recall) [31] (Fig. 24).

An orthodontist may fix orthodontic brackets again and
continue the finishing phase [32] (Fig. 26). Prior to application
of orthodontic adhesive it is necessary to remove organic and
inorganic impurities from the surface with etching gel and
then silanize [33]. Life-span of composite as the material of
esthetic restorations is 1-5 years after the completed restora-
tion. Well maintained lege artis composite restorations show
failure rate about 4.1% a year [34]; nevertheless, individual

Recenzovany Gasopis Ceské ortodontické spolednosti



ORTODONCIE | ro¢nik 30 | &. 2/2021
ODBORNE PRACE / ORGINAL ARTICLES

127

pacienta s kompozitnimi dostavbami zahrnuji doporu-
¢eni vynechdani potravin s velkym mnozstvim tmavych
pigmentt, neukusovat nadmérné tvrda sousta, nepouzi-
vat zuby jako nastroj - nepridrzovat jimi tuzky a podobné.
Nezbytna je dlisledna hygiena a lesténi vyplni pii preven-
tivnich prohlidkach [24] (Obr. 27).

Zaver

Mezializace $picaki a lateralnich tsekd chrupu pfi
agenezi lazeralnich fezaku s konzervativni kamuflazi tva-
ru mezializovanych zubu je postup, ktery pfi spravném
provedeni poskytuje prokazatelné estetické, funkéni a
prediktabilni vysledky za cenu minimalni invazivity. Ces-
ta k témto vysledk@im zahrnuje velké mnozstvi technicky
naro¢nych krokt, které jsme se v tomto sdéleni specifiko-
vali a rozdélili do kompetenci ortodontisty a estetického
stomatologa. Cely postup se neobejde bez komunikace,
interdisciplinarni spoluprace, prace tymu asistentek a
specifického pristrojového a materialniho vybaveni. Sta-
bilita vysledku zavisi na kvalité provedeni (dodrzeni tech-
nologického postupu, artikulace), a dalsi spolupraci paci-
enta (hygiena, kontroly).

Autori nemaji komercni, vlastnické nebo financni zajmy na pro-
duktech nebo spolecnostech popsanych v tomto ¢lanku.

Obr. 27 a-c. / Fig. 27 a-c.

Pravy, fronalni a levy pohled na zuby s kompozitnimi dostavbami 4 roky po
sejmuti fixniho aparatu. / Right, front and left view of teeth with composite
restorations 4 years after removal of fixed appliance.

life-span of composite restoration may be well over 5 years.
Special regimen for a patient with composite restorations in-
cludes avoiding foods with a large amount of dark pigments,
avoiding too hard bites, not using teeth as an instrument -
e.g. to hold pencils. Thorough hygiene is a must as well as po-
lishing of fillings during routine checkups [24] (Fig. 27).

Conclusion

Mesialization of canines and lateral segments dentition
in case of missing lateral incisors, together with conserva-
tive reshaping of mesialized teeth is the procedure leading
to provable esthetic, functional and predictable results
with minimally invasive approach. However, the procedu-
re involves a number of technically demanding steps that
were specified in our work. The individual steps fall within
the competence of an orthodontist and an esthetic dentist.
Communication, interdisciplinary cooperation, assisting
staff support, special equipment and materials are nece-
ssary. Stability of results depends on the quality of perfor-
mance (adherence to technological proces, articulation)
and on the following cooperation of a patient (hygiene,
regular checkups).

Authors have no commercial, proprietary or financial interests in
products or companies mentioned in the article.
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Ze zahranicnich ¢asopisu

Vyzkum zalozeny na praxi - |éCba otevieného skusu u dospé-
lych: tspéch lécby

The National Dental Practice-Based research Network Adult
Anterior Oper Bite Study: treatment success

Todoki LS, Finkleman SA, Funkhouser E, Greenlee GM, Choi
KW, Hsiu-Ching Ko, at al.

Amer. J. Orthodont. dentofacial Orthop. 2020,158:¢137-e150

Frontalné otevieny skus je i nadale pro ortodontisty
vyzvou jednak vylécit, ale také dosahnout dlouhodobé re-
tence. Mezi doktory neexistuje shoda na nejuspesnéjsim
zpusobu 1é¢by. Autori studie porovnavaji 4 zptisoby 1éCby
otevieného skusu a jejich uspésnost, celkovou uspésnost
terapie otevieného skusu u dosp€lé americké populace
a vlivy, které 1é¢bu mohou ovlivnit.

Autofi vybrali pacienty s otevienym skusem léc¢enych na
raznych pracovistim po celych Spojenych statech Americ-
kych. Celkové se do studie zapojilo 254 pacient(1 z 84 praxi.

Lécba byla rozdélena do 4 hlavnich skupin: féliové apa-
raty (29 pacientt), fixni aparaty (152 pacientt), 1écba kom-
binovana s pomoci mikroSroubt (20 pacientl) a kom-
binovana ortodonticko-chirurgicka lécba (53 pacientt).
49 pacientt ve studii podstoupilo extrakéni terapii, zbytek
byl 1éCen neextrakené.

Byly zaznamenany dentofacialni a demografické cha-
rakteristiky pacientt, charakteristiky oSetfujiciho 1éka-
fe a pracovisté a faktory tykajici se ortodontické 1éCby.
Uspésnost 16¢by byla uréovana dle dalkovych kefalomet-
rickych snimku a intraoralnich fotografii pacienti pred
1écbou a po 1écbé.

Vysledky nam ukazaly, Ze u 93% pacient po 1écbé byly
fezaky v prekusu, u 84% to byly vSechny fezaky. Zavéry
k 1écbé foliovymi aparaty a pomoci mikroSroubti byly
neprukazné z divodu malého vzorku pacientti. Co vSak
autori vysledovali byla vétsi Gispésnost kombinované or-
todonticko chirurgické 1éCby ve srovnani s 1écbou pouze
fixnimi aparaty. Uspésnost dale zavisela zejména na téch-
to faktorech pred terapii; thlu mandibularni linie men-
§im nebo rovno 30°, malému nebo zadnému stésnani
a dobé 1écby pod 30 mésicl.

Celkove je mozné Tici, ze terapie otevieného skusu je
velmi tspésna v celém USA, nezavisle na pracovisti.

MDDr. Veronika Gelnarova
Ortodontické oddéleni Stomatologické kliniky
déti a dospélych 2. LF UK a FN Motol

Stabilita okluze v ramci dlouhodobé retence: ¢asové zavislé
variace indexu American Board of Otrhodontics

Stability of occlusal outcome during long-term retention: the
time-dependent variation of the American Board of Orthodon-
tics index

Angst C, Eliades T, Papageorgiou SN
Eur. J. Orthodont. 2021,43(1): 1-7

Je obecné znamo, Ze k relapsu po ortodontické 1é¢hé
muze dojit i v pfipadech s dobrou funkéni okluzi. Etio-
logie relapsu neni plné pochopena a nelze ji predvidat
pomoci jednotlivého faktoru, ale zahrnuje rtizné faktory,
jako je napéti periodontalnich vlaken, maturace chrupu
ovlivnujici jeho $ifku, délku, perimetr, parafunkce a jiné.

Cilem této retrospektivni kohortové studie bylo posoudit
dlouhodobé okluzni zmeény po 8 letech od sejmuti fixnich apa-
ratti podle objektivniho Klasifikacniho systému ABO (Ameri-
can Board of Otrhodontics) a identifikovat rizikové faktory.

Do studie bylo zarazeno 50 pacientli (primérny vek pri
sejmuti: 14,3 let; prevaha divek) 1écenych pomoci fixnich
ortodontickych aparatt (25 s extrakci premolart a 25 bez
extrakei). Vysledna okluze byla hodnocena pomoci na-
stroje ABO a statisticky analyzovana na 5%.

Extrakeéni 1é¢ba vykazovala lepsi okluzi nez neextrake-
ni 1écba (34,2 vs. 40,9 bodu; P = 0,009). V retenci se ABO
skore zlepsilo o 74 bodu, u pacientli s horsim finishingem
doslo také ke zlepseni (P = 0,001). Rotace se zhorSily v 58%
pripadu a okluzni vztahy v 38% piipadt. Okluzni vztahy se
zlepsily vice u pripadq, které pri sejmuti splnily pozadav-
ky ABO oproti tém, které tyto pozadavky nesplnovaly (64%
oproti 28%; P = 0,02). Dale u pacientl s hor$im skére ABO
pfi sejmuti doslo Cast€ji k relapsu vyrovnani nebo rotaci.

Nakonec se podil pripadd vyhovujicich pozadavkiim
ABO pri sejmuti (28%) a retenci (54%) znacné zlepsil, pro-
toze polovina (47%) pfipadt, které nesplnily pozadavky
ABO pii sejmuti, jim v retenc¢ni fazi vyhovéla.

Zavérem lze tici, Ze dochazi ke znacnym dlouhodobym
okluznim zménam po sejmuti fixnich aparatu, které lze
vétSinou zlepsit pomoci settlingu. Extrakéni 1écba a lep-
§i finishing vyznamneé prispivaji k dosazeni lepsi okluze.
Stanoveni mezniho skére pro oznaceni 1écby jako exce-
lentni v prabéhu casu ukazalo znac¢nou nestabilitu.

MDDr. Sandra Hilbertova

Ortodontické oddéleni Stomatologické kliniky
déti a dospélych 2. LF UK a FN Motol
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Dvojité-extrakéni vs jedno-extrakéni interceptivni terapie pa-
latinalné ulozenych $pi¢aki: Randomizovana kontrolovana
studie

Double vs single primary tooth extraction in interceptive tre-
atment of palatally displaced canines: A randomized contro-
lled trial

Hadler-Olsen S, Sjogren A, Steinnes J, Dubland M, Bolstad NL,
Pirttiniemi P, et al

Angle Orthodont. 2020;90(6):751-7

Cilem studie bylo porovnat vliv extrakci doc¢asného
Spicaku a docasného prvniho molaru s extrakcemi pouze
docasného Spicaku v ramci terapie palatinaln€ ulozeného
stalého Spicaku.

Horni $picak je dllezitym zubem jak z estetickych, tak
funkcénich divodut. Ektopicka erupce a impakce nejsou
prilis casté (prevalence 1%-3%), ale pii pozdnim zachytu
mohou vyustit v problematické situace jako jsou napf.
malpozice a retence ektopického zubu, zevni kofenova re-
sorbce, posun sousedniho zubu, vznik cysty, bolestivost,
a dalsi komplikace. Jako jejich prevence je doporucena
interceptivni 1écba, jejiz vliv hodnotilo jiz n€kolik studii.
Nejcast€ji byva pfi terapii palatinalné ulozeného Spicaku
indikovana extrakce horniho doc¢asného Spicaku.

Tricet dva déti ve véku 9,5-13,5 let s 48 palatinaln€ ulozeny-
mi Spicaky byli nahodné zarazeni do skupiny dvojité extrakce
(DEG - double-extraction group) nebo do skupiny jedné ex-
trakce (SEG - single-extraction group). Vzhledem k nutnosti
léCby téchto pacienti nebyla z etickych dévoda do studie
zarazena nelécena kontrolni skupina. Klinicka a radiologicka
vysetieni byla provedena pfi zahajeni studie a dale v 6-mé-
si¢nich intervalech, dokud se Spicak neobjevil v dutiné tstni
nebo dokud nebyla zahdjena ortodonticka terapie. Podminky
zarazeni do studie: dentalni vék 9,5 a 10,5 let a pritomnost do-
¢asnych hornich Spi¢akt i prvnich molard, palatinalni uloze-
horniho $picdku v sektorech III a IV podle Lindauera et al.
nebo v sektoru II s thlem mezi dlouhou osou Spic¢aku a stred-
ni ¢arou obliCeje nejméné 25° na OPG. Vylouceni ze studie:
ageneze lateralnich fezaku, predchozi ortodonticka terapie,
onemocnéeni znemoznujici lokalni anestezii nebo extrakci,
kraniofacialni syndromy, rozstép rtu/patra, odontomy, cysty.

Sledovana Kkritéria byla: erupce horniho stalého Spica-
ku (ano/ne), erupce horniho stalého $pi¢aku do priznivé
pozice (ano/ne) a charakteristika pozice horniho stalého
$pic¢aku (angulace a sektor). Faktory ovliviiujici vyskyt pa-
latinalné uloZenych $pic¢akl byly analyzovany zplisobem
logistické regrese.

Ve skupiné DEG bylo pozorovano 64% (16/25) erupto-
vanych $pic¢aka vs 78% (18/23) ve skupiné SEG. Vyhovuji-
ci pozice eruptovaného Spicaku byla pozorovana v 64%
(16/25) DEG vs 57% (13/23) SEG. Signifikantni distalni
pohyb palatinalné uloZeného S$pic¢aku byl zaznamenan
v obou skupinach bez statisticky vyznamného rozdilu.
Dtlezitymi prediktory studie byl inicidlni sklon $picaku
a prostorové podminky v ¢ase TO.Tato studie neshledala
vyznamny rozdil mezi SEG a DEG skupinou.

Dvojita i jedina extrakce jsou rovnocennymi podpurny-
mi podminkami pro erupci palatinalné uloZzeného Spica-
ku do dutiny ustni a do vhodné pozice v zubnim oblouku.
Pocatecni Spicdkova angulace a prostorové podminky
mohou byt povazovany za prediktory uspéSnosti erupce
téchto Spicaku.

MDDr. Barbora Holikova
ortodontické oddéleni KZL, LFUP a FN Olomouc

Zlepsil se Invisalign? Kohortova studie Ucinnosti pohybu
zubil pomoci Invisalignu

Has Invisalign improved? A prospective follow-up study on the
efficacy of tooth movement with Invisalign

Haouili N, Kravitz N, Vaid N, Ferguson D, Makki L
Amer. J. Orthodont. dentofacial Orthop. 2020, 158(3): 420-5

Cilem tohoto vyzkumu bylo poskytnout aktualni in-
formace o presnosti pohybu zubti pomoci technologie In-
visalign (Align Technology, Santa Clara, Kalifornie).

Tato klinicka studie zahrnovala 38 pacientt 1écenych
pomoci Invisalign Full nebo Invisalign Teen. Ortodontic-
ka 1é¢ba byla planovana jednim ortodontistou, zkusenym
v 1é¢bé pomoci Invisalign-u (Tear-level Diamond Plus Pro-
vider - pozn.: vice nez 2500 dolécenych pripadu). Vsechny
zuby byly méreny na digitalnich modelech vytvorenych
z intraoralnich sken(. Predpovézené hodnoty byly stano-
veny superponovanim pocatec¢nich a kone¢nych modelt
ClinCheck-u a dosazené hodnoty byly stanoveny super-
pozici pocatecnich modelti ClinCheck-u a digitalnich
modelll ze skentl po oSetfeni. Byly studovany typy pohybt
zubti: mezio-distalni sklon korunky, buko-lingvalni sklon
korunky, extruze, intruze, mezio-distalni rotace.

Primérna presnost Invisalignu pro vSechny pohyby
zubll byla 50%. Nejvyssi celkové presnosti bylo dosaze-
no s buko-lingvalnim sklonem korunky (56%), zatimco
nejnizsi celkova presnost byla dosazena pri rotaci (46%).
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Presnost mezialni rotace dolniho prvniho molaru (28%),
distalni rotace horniho Spicaku (37%) a intruze dolnich re-
zak (35%) byly obzvlasté nizké.

V roce 2009 provedli Kravitz et al prvni klinickou stu-
dii zamérenou na Invisalign. Celkova primeérna presnost
Invisalign-u byla 41%.

Doslo tedy k vyraznému zlepseni celkové presnosti; sil-
né a slabé stranky pohybu zubt u Invisalign-u vsak zlista-
ly relativné stejné.

Autofi také poukazali na to, Ze ClinCheck je grafickym
znazornénim silovych systémut a konec¢na poloha zubu
na ClinCheck-u nemusi byt pozadovanou konecnou po-
lohou zubu.

MDDr. Krajc¢iova Monika
ortodontické oddéleni KZL, LFUP a FN Olomouc

Kratkodobé a dlouhodobé zmény kostnich struktur a mék-
kych tkani nosu po rychlé maxilarni expanzi: CBCT studie

Short-term and long-term effects of rapid maxillary expansion
on the nasal soft and hard tissue: A cone beam computed to-
mography study

Truong CT, Jeon HH, Sripinun P, Tierney A, Boucher NS
Angle Orthodont. 2021,91(1):46-53

Cilem této retrospektivni studie bylo zhodnotit pomo-
ci CBCT vliv rychlé maxilarni expanze (RME) na kostni a
mekkotkanové struktury nosu. Zabyvala se zménami, kte-
ré nastaly ihned po RME, a jejich dlouhodobou stabilitou.

Vyzkumny soubor obsahoval skupinu pacientd 1é-
¢enych metodou RME (TG) a kontrolni skupinu (CG).
U vSech bylo zhotoveno CBCT jako soucast pocate¢niho
vySetreni (T1), ddle u TG priblizné€ 66 dni po zahajeni tera-
pie a necelé tfi roky po RME. U CT bylo druhé CBCT zho-
toveno priumérné dva a ¢tvrt roku po vstupnim vysetieni.
Autofi definovali konkrétni body na kostnich strukturach
a mékkych tkanich, prostfednictvim kterych meérili zmeé-
ny nosu po RME. K tomu vyuZili program Dolphin Ima-
ging a ziskana data byla poté statisticky zpracovana.

U TG byl po RME prokazan narust mérenych vzdalenosti
mezi ur¢enymi body. Dlouhodobé stabilni ztistaly po tera-
pii pouze sifka baze nosnich kiidel a vySka apertura pirifor-
mis, ostatni vertikalni i transverzalni parametry se zménily
pravdépodobné vlivem vertikalniho rtstu a transverzalni-
ho skeletalniho relapsu. Co se tyce dlouhodobych zmén, u
CG byly prokazany vyznamné rozdily ve vSech mérfenych

parametrech krome §ifky apertura piriformis, coz odpovi-
dalo rastovym zménam. S vyjimkou vysky a Sifky apertura
piriformis, které byly ovlivnény rychlou maxilarni expanzi,
se nezjistily signifikantni rozdily mezi TG a CG ve zménach
meékkotkanovych a kostnich struktur nosu. Z toho vyplyva,
Ze po RME dochazi v pribéhu ¢asu k postupnému navratu
zvétSenych parametri mékkych tkani nosu k hodnotam
odpovidajicim primérnému rustu.

Tato studie ukazala, jak probiha rist nosu u pacientt
po RME v porovnani s nelécenymi jedinci. Mékkotkano-
vé zmény byly okamzité, nemeély vsak dlouhodobéjsi vliv
na anatomii nosu. Naopak efekt RME na kostni struktury
nosu a jejich Sifku je dlouhodobé stabilni, coZ potvrzuji i
jiné vyzkumy.

MDDr. Jaroslava Trojanova
Ortodontické oddéleni Stomatologické kliniky
déti a dospélych 2. LF UK a FN Motol

Hodnoceni zmén alveolarni kosti po retrakci fezaka v horni
cCelisti pomoci stabilnich skeletalnich struktur

Alveolar bone response to maxillary incisor retraction using
stable skeletal structures as a reference.

Eksriwong T, Thongudomporn U
Angle Orthod. 2021,91:30-35

Zhodnoceni zmén na alveolarni kosti ve vztahu k or-
todontickym silam je dtlezité pro stanoveni bezpecnosti
planované 1écby a pro zisk polécebné stability. Typicky
predpokladanym nalezem pfi ptsobeni ortodontickych
sil je vyvolani resorpce kosti v zoné tlaku a vznik apozi-
ce kosti v zoné tahu. Dfivéjsi studie v 60. letech minulého
stoleti udavaly velikosti prestavby alveolarni kosti v po-
meéru 1:1 k velikosti posunu zubu. Nékteré dnesni studie
hodnotici tuto reakci kosti po aplikaci ortodontickych
sil pouziva osu zubu jako referec¢ni linii. AvSak osa zubu
neni vhodna jako referencni linie pro hodnoceni kost-
nich zmén, protoze béhem zmény polohy zubu dochazi k
intenzivni prestavbé kostnich struktur. Proto je nutné po-
uzit stabilni skeletdlni struktury, které nejsou do tohoto
procesu zahrnuty, aby byl vysledek nezkresleny.

Do studie bylo vybrano 17 pacientek, kde byla napla-
novana retrakce fezakli o vice nez 2 mm v horni cCelisti.
Zmeény na alveolarnich vybézcich a polohach kofent fe-
zakl v horni Celisti byly odecitany z CBCT projekci, kte-
ré byly zhotoveny pred zahajenim retrakce a 3 meésice

Recenzovany ¢asopis Ceské ortodontické spolecnosti
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po jejim ukonceni. Lécba probihala pomoci fixnich or-
todontickych aparatii s Rothovou preskripci a velikosti
slotu 0.018” x 0,025” na fezacich. Retrakce byla provadéna
pomoci T klicky na oblouku 0.016” x 0.022” z titan-moly-
bdenové slitiny. Kazda klicka byla aktivovana o 1,5 mm za
meésic, dokud nebyla retrakce dokoncena.

Z vysledkl studie vyplynulo, Ze zmény na labidlni stra-
né alveolarni kosti byly statisticky signifikantni po retrakci
fezak( v horni Celisti a prestavba kosti byla v pomért 1:1 k
velikosti pohybu zubu. Tvar palatinalni ¢asti alveolarniho
vybézku zstal bez zmén, i kdyz doslo ke zmenseni vzda-
lenosti mezi kofenem zubu a palatinalni kortikalni kosti.

MDDr. Michal Simek
Ortodontické oddéleni Stomatologické kliniky
déti a dospélych 2. LF UK a FN Motol

Lécebny ucinek skeletalné kotvené protrakce maxily u ros-
toucich pacientl ve srovnani s kontrolni skupinou: systema-
ticka review s metaanalyzou

Treatment effect of bone-anchored maxillary protraction in
growing patients compared to controls: a systematic review
with meta-analysis

Cornelis MA, Tepedino M, de Vis Riis N, Niu X, Cattaneo PM
Eur. J. Orthodont. 2021; 51-68

Lécba pacientti s I11. skeletalni tfidou byla vzdy ofisSkem
pro kazdého ortodontistu.

Je mozné vyuzit nasledujici 1écebné postupy: v brzkém
véku modifikaci rastu, pozdéji po ristu ortodontickou
kamuflaz eventualné kombinovanou ortodonticko-chi-
rurgickou 1écbu.

Tradi¢nim zptisobem léCby v riistu je facialni maska. Léc-
ba timto zplisobem ovSem velice zavisi na spolupraci pacien-
ta a je nutné dobre nacasovat jeji zahajeni. Abychom dosahli
také skeletalniho uc¢inku, je nutné zacit v co nejrané€jsim
véku. V pozdé€jSim véku nam terapii ovliviiuje nepiiz nivy
smeér ristu, mensi rast maxily a vétsi vertikalni rist.

DalSim zptisobem terapie je facidlni maska v kombina-
ci s transverzalnim expandérem typu hyrax. To vSak vede
k castym nezadoucim ucinkém jako je rotace mandibuly
dozadu a dolt a posun zubtl v hornim oblouku dopredu.

Je velice té€zké urcit hranice, kdy je jeSté prospésné 1écit
vySe popsanymi metodami a kdy uZz se jedna o pripad do-
poruceny ke kombinovanému postupu. Je Sance, zZe zasah
v brzkém véku snizi naslednou potfebu operace nebo ale-

spon nebude operacni zasah tak velky.

V dnesni dobé vznikaji dalsi zptisoby terapie IILtfid,
takzvana skeletdlné kotvena protrakce maxily (bone-an-
chored maxillary protraction - BAMP). Existuji dva typy.
Jednat je to skeletalné kotvena facialni maska (bone-an-
chored facemask - BAFM), kdy pacient nosi elastické tahy
od skeletalniho kotveni na maxile k facidlni masce. Za-
druhé je to skeletalni kotveni na obou celistech v kombi-
naci s elastickymi tahy IIL.tfridy (bone-anchored Class III
elastics - BAC3E). Jako skeletalni kotveni se pouZzivaji mi-
niplaty, které jsou obecné velmi pozitivné prijimané jak
chirurgy, tak ortodontisty i pacienty. Tento zptisob 1é¢by
ma minimalni dentalni Gc¢inky, nema proto tolik neza-
doucich ucinkl jako tradi¢né pouzivané zpusoby.

Cilem danské studie bylo pomoci systematické review
¢lank® na téma maxilarni protrakce u rostoucich pacien-
t (BAMP) zjistit priikaznost vysledku této terapie ve srov-
nani s kontrolnimi skupinami.

Autofi prohledali databaze PubMed, Cochrane, Emba-
se, Scopus a Web-of-Science bez omezeni stari ¢lanku a
jinych restrikci. Do studie zahrnuli jak prospektivni tak
retrospektivni studie s nejméné tremi pacienty v souboru.
Databaze prohledavali dva autofi, tieti autor je poté zkon-
troloval. Bylo posouzeno riziko zkresleni vysledk, tedy
bias a provedena metaanalyza odhadli zmén pro uhel
ANB, vzdalenost WITS a uhel IMPA - sklon dolnich fezaka
k linii dolni Celisti u 1écenych pacienti BAMP metodou a
u kontrolni skupiny.

PlGivodné bylo nashromazdéno 449 ¢lanka, kritéria pro
zarazeni splnilo 28 z nich. Velikost souboru se pohybovala
od 3 do 52 pacientt. Pacienti byli promérovani riznymi
analyzami, coz zamezovalo pfesnému srovnani vysledkd.

Autofi potvrdili, ze Glhel ANB se zlepsil vice u skupiny
BAFM ve srovnani s tradi¢ni terapii oblicejovou maskou.
Vysledek byl statisticky, ale nikoliv klinicky vyznamny (0,2
stupné). Stejné tak nebyl signifikantni rozdil u hodnoty
WITS (méné nez 1 mm). Zda se, Ze Uhel dolnich fezaku a vys-
ka obliceje byla lépe kontrolovatelna u skupiny BAC3E nez
u BAFM.

Pro dalsi vysledky nebylo k dispozici dost zaznamu ke
srovnani.

Na zavér autori upozornuji, Ze tiroven dukazt dostup-
nych k podpore efektu maxilarni protrakce je nizka. Vy-
sledky meély vSeobecné spornou klinickou prikaznost.
Prozatim nemame k dispozici zadné studie dlouhodobé-
ho sledovani pacienti po 1écbé BAMP. Ty budou do bu-
doucna velmi potfebné k presnéjsim zaveram.

MDDr. Veronika Gelnarova
Ortodontické oddéleni Stomatologické kliniky
déti a dospélych 2. LF UK a FN Motol
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Datum, misto

Nazev

Informace

22.-25.9. 2021
Wiesbaden, Germany

23.-25. 9. 2021
Quebec, Canada

11.-13. 11. 2021
Florence, Italy

18.-19. 3. 2022
Genoa, ltaly

29. 4.-3. 5. 2022
Honolulu, Hawaii, USA

June 2022
Limassol, Cyprus

21.-24.9. 2022
Estrel Berlin, Germany

13.-15. 10. 2022
Florence, Italy

21.-25. 4. 2023
Chicago, lllinois, USA

June 2023
Oslo, Norway

3.-7.5.2024
New Orleans, USA

June 2024
Athens, Greece

25.-28. 4. 2025
Philadelphia, USA

June 2025
Krakow, Poland

8.-12. 10. 2025
Rio de Janeiro, Brazil

1.-4. 5. 2026
Orlando, Florida, USA

June 2026
Dublin, Ireland

June 2027
Austria

Annual Meeting of German Society
of Orthodontists

Congress of Canadian Association
of Orthodonctists

52nd International Congress
of Societa Italiana di Ortodonzia

Societa Italiana di Ortodoncia.
International Spring Meeting.

122nd Congress of the American

Association of Orthodontists

97th Congress of the European
Orthodontic Society

Annual Meeting of German Society
of Orthodontists

53rd Congress, Societa Italiana
di Ortodoncia

123rd Congress of the American
Association of Orthodontists
98th Congress of the European
Orthodontic Society

124th Congress of the American
Association of Orthodontists
99th Congress of the European
Orthodontic Society

125th Congress of the American

Association of Orthodontists

100th Congress of the European
Orthodontic Society

10th International Orthodontic Congress

126th Congress of the American
Association of Orthodontists

101st Congress of the European
Orthodontic Society

102nd Congress of the European
Orthodontic Society

Website: www.dgkfo.de

https://cao-aco.org/orthodontics/events/upcoming-events

Website: www.sido.it

Website: www.sido.it

American Association of Orthodontists,
401 North Lindbergh Boulevard, ST. LOUIS, MO, USA
Website: www.aaomembers.org

M.S.Events Now Ltd, Irenes street 158, P.O. Box 51651,
Limassol 3507, Cyprus
Website: www.e0s2022.com

Website: www.dgkfo.de

Website: www.sido.it

American Association of Orthodontists,
401 North Lindbergh Boulevard, ST. LOUIS, MO, USA
Website: www.aaomembers.org

Website: www.e0s2023.com
American Association of Orthodontists,
401 North Lindbergh Boulevard, ST. LOUIS, MO, USA

Website: www.aaomembers.org

Professor Demetrios Halazonetis
Website: www.e0s2024.eu

American Association of Orthodontists,
401 North Lindbergh Boulevard, ST. LOUIS, MO, USA
Website: www.aaomembers.org

Professor Piotr Fudalej

American Association of Orthodontists,
401 North Lindbergh Boulevard, ST. LOUIS, MO, USA
Website: www.aaomembers.org

Dr Finn Georghegan

Professor Adriano Crismani

(kurzivou vyznaceny kongresy, které maji jednaci jazyk jiny nezZ angl.)
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Prehled chystanych domacich akci

Datum, misto

Nazev

Informace

4.-5. 6. 2021
Zvolen

3.-4.9. 2021
Olomouc

10.-11. 9. 2021
Olomouc

18.-19. 6. 2021
Lednice

1.-2.10. 2021
Lednice

8.10. 2021
Praha

15.-16. 10. 2021
Praha

6.-8. 10. 2022
Ostrava

MUDr. Ivo Marek, Ph.D., MDDr. Michal Novosad
Interdisciplinarni spoluprace I: Ortodontisty
s dentoalveolarnim chirurgem a implantologem

MUDr. Marie Stefkova, CSc.
Palatinalni oblouk - teorie a praxe

MUDr. Marie Stefkové, CSc.
Role sestry pri jednotlivych etapach
ortodontické lécby

MUDr. Ivo Marek, Ph.D., MDDr. Michal Novosad
Interdisciplinarni spoluprace I: Ortodontisty
s dentoalveolarnim chirurgem a implantologem

MUDr. Ivo Marek, Ph.D., MDDr. Michal Novosad
Interdisciplinarni spoluprace I: Ortodontisty
s dentoalveolarnim chirurgem a implantologem

MUDr. Jifi Baumruk
Vyuziti skeletalniho kotveni pfi Iécbé II. tFid

MUDr. Ivo Marek, Ph.D., MDDr. Michal Novosad
Interdisciplinarni spoluprace I: Ortodontisty
s dentoalveolarnim chirurgem a implantologem

XXII. Kongres Ceské ortodontické spoleénosti

Altis Group spol. s.r.0., Zerotinova 901/12,

690 02 Breclav

tel.:/fax: 519 325 414, e-mail: ortho@altisgroup.cz
Zelend linka: 800 100 535

BELdental, s.r.0., Mojmirovcli 799/45, 709 00 Ostrava
tel.: 596 638 223, e-mail: obchod@beldental.cz,
www.beldental.cz

BELdental, s.r.o., Mojmirovcli 799/45, 709 00 Ostrava
tel.: 596 638 223, e-mail: obchod@beldental.cz,
www.beldental.cz

Altis Group spol. s.r.o., Zerotinova 901/12,

690 02 Breclav

tel.:/fax: 519 325 414, e-mail: ortho@altisgroup.cz
Zelend linka: 800 100 535

Altis Group spol. s.r.o., Zerotinova 901/12,

690 02 Breclav

tel.:/fax: 519 325 414, e-mail: ortho@altisgroup.cz
Zelend linka: 800 100 535

Altis Group spol. s.r.o., Zerotinova 901/12,

690 02 Breclav

tel.:/fax: 519 325 414, e-mail: ortho@altisgroup.cz
Zelend linka: 800 100 535

Altis Group spol. s.r.o., Zerotinova 901/12,

690 02 Breclav

tel.:/fax: 519 325 414, e-mail: ortho@altisgroup.cz
Zelend linka: 800 100 535

GUARANT International spol. s.r.o0., Jitka Puldova
tel.: +420 284 001 444
www.kongrescos.cz
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POZVAN KA na teoreticko-praktické kurzy

3.-4.9.2021
Palatinalni oblouk - teorie a praxe

Kurz je ur€en pro |ékafe ortodontisty, zubni techniky, dentalni asistentky.
prednasky a workshopu je prehledné sezndmeni se zakladnimi typy palatin
obloukt (TPA) Goshgarian, Bihelix, Quadhelix uréenych jak k posileni kotveni
ke zméné Sitky zubniho oblouku.

10. - 11. 9. 2021
Role sestry pfi jednotlivych etapach ortod

Teoreticko-prakticky dvoudenni kurz pro zdravotnicky personal.

Omezeny pocet Ucastnikid: 20 osob

Vice informaci o pravidelné poradanych $kolenich najdete na www.virtuossacademy.cz

) BELdental, s.r.o. .
BEL tel.: +420 774 727 160 - Kopfivové Jana / +420 596 638 223 - centréla V| rtu O SS

@: obchod@beldental.cz / koprivova@beldental.cz
www.beldental.cz / www.virtuossacademy.cz

ACADEMY

Lékarska fakulta Univerzity Palackého Olomouc
Kklinika zubniho lékarstvi
Palackého 12, 772 00 Olomouc, CZ

Dékan Lékarské fakulty Univerzity Palackého v Olomouci
a reditel Fakultni nemocnice Olomouc
vyhlasuji

vybérové rizeni
na obsazeni 1 Skoliciho mista na ortodontickém oddéleni
Kliniky zubniho lékatstvi pro pripravu ke specializac¢ni atestaci v oboru ortodoncie.

Pozadavky:
jeden rok praxe v zubnim lékarstvi

Skolici misto bude spojeno s tivazkem 0,5 na dobu uréitou po linii Fakultni nemocnice Olomouc. Termin
nastupu dle dohody.

Pisemné zadosti, dolozené doklady o dosazené kvalifikaci, zivotopisem a prehledem o prubéhu predchozi
odborné praxe a vypisem z rejstiiku trestd prijima Personalni tisek Fakultni nemocnice Olomouc,

Bc. Zylova Markéta, L. P. Pavlova 6, 779 00 Olomouc, e-mail: marketa.zylova@fnol.cz, nejpozdéji do 4 tydnt
po zvefejnéni ve Zdravotnickych novinach a v ¢asopise LKS Ceské stomatologické komory.

Prof. MUDr. Josef Zadrazil, CSc. Prof. MUDr. Roman Havlik, Ph.D.
dékan reditel
Lékarské fakulty UP v Olomouci Fakultni nemocnice Olomouc

Recenzovany ¢asopis Ceské ortodontické spolecnosti
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GESTENCO

»Inderdisciplinarni spolupréce I.:
Ortodontisty s dentoalveolarnim chirurgem a implantologem
MUDr. Ivo Marek Ph.D., MDDr. Michal Novosad / STOMMA Bfeclav /

U ERETT S 4.- 5.6.2021 Lednice na Morave, Hotel Spa Lednice
| TOTIES 18.-19.6. 2021 Lednice na Moravé, Hotel Spa Lednice
AT 1.-2.10. 2021 Lednice na Moravé, Hotel Spa Lednice
LRSS 15.- 16.10. 2021 Praha, Andel’s Hotel

4= Zména terminu neomecing o o SHEm SR

& T ~ : {_)-").l)l\'l HOY
,VyuZiti skeletalniho kotveni MASEL

pFi 16Ebé I1.tFid” -

MUDT. Jiff Baumruk <)

Misto konanf: Praha, Angel’s Hotel Prague

JEILXRES

VYBEROVE RIiZENi NA SKOLICi MiSTA V ORTODONCII na LF MU A FNUSA V BRNE

Dékan LF MU a feditel FN u sv. Anny v Brné vyhlasuji vybérové fizeni na obsazeni 1 Skoliciho mista na Ortodontickém
oddéleni Stomatologické kliniky LF MU a FN u sv. Anny v Brné pro pfipravu ke specializacni atestaci
v oboru ortodoncie.

POZADAVKY:
minimalné 1 rok praxe v zubnim lékarstvi
+ zdravotni zpUsobilost a bezthonnost dle zakona ¢. 95/2004Sb. v platném znéni
Skolici misto bude spojeno s tvazkem pro Fakultni nemocnici u sv. Anny v Brné v rozsahu 0,5 na dobu urgitou.
Termin nastupu 1. 2. 2022.

KONTAKT PRO ZASILANI ZADOSTI

Pisemné zadosti s fotokopiemi doklad( o dosazené kvalifikaci, profesnim Zivotopisem vcetné prehledu o pribéhu
predchozi odborné praxe a vypisem z rejstfiku trestd prijima sekretariat Stomatologické kliniky, FN u sv. Anny v Brné,
Pekarska 53, 656 91 Brno, popt. tyto doklady mlzete zaslat na e-mail sekr.stk@fnusa.cz . Zadosti zasilejte co nejdFive,
nejpozdéji do 3 tydni od zverejnéni inzerdtu v casopisu Ortodoncie.

INFORMACE PRO UCHAZECE

FNUSA, ICO 00159816, Pekarska 53, 656 91 Brno, timto informuje uchazece, ze poskytnuté osobni Udaje budou
zpracovany na zakladé zakonného podkladu pouze za Gic¢elem opatreni souvisejicich s realizaci vypsaného vybérového
fizeni, nejdéle vSak 6 mésicli od ukonceni platnosti inzerce. Po uplynuti této lhity budou shromazdéné osobni Gdaje
skartovany. Uchaze¢ ma prévo na opravu, vymaz a omezeni zpracovani osobnich tdaju.

LF MU a FN u sv. Anny v Brné
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Placeni ¢lenskych prispévki 2021

Soucasti ¢lenstvi v COS je zasilani ¢asopisu Ortodoncie.

Rozhodnym datem pro stanoveni ¢lenstvi je 31. 1. 2021.

Clenské prispévky uhrad'te az po obdrzeni vyzvy k ihradé, bude zaslana véem ¢lentim COS v prvnich mésicich

roku, neplatte je pred touto vyzvou.

Standardni ¢lenstvi: 2 500,- K¢

ortodontisté v privatnich praxich OSVC i zaméstnanci, ortodontisté pracujici na klinickych pracovistich*

Slevové clenstvi: 1 000,- K¢

1ékafi ve specializa¢ni pripravé v CR, 1ékarky/lékati na MD, zubni technici, PZL, sludenti LF a ostatni

Cestni ¢lenové a diichodci nad 70 let véku: 0,- Ké

* ]ékaftim s ivazkem 0,5 a vy$$im na klinickém vyukovém pracovisti v Ceské republice (doloZi potvrzenim z pracovisté) bude po

predlozeni zadosti ¢lensky poplatek proplacen v plné vysi formou grantu COS na tcet, ze kterého byla platba odeslana. K predloze-

ni zadosti (a potvrzeni zaméstnavatele a dokladu o zaplaceni prispévku) vyuzijte formular na webovych strankach.

Casopis pro neéleny COS, ¢astka za 1 éislo/1 vytisk je stanovena na 300,- Ké.

webové stranky c¢asopisu

e-mailové adresy redakce ¢asopisu Ortodoncie

informace pro autory prispévkil do ¢asopisu Ortodoncie

Inzertni informace

Casopis je vydavan 4x rocné, format 215 x 285 mm, plnobarevny. ; ;
Cena vytisku: 300,- K¢ (12,- EUR), Casopis je bezplatné zasilan ¢lenim Ceské ortodontické spolecnosti (CR, SR, Polsko).

Bankovni spojeni: Komeréni banka a.s., €. U.: 32932-021/0100, konstantni symbol: 0558.

Ceny inzerce:

1 cm? plochy 25,- K&

1 strana (215 x 285 mm) 12 000,- Ké
Y, strany (215 x 142,5 mm) 7 000,- K&
4. strana obdalky + 50 % ceny

2. a 3. strana obalky

+30 % ceny

strana 1 a 2 ¢asopisu

+20 % ceny

Inzerce v kazdém Cisle rocniku (4x ro¢né)

-2 000,- KE/1 strana

Inzerce na webovych strankach (celd strana)

+3000,- K&/1 strana

Inzerce na webovych strankach (% strany)

+1 500,- KE/% strany

Vlozeni reklamniho letdku

5000,-Ke

Vlozeni reklamni publikace (do 4 stran)

12 000,- Ké

Ceny jsou uvedeny bez DPH. Zhotoveni reklamy je Gc¢tovano samostatné.
U inzeratd nutno dodat podklady se 3 mm spaddvkou na véechny strany.

ORTODONCIE

recenzovany neimpaktovany éasopis COS
vydavatel: Ceska ortodonticka spolenost
vedouci redaktor: Doc. MUDr. Milo$ Spidlen, Ph.D.

Klinika zubniho Iékafstvi LF UP
Palackého 12, 772 00 Olomouc
T.: +420 585 418 151, M: +420 602 752 189

predseda €OS: MUDr. Eva Sramkové
Slavojova 22, 128 00 Praha 2

e-maily:
redakce@ortodonciejournal.cz
office@ortodonciejournal.cz

www.ortodonciejournal.cz
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