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Souhrn

Cil: Cilem prace je zhodnotit kvalitu vysledné okluze na sadrovych modelech a paralelitu kofenti na OPG snim-
cich, pacientt léCenych Iékafi ve specializatni pfipravé a lékali ze soukromych praxi, pomoci objective grading
system (OGS).

Material a metodika: Soubor Cinil celkové 160 sadrovych modell a OPG snimk( pacients IéCenych plnym
hornim a dolnim fixnim aparatem. Prvni skupinu tvorilo 80 atestacnich pacientl Iékaiti ve specializacni pripravé
Kliniky zubniho Iékarstvi v Olomouci. Druhou skupinu tvofilo 80 pacient( Iékail ze soukromych ortodontickych
praxi.

Vysledky: Nejcastéjsi odchylka v postaveni zubl v horni i dolini &elisti je nepravidelnost mezi lateralnim reza-
kem a $pi¢akem na pravé i levé strané v obou skupinach. Nej¢astéji se vyskytuje odchylka v bukolingvalnim sklonu
u druhych molard. Nejcastéjsi nepravidelnostiv incizalnim schidku jsou v oblasti hornich fezakd. Nejvétsi nepra-
videlnost v Angleové tiidé miZeme najit u druhych levych premolard. Nejcastéjsi odchylka v interproximalnich
kontaktech se vyskytuje mezi prvnimi a druhymi molary. Nejcastéji odchylka ve sklonu koren( je u lateralnich re-
zaku v horni Celisti.

Zaver: Na zakladé namérenych hodnot se nejcastéji nachazi odchylky u prvnich a druhych molard. Signifi-

kantni zavislost celkového OGS skdre byla zjisténa u hloubky skusu a incizalniho schidku (Ortodoncie 2020, 29,
¢ 1,8.17-27).

Abstract

Aim: Evaluation of the quality of final occlusion in dental casts and parallelism of roots in OPGs of patients trea-
ted by postgraduate students and private orthodontists using objective grading system (OGS).

Material and methods: The sample included 160 dental casts and OPGs of patients treated with full upper
and lower fixed appliance. The first group consisted of 80 patients treated by postgraduate students of the Insti-
tute of Dentistry and Oral Sciences in Olomouc. The second group consisted of 80 patients treated by private
orthodontists.

Results: The most common final anomaly is irregularity between lateral incisor and canine on both right and
left side in both groups. The most common anomaly is in buccolingual inclination of second molars. The most
frequent irregularities of overjet are found in the area of upper incisors. The greatest irregularity in Angle Class
is found in second left premolars. The most frequent irregularity in interproximal contacts is found between first
and second molars. The most common anomaly in root inclination is found in upper lateral incisors.
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Conclusion: The values suggest that the most frequent irregularities are found in first and second molars.
A significant dependence of the overall OGS score was found for overbite and overjet (Ortodoncie 2020, 29, No. 1,

p. 17-27).

Klicova slova: American Board of Orthodontics, Finishing, Objective grading system
Key words: American Board of Orthodontics, finishing, objective grading system

Uvod

Je v povaze lidi, ortodontist(i nevyjimaje, hodnotit
své okoli a utvaret tak pomyslnou stupnici vykonnosti
akvality. Z tohoto dtivodu vzniklo hned nékolik hodno-
ticich systéma vysledk( ortodontické Iécby [2]. Cilem
prace je odhalit nejCastéjsi odchylky, abychom veédéli,
na co se pri [éCbé zamérit.

Material a metodika

Soubor ¢inil celkové 160 sadrovych modell pa-
cientd [é¢enych plnym hornim a dolnim fixnim apara-
tem. Prvni skupinu tvorily sadrové modely atestacnich
pacientl |ékarl v predatestaéni pripravé na ortodon-
tickém oddéleni Kliniky zubniho Iékafstvi v Olomouci.
Prvni skupina obsahovala 80 sadrovych modelt (sku-
pina lékafll v predatestacni pfipravé). Druhou skupinu
tvorily sadrové modely Iékaf(l ze soukromych ortodon-
tickych praxi. Druha skupina obsahovala také 80 pa-
cientl (skupina specialistl). Atestaéni modely byly zis-
kany od 9 Iékar( v predatestacni pfiprave, ktefi na Kili-
nice zubniho Iékafstvi v Olomouci studovali v letech
2004-2017. Modely ze soukromych praxi byly ziskany
od 4 |ékar, jejichz modely byly pouzity ve skupiné po-
stgraduant( a jsou zaroven byvali postgraduanti Kili-
niky zubniho Iékafstvi v Olomouci, studovali zde v le-
tech 2004-2013.

Do souboru byli zahrnuti pacienti Ié€eni pinym hor-
nim i dolnim fixnim aparatem, u kterych byl po Iécbé
staly chrup vcéetné druhych molar(l. Z dokumentace
bylo zjisfovano: pohlavi, datum narozeni, datum zaha-
jeni a ukoncCeni léCby fixnim aparatem, extrakce, vy-
chozi Angleovy tfidy v molarech a Spi¢acich, informace
o predeslé lé¢be - zda byla |éCba dvojfazova &i jedno-
fazova, Citelny OPG snimek a neposkozené sadroveé
modely, zahrnujici 2. molary. Do souboru nebyli za-
hrnuti pacienti s nedostate¢nou dokumentaci, dento-
facialnimi deformitami, rozstépy a kombinovanou
ortodonticko-chirurgickou Ié€bou.

Z celku 160 pacientl bylo 63 muzl a 97 Zen. Prvni
skupinu (modely Iékafd v predatestacni pripravé) tvo-
filo 25 muzl a 55 zen. Druhou skupinu (modely specia-
list) tvofilo 38 muzl a 42 Zen. Primérny vék pred lé¢-
bou u skupiny lékatl v predatestacni pripravée byl 15,4
let (+6,5 let) a po |écbé 17,3 let (£6,5 let). Primérny vék
pred [éEbou u skupiny specialistli byl 16,7 let (+8,2 let)
apolécbé 19,3 let (+8,0 let). Primérna doba [éCby u 1é-
kar( v predatestacni pripravé byla 1,89 let (0,46 let),
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Introduction

It is a part of the human nature (and orthodontists
are no exception) to evaluate one’s environment and
thus create imaginary scale of performance and qua-
lity. Therefore, several systems of evaluation of ortho-
dontic treatment results have been produced [2]. The
aim of our study is to determine the most common
anomalies in order to know where to focus during the
treatment, as well as to suggest a “manual“ how to
achieve better results.

Material and method

The sample included 160 dental casts of patients
treated with full upper and lower fixed appliance. The
first group included dental casts of patients treated
by postgraduate students of the Department of Ortho-
dontics, the Institute of Dentistry and Oral Sciences in
Olomouc. The first group consisted of 80 dental casts
(postgraduate students group). The second group in-
cluded dental casts of patients treated by private
orthodontists. The second group consisted of 80 pa-
tients, too (specialists’ group). Postgraduate dental
casts came from 9 postgraduate students attending
the Institute of Dentistry and Oral Sciences in Olomouc
between the years 2004 and 2017. Expert group dental
casts came from 4 private orthodontists whose casts
were used in the postgraduate group and who were
postgraduate students of the Institute between the
years 2004 and 2013.

The sample included patients treated with full upper
and lower fixed appliance who had permanent dentition
(including second molars) during their therapy. We used
records to identify the following: sex, date of birth, date
of the beginning and completion of the treatment with fi-
xed appliance, extractions, initial Angle Class in molars
and canines, information on preceding treatment - whe-
ther it was one- or two-phase, legible OPG, and intact
dental casts including second molars. Patients with insuf-
ficient documentation, dentofacial deformities, clefts, and
complex orthodontic-surgical therapy were excluded.

There were 63 males and 97 females in the sample. The
first group (postgraduate students’ casts) consisted of 25
males and 55 females. The second group (specialists’ casts)
consisted of 38 males and 42 females. The mean age prior to
treatment was 15.4 years (6.5 years) and after the treatment
17.3 years (+6.5 years) in the first group. The mean age prior
to treatment was 16.7 years (+8.2 years) and after the treat-
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u specialistl pak 2,64 let (1,11 let). U skupiny lékart
v predatestacni pripravé bylo 43 piipadl neextraké-
nich a 37 extrakénich, u skupiny specialistli pak 28 ne-
extrakénich a 52 extrakénich pripadd.

Méreni probihala pomoci kalibracniho setu Ameri-
can Board of Orthodontics. Tento set obsahuje: sad-
rové modely a OPG snimky tfi vyléEenych pacient( -
jakozto navod k samotnému méreni, kritéria hodno-
ceni, formulate k zaznamenavani udélenych bodU
a ABO mérku k hodnoceni. Vyslednému méreni pred-
chazela nékolikamésicni priprava, zhlédnuti mnoha in-
struktaznich videi a mnohé probatorni méreni.

Samotné méreni provadél jeden |ékar, dvakrat v roz-
mezi ¢trnacti dni. Méfeni bylo provedeno na sadrovych
modelech s plné profezanymi druhymi molary a na Ci-
telném OPG snimku. K méfeni byla pouzita ABO
mérka, zaznamovy arch a tuzka. Princip objective gra-
ding systemu je udélovani trestnych bodl za urcité
znaky. Dle objective grading systému je méfeno 8 hod-
not: postaveni zubl a rotace, marginalni listy, buko-
lingvalni sklon, incizalni schiidek, okluzalni kontakty,
okluzalni vztah - Angleova tfida, interproximalni kon-
takty, sklon korfent (Tab. 1) [8, 9]. Prvnich sedm méreni
je provadéno na sadrovych modelech, osmé méreni na
OPG snimku. Namérené hodnoty byly zapsany do pfi-
slusnych papirovych formulard. Po ukonéeni méreni
byly nasledné pfepsany do tabulek v programu Excel.

Statisticka analyza

Pro srovnani €etnosti hodnot mezi skupinami jsme
vyuzili statisticky chi-kvadrat test. Pro porovnani sku-
pin jsme vyuzili t-test. Ke zhodnoceni stalosti 1. a 2.

ment 19.3 years (+8.0 years) in the second group. The treat-
ment took an average of 1.89 years (+0.46 years) in the first
group and 2.64 years (+1.11 years) in the second group.
There were 43 non-extraction and 37 extraction patients in
the first group, 28 non-extraction and 52 extraction patients
in the second one.

The measurements were done with the calibration
set of the American Board of Orthodontics. The tool
kit consists of: dental casts and OPGs of three treated
patients - serving as a manual to measurement, as-
sessment criteria, forms to record points and ABO
gauge for evaluation. Prior to measurement there were
several months of training, watching a number of in-
struction videos and a lot of probative measurements.

The measurement was performed by one dentist twice
within the interval of 14 days. The measurement was
done in dental casts with fully erupted second molars
and in alegible OPG. ABO gauge, record chart and a pen-
cil were used. The objective grading system principleis to
award penalty points for certain signs. Eight parameters
are measured: teeth position and rotation, marginal rid-
ges, buccolingual inclination, overjet, occlusal contacts,
occlusal relationship - Angle Class, interproximal con-
tacts, roots inclination (Table 1) [8, 9]. The first seven pa-
rameters are taken in dental casts, the eighth one in OPG.
The values obtained were recorded in relevant forms and
then they were transferred into Excel charts.

Statistical analysis

To compare frequency of values between the
groups the statistical chi-square test was used. To
compare the groups, the t-test was used. To assess

Tab. 1. Objective grading skore - podminky ptidélovani trestnych bodu

Tab. 1. Objective grading skore - penalty points distribution

Trestné | Postaveni Marginalni | Bukolingvalni | Incizalni Okluzélni | Angleova Interproximalni | Sklon
body zubi/rotace listy sklon schiidek/ | kontakty | tiida Angle | kontakty kofenii
Penalty | Position of Marginal Buccolingual | Prekus Occlusal | class Interproximal Root
points | teeth/rotation | ridges inclination lateralnich | contacts contacts inclination
zubli
Overjet,
overjet
of lateral
teeth |
0 Do 0,5 mm Do 0,5mm | Do1mm Kontakt Kontakt Dol mm Do 0,5 mm Paralelni
Upto0.5mm | Upto0.5 Upto 1 mm Contact Contact | Uptol Up to 0.5 mm Parallel
mm mm
1 0,5-1 mm 0,51 mm | 1-2 mm Dol mm Dolmm | 1-2mm 0,5-1 mm Sklonén
0.5-1 mm 0.5-1 mm Upto1l Upto1l 0.5-1 mm Inclined
mm mm
2 Nad 1 mm Nad1mm | Nad 2 mm Nad1mm | Nad1 | Nad2mm | Nad 1 mm Kontakt
Over 1 mm Over 1 Over 2 mm Over 1 mm Over 2 mm zubu
mm mm Over 1 Tooth
mm contact
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meéreni jsme vyuzili Kappa statistiku. Regresni analyza
byla vyuzita ke zhodnoceni zavislosti vysledného ob-
jective grading skore na hloubce skusu, incizalnim
schldku, pohlavi, dobé 1é¢by, typu IéCby, extrakcich,
Angleové tfidé v molarech a na skupiné Iékar{.

Vysledky
Postaveni zubU/rotace

Nejcastéjsi odchylka v postaveni zubl v horni Celisti
(Obr. 1) je nepravidelnost mezi lateralnim fezakem
aSpicakem na pravéilevé strang, jak ve skupiné lékart
v predatestacni pfiprave, tak ve skupiné specialistU.
Naopak nepozorujeme zadné odchylky v postaveni
zub{ v horni elisti v lateralnich Usecich obou skupin.
NejCastéji se rotace v horni Celisti vyskytuji u prvnich

a druhych molarQ. U skupiny lékaidl v predatestacni

pripravé: rotace zubu 17 (37,5 %), rotace zubu 27
(81,25 %), rotace zubu 16 (25 %) a rotace zubu 26
(80 %). U skupiny specialistl: rotace zubu 17
(21,25 %), rotace zubu 27 (17,5 %), rotace zubu 16

(30 %) arotace zubu 26 (18,75 %). Nejméné se s rotaci

setkame u skupiny specialistli u prvnich a druhych pre-
molar( a na levé strané u molarQ. Nejcastéjsi nepravi-
delnosti v postaveni zubl dolni ¢elisti jsou mezi lateral-
nim fezakem a Spi¢akem oboustranné v obou skupi-
nach. U skupiny Iékar( v predatestacni pfipravé mezi
zuby 32/33 v 37,5 %, u specialistt v 11,25 %. U sku-
piny lékard v predatestacni pripravé mezi zuby 42/43
v 41,25 %, u specialistl pak v 16,25 %. Z&dné nepra-
videlnosti naopak pozorujeme v lateralnich usecich
obou skupin. Nejcastéji se rotace v dolini Celisti vysky-
tuji u prvnich a druhych molarQ, u lékard v predate-
stacni pfipraveé i specialistll. U skupiny Iékafi v pred-
atestacni pripravé pak nejvice u zubu 47 (41,25 %)
a zubu 36 (40 %). U specialistdl nejvice u zubu 46
(25 %) a zubu 36 (22,5 %). U premolard obou skupin
jsou odchylky takrka nezfetelné.

Alignments in upper jaw
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stability of first and second measurements the Kappa
statistics was used. Regressive analysis was applied
to assess the dependence of the resulting objective
grading score on overbite, overjet, sex, treatment
length, type of treatment, extractions, Angle Class in
molars, and on the group.

Results

Teeth position/rotation

The most common deviation in the upper teeth po-
sition (Fig. 1) is the irregularity between lateral incisor
and canine on right and left side in both groups. On
the contrary, we did not find any deviations in upper
teeth position in the lateral segments in both groups.
Maxillary rotations are most frequently observed in first
and second molars. The first group: tooth 17 rotations
(87.5%), tooth 27 rotation (31.25%), tooth 16 rotation
(25%), and tooth 26 rotation (30%). The second group:
tooth 17 rotations (21.25%), tooth 27 rotation (17.5%),
tooth 16 rotation (80%), and tooth 26 rotation
(18.75%). Rotation is least demonstrated in first and
second premolars, and in molars on the left side (the
second group). In both groups the most frequent irre-
gularities in the lower teeth position are between lateral
incisor and canine on both sides. Between teeth 32/33
in 37.5% in the first group, in 11.25% in the second
group; between 42/43 in 41.25% in the first group,
and in 16.25% in the second group. No anomalies
are observed in lateral segments in both groups. Rota-
tions in the mandible are most frequent in first and se-
cond molars in both groups: in the first group mostly in
tooth 47 (41.25%) and 36 (40%), in the second group
mostly in tooth 46 (25%) and 36 (22.5%). Deviations
in the area of premolars are almost negligible in both
groups.

Marginal ridges
More than a half of irregularities in the maxillary mar-
ginalridges (Fig. 2) are found between first and second

Marginal ridges maxilla

100,00 I = . =

20,00

Percentage

14_15 15_16 16_17 24 25 25 26
Tooth

W% of grades: W0 W1 W2

Obr. 1. Postaveni zubl, procentudlni zastoupeni trestnych bodu
v horni Celisti. 1. sloupec - skupina lékafll v pfedatestacni ptiprave,
2. sloupec - skupina specialist(l. Cervené Sipky znazorfiuji nejéa-
st&jSi odchylky u daného méreni.

Fig. 1. Teeth position, proportion of penalty points in the maxilla. Co-
lumn 1 - postgraduate group, column 2 - specialists. Red arrows
mark the most frequent deviations in the given measurement.
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Obr. 2. Margindlni listy, procentudlni zastoupeni trestnych bod
v horni Celisti. 1. sloupec - skupina Iékaf(l v pfedatestaéni ptipraveé,
2. sloupec - skupina specialisti. Cervené Sipky znazorfiuji nejéa-
st&jsi odchylky u daného méreni.

Fig. 2. Marginal ridges, proportion of penalty points in the maxilla.
Column 1 - postgraduate group, column 2 - specialists. Red arrows
mark the most frequent deviations in the given measurement.
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Marginalni listy molar bilaterally in both groups - 16/17 in 55% and 26/

Ve vice nez poloviné pfipadt se nejcastéjsi nepravi-
delnosti v marginalnich listach v horni &elisti (Obr. 2)
vyskytujimezi prvnim a druhym molarem na pravéileve
strané u obou skupin. Mezi zuby 16/17 u 55 % a mezi
zuby 26/27 u 53,75 %. Na pravé strané mezi druhym
premolarem a prvnim molarem jsou nepravidelnosti
u poloviny méfeni, na levé strané jen u tfetiny. Dle vy-
sledkl se u Iékar(l v predatestacni pfipravé nejcastéji
v dolni Celisti vyskytuje odchylka mezi zuby 46/47
atov 53,75 %. U skupiny specialistl je odchylka mezi
prvnim a druhym pravym molarem také nejCastgjsi. Vy-
skytuje se v 50 %. Nepravidelnost marginalnich list je
podstatné mensi u prvnich premolard a prvniho molar
nez u druhych premolard.

Bukolingvalni sklon

Podle ziskanych vysledkt (Obr. 3) se takika zadna
odchylka v bukolingvalnim sklonu nevyskytuje
u prvnich a druhych premolard. Naopak u druhych mo-
larQ jak u Iékar( v predatestacni pripravé, tak u specia-
listl se vyskytuji hodnoty presahuijici 50 %. Nejcastéji
se vyskytuje odchylka v bukolingvalnim sklonu u dru-
hych molard v obou skupinach na pravé i levé strané.
Naopak nejméné je odchylka zaznamenana u druhych
premolarl, ato v hodnotach: Iékafi v predatestaéni pfi-
pravé v 30 % u zubu 35 av 33,75 % u zubu 45, specia-
listé: v 15,25 % u zubu 35 av 16,25 % u zubu 45.

Incizalni schiidek a prekus lateralnich zubt

NejCastéjSi nepravidelnosti jsou v oblasti hornich
fezakl v obou skupinach. Naopak nejmensi odchylku
zaznamenavaji prvni moldary u skupiny lékatl v pred-
atestacni pripraveé (oba 13,75 %) a také prvni levy pre-
molar v obou skupinach shodné v 12,5 %.

Okluzalni kontakty

NejcastéjSi odchylka v okluznich kontaktech v horni
Celisti je u zubu 15 (60 %) u lékail v predatestacni pri-
pravé, naopak nejméné vyskytujici odchylka je u zubu
17 (21,25 %). Dle vysledkl je nejc¢astéjsi odchylka
v dolni Celisti u skupiny specialistll u zubd 37 (45 %)
a 47 (40 %). Specialisté maji nejméné frekventované
odchylky u prvnich premolarl - u zubu 34 (8,75 %)
a44 (16,25 %).

Okluzalni vztah

Podle vysledkd (Obr. 4) je nejmensi nepravidelnost
u prvnich pravychilevych premolaru v obou skupinach
- do 10 %. Naopak nejvétsi nepravidelnost mizeme
najit u druhych levych premolard v obou skupinach -
v 50 % a vice.

www.orthodont-cz.cz e-mail: redakce@orthodont-cz.cz

27 in 53.75%. Irregularities between second premolar
and first molar are observed in one half of measure-
ments on the right, and in one third of measurements
on the left. In the first group the most frequent mandi-
bular deviation is found between teeth 46/47 (53.75%).
Inthe second group the deviation between first and se-
cond right molars is also most frequent (50%). Margi-
nal ridges deviations are significantly lower in first pre-
molar and first molar than in second premolars.

Buccolingual inclination

According to the data (Fig. 3) almost no deviation is
found in first and second premolars. On the contrary, in
case of second molars the values are over 50% in both
groups. The most frequent deviation is observed in se-
cond molars bilaterally in both groups. On the contrary,
the deviation is less frequent in second premolars: the
first group - 30% in tooth 35, and 33.75% in tooth 45;
the second group - 15.25% in tooth 35, and 16.25% in
tooth 45.

Overjet and overijet of lateral teeth

In both groups the deviations are mostly found in
the area of upper incisors. The least deviations are
found in first molars (the first group) - 13.75%, and in
first left premolar (both groups) - 12.5%.

Occlusal contacts

In the first group the most frequent irregularity in
maxillary occlusal contacts is found in tooth 15
(60%), the least frequent in tooth 17 (21.25%). In the
second group the most frequent deviation in mandibu-
lar occlusion is found in tooth 37 (45%) and 47 (40%).
The least frequent it is in tooth 34 (13.75%). In the se-
cond group the least frequent are deviations in first
premolars - in teeth 34 (8.75%) and 44 (16.25%).

Bucolingval inclination maxilla

III|~' 1
I

Tooth

Percentage

14_ 15, 16

m % of grades 10 W1 m2
Obr. 3. Bukolingvalini sklon, procentuélni zastoupeni trestnych bodd
v horni Gelisti. 1. sloupec - skupina lékar v predatestacni priprave, 2.
sloupec - skupina specialistdl. Cervené Sipky znazoriuji nejéast&jsi
odchylky u daného méreni.

Fig. 3. Buccolingual inclination, proportion of penalty points in the
maxilla. Column 1 - postgraduate group, column 2 - specialists.
Red arrows mark the most frequent deviations in the given measu-
rement.
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Occlusal relationship
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Obr. 4. Okluzalni vztah, procentudlni zastoupeni trestnych bodu
v horni Celisti. 1.sloupec - skupina lékafd v pfedatestacni ptiprave,
2. sloupec - skupina specialistd. Cervené Sipky znazoriuji nejca-
st&jSi odchylky u daného méreni.
Fig. 4. Occlusal relationship, proportion of penalty points in the ma-
xilla. Column 1 - postgraduate group, column 2 - specialists. . Red
arrows mark the most frequent deviations in the given measurement.
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Interproximalni kontakty

Nejcetnéjsi odchylka v horni Celisti je mezi prvnim
a druhym molarem na pravé i levé strané u obou sku-
pin. Naopak s nepravidelnosti se nesetkdme mezi
prvnim a druhym premolarem na pravé strané u obou
skupin, mezi prvnim a druhym premolarem na levé
strané u skupiny Iékar( v predatestacni pripravé a mezi
druhym premolarem a prvnim molarem na levé strané
u skupiny specialistl. V dolIni Celisti se s Zadnou od-
chylkou v interproximalnich kontaktech nesetkame
mezi prvnim a druhym premolarem na obou stranach
u skupiny lékaill v predatestacni ptipravé. Naopak nej-
vétsi Cetnost odchylky se nachazi mezi prvnim a dru-
hym molarem na obou stranach rovnéz u skupiny lé-
kar( v predatestacni pfipraveé.

Sklon korene

Nejcastéji se vyskytuje odchylka ve sklonu korent
u lateralnich fezakdl v horni ¢elisti (Obr. 5) v obou sku-
pinach. U lékar v predatestacni pfipravé u zubu 22 az
v 50 %. Naopak nejmensi odchylku v obou skupinach
vykazuji prvni a druhé molary. V dolni Celisti je nejCas-
t&ji sklonén koten zubu 42 a to v obou skupinach. Na-
opak bez odchylky jsou zuby 36, 37 a 47 ve skupiné
specialistU.

Regresni analyza

Pomoci regresni analyzy zjistujeme zavislost pro-
ménnych a celkového OGS skére. Signifikantni zavi-
slost (P < 0,005) je zjiSténa u hloubky skusu a incizal-
niho schldku.

Objective grading system - celkové skore:

Mezi celkovymi body dle Objective grading system
azkusenosti ortodontist( (1. skupina - Iékari v pfedate-
stacni pripravé, 2. skupina - specialisté) nebyla proka-
zana signifikantni zavislost. Rovnéz nebyla prokazana
zavislost na vychozi Angleové tfidé v molarech, typu

v s v

IéCby, délce 1éCby, pohlavi a extrakéni Ci neextrakeni
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Obr. 5. Sklon kofen(, procentuéini zastoupenitrestnych bodd v horni
Celisti. 1.sloupec - skupina lékarl v predatestacni pipraveé, 2. slou-
pec - skupina specialist(l. Cervené Sipky znazormiuji nejéastéjsi od-
chylky u daného méreni.

Fig. 5. Root inclination, proportion of penalty points in the maxilla.
Column 1 - postgraduate group, column 2 -specialists. . Red arrows
mark the most frequent deviations in the given measurement.

Angle Class

The least deviations are found in first premolars bi-
laterally in both groups - under 10%. On the contrary,
the most profound deviations are found in second left
premolars in both groups - 50% and more.

Interproximal contacts

The most frequent deviation in the maxilla is found
between first and second molar bilaterally in both
groups. However, the irregularity is not observed bet-
ween first and second premolar on the right side in
both groups, between first and second premolar in
the first group, and between second premolar and first
molar on the left in the second group. In the mandible
no deviation is found between first and second premo-
lar bilaterally in the second group. The highest number
of the anomaly is found between first and second mo-
lar bilaterally in the second group.

Root inclination

The deviation in the roots inclination is most frequently
observed in maxillary lateral incisors (Fig. 5) in both
groups (in the first group for tooth 22 is up to 50%). The
smallest deviation is found in first and second molars in
both groups. The root inclination in the mandible is typical
for tooth 42 in both groups. Teeth 36, 37 and 47 show no
deviation in the second group.

Regression analysis

Regression analysis expresses the dependence of va-
riables and the overall OGS score. A significant depen-
dence (p < 0.005) is determined for overbite and overijet.

Objective grading system - overall score
There was found no significant relationship between
the overall score of Objective grading system and the
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Tab. 2. Objective grading system - celkové skore
Tab. 2. Objective grading system - overall score

352

Primér Mean
S.D. 12,5
Minimum 14
Maximum 77
<= 27 bodi, points 31.3%

> 27 bodii, points 68.8 %
S.D. - Smérodatna odchylka, standard deviation

[éEbé. Minimalni naméfena hodnota OGS skére u lé-
karll v predatestacni pripravé byla 14 trestnych bod(
a nejvyssi ziskany pocet trestnych bodt bylo 77. Mini-
malni namérena hodnota OGS skére u skupiny specia-
listh byla 14 trestnych bodd, nejvyssi skére bylo 76
(Tab. 2).

Diskuse

Postaveni zubU a rotace

NejCastéjSi odchylkou v hornim i dolnim zubnim ob-
louku u postaveni zub{ je nepravidelnost mezi lateral-
nim fezakem a $pi¢akem v hornim i dolnim zubnim ob-
louku, a to v obou skupinach. To mdze byt zplsobeno
nespravné umisténym ortodontickym zamkem v poca-
te¢ni fazi ortodontické 1é€by &i nevyuzitim estetickych
ohybl v jejim zavéru. Dale pak mize byt zplisobeno
predsazovanim dolnich fezakl pred Spic¢ak z divodu
prevence recidivy stésnani ve frontalnim useku [1].
Rovnéz American Board of Orthodontics udava jako
nejCastéjsi chybu postaveni u lateralnich rfezakl [2].
PFi posuzovani rotaci v lateralnich Usecich jsme do-
spéli ke stejnym zavérdm jako American Board of
Orthodontics, ktera uvadi nepravidelnost v postaveni
mezi prvnim a druhym molarem jako velice Castou.
| ve studii Noskové (3) byla nepravidelnost postaveni
druhych molard v 50 % ziskanych trestnych bod(
aprvnich molar(i 23,4 %. Nechténé rotace molarl mo-
hou byt zplsobeny nespravnym nasazenim krouzkd
nebo nalepenim kanyl. Castou chybou hlavné uzagina-
jicich ortodontistl byva pfilisna derotace molar( v Ang-
leové I. tfidé.

Marginalni listy

Nejcastéji se v hornim zubnim oblouku setkame s ne-
pravidelnosti marginalnich list mezi prvnimi a druhymi
molary na pravéilevé strané, jak u lékai( v pfedatestacni
pripravé, tak u specialistl. V dolni zubnim oblouku je
nej¢etnéjSi odchylka mezi prvnim a druhym molarem
na pravé strang, opét v obou skupinach. American
Board of Orthodontics tyto vysledky také potvrzuje [2].
Ve studii Noskové se nepravidelnost marginalnich list
rovnéz vyskytovala nejvice mezi prvnimi a druhymi mo-
lary ato s 63,2 % udélenych trestnich bod( [3]. Nepravi-
delnost mezi molary mdze byt dana tim, Ze nedoslo k fi-
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orthodontists’ experience. No relationship between the
initial Angle Class in molars, type of treatment, length of
treatment, sex, and extraction or non-extraction treat-
ment was proved. Minimum OGS score value for the first
group was 14 penalty points, the maximum 77. Mini-
mum OGS score value for the second group was 14 pe-
nalty points, the maximum 76 (Table 2).

Discussion

Teeth position and rotation

The most frequent deviation of teeth position in the
upper and lower dental arch is the irregularity between
lateral incisor and canine in both dental arches in both
groups. This may be due to incorrect adjustment of
orthodontic bracket in the initial stage of treatment or
by non-use of esthetic bending during the final stage
of treatment. Another cause may be protrusion of lo-
wer incisors in front of canine in order to prevent rela-
pse of crowding in the anterior segment [1]. According
to the American Board of Orthodontics the most fre-
quent anomaly is found in the position of lateral inci-
sors [2]. When assessing rotations in lateral segments
we arrived at the same conclusions as the American
Board of Orthodontics, i.e. frequent irregularity in the
position between first and second molar. Noskova [3]
states 50% of penalty points for the irregularity in the
position of second molars and 23.4% in case of first
molars. Unwanted molar rotations may be the result
of incorrect adjustment of bands or tubes. A frequent
mistake observed especially in young orthodontist is
excessive derotation of molars in Angle Class .

Marginal ridges

In the upper dental arch, the most frequent irregula-
rity of marginal ridges is found between first and se-
cond molars bilaterally in both groups. In the lower
dental arch, the most frequent irregularity is between
first and second molar on the right in both groups.
The results are supported by those given by the Ame-
rican Board of Orthodontics [2]. Noskova [3] also re-
ports the most frequent irregularity between first and
second molars - 63.2% of penalty points. The irregula-
rity may be due to incorrect fixation of bands on se-
cond molars which leads to the condition when margi-
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xaci krouzk( na druhé molary a v dlsledku toho nedoslo
k vyrovnani margindlnich list v lateralnich usecich. Také
mohl byt krouZek nespravné nasazen vzhledem k pri-
béhu marginalnich list.

Bukolingvélni sklon

NejCastéjSi odchylka bukolingvalniho sklonu je
u druhych molard (pres 50 %). Tato odchylka je nej¢a-
stéjSi také podle American Board of Orthodontics a ve
studii Noskové tvoii 67,3 % [2, 3]. Tento vysledek
mUze byt zplsoben nepresnou fixaci krouzkd na druhé
molary. Proto doporuCujeme u fixace pouzit pravidlo
preneseni vertikalni vzdalenosti od linie marginalnich
list z prvniho molaru a peclivé zkontrolovat usazeni
horniho okraje krouzku paralelné s okluzni rovinou
(iako “kloboucek na hlavé®) [4]. Také to mUze byt dano
tim, Ze nedoslo k lepeni krouzk{ na druhé molary u pa-
cientll s posteriorotaci, tendenci k otvirani skusu
anebo kdyz k protezani druhych molaru doslo v pri-
béhu ortodonticke terapie.

Incizalni schiidek /Horizontalni prekus

Nejcastéjsi nepravidelnosti incizalniho schidku
jsou v oblasti hornich fezak{ v obou skupinach. Dle
American Board of Orthodontics se také nejCastéji vy-
skytuje pravé u rezakul [2]. Naopak nejmensi odchylku
zaznamenavaji prvni molary u Iékari v predatestacni
pripravé (oba 13,75 %) a také prvni levy premolar
v obou skupinach shodnév 12,5 %. Ve studii Noskové
je nejCasteji odchylka v horizontalnim prekusu u lateral-
nich fezak( (28,49 %) [3]. Pak nasleduji druhé molary
(24,73 %), coz se od naSich zjisténiliSi. Je to pravdépo-

odchylka horizontalniho prekusu u stfednich a lateral-
nich fezakd mize byt zplsobena neoptimalnim zplso-
bem kontroly, pfekorigovanim vysky skusu pfi Upravée
ortodontické anomalie, nedostateCnym odstranénim
hlubokého skusu, a tim nemoznosti upravit incizalni
schlidek. Dal$im divodem mUze byt nepomér zubni
masy v hornim a dolnim zubnim oblouku.

Okluzalni kontakty

Nepravidelnosti okluzalnich kontaktd maji rozdilné
vysledky u prvnich a druhych molard v horni Celisti
mezi skupinou lékafd v predatestacni piipravé a spe-
cialist(. Vysledky Iékar v pfedatestacni pripravé jsou
vyrazné lepsi nez specialistll. Mnohdy se u specialistt
tato nepravidelnost vyskytuje s dvojnasobnou Cet-
nosti. V dolni ¢elisti pak vysledkiim vévodi odchylka
u druhych molar u skupiny specialistl. Tyto hodnoty
pak mohou byt spojeny s tim, ze krouzky na druhé mo-
lary nejsou fixovany, nebo k erupci dochazelo v pri-
béhu lécby fixnim aparatem. Dle American Board of
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nal ridges are not aligned/levelled in lateral segments.
Bands may be incorrectly applied with regard to the
course of marginal ridges.

Buccolingual inclination

The most frequent deviation is observed in second
molars (over 50%). This agrees with the conclusion
of the American Board of Orthodontics and Noskova
(where the proportion is 67.3%) [2, 3]. The situation
may be due to inaccurate fixation of bands on second
molars. Therefore, we recommend to apply the princi-
ple of the transfer of vertical distance from the line of
marginal ridges from first molar, and carefully check
that the upper edge of band runs parallel to occlusal
plane (,,a little hat on a head") [4]. Another cause may
be missing bands on second molars in patients with
posteriorotation, tendency to open bite, or eruption
of second molars during orthodontic treatment.

Overijet

The most frequent irregularities are found in the area
of upper incisors in both groups. According the Ameri-
can Board of Orthodontics this is most frequently ob-
served in incisors [2]. The least deviation is reported
for first molars in the first group (both 13.75%) and
for first left molar in both groups (12.5%). Noskova gi-
ves the most frequent deviation of horizontal overjet in
lateral incisors (28.49%) [3], followed by second mo-
lars (24.73%) which is different from our findings. The
condition is probably due to more frequent fixation of
second molars. The deviation of horizontal overjet in
central and lateral incisors may be caused by subopti-
mal control, excessive correction of bite height during
solution of orthodontic anomaly, insufficient solution
of deep bite resulting in impossible adjustment of over-
jet. Another reason may be disproportion of teeth mass
in the upper and lower arch.

Occlusal contacts

There are different results for first and second maxil-
lary molars between the two groups. The first group gi-
ves significantly better results than the second one
(where the irregularity is almost twice as frequent). In
the mandible the most frequent deviation is observed
in second molars by the second group. This may be
due to non-existing fixation of bands on second mo-
lars or to eruption during the treatment with fixed ap-
pliance. The American Board of Orthodontics as well
as Noskova also report the highest frequency in se-
cond molars [2, 3].

Occlusal relationship of teeth
The most frequent deviation is in second premolars
which agrees with the study by Noskova [3]. The con-
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Orthodontics i studie Noskové je nejvetsi Cetnost takeé
u druhych molard [2, 3].

Okluzni vztah zubU

Nejcastéjsi odchylka je u druhych premolarl. Ke
stejnému vysledku dosla MUDr. Martina Noskova [3].
Tento vysledek bych dala do spojitosti s Castéjsitvaro-
vou a velikostni odchylkou pravé u druhych premolard.
U prvnich premolarl se s nepravidelnosti takika neset-
kame, coz mlze mit za nasledek nejen jejich tvarova
stalost, ale také jejich mensi pocet v hodnoceném
vzorku nasledkem extrakci.

Interproximalni kontakty zubU

Ve skupiné lékard v predatestacni pfipravé se se-
tkavame s vysokou ¢etnosti mezer mezi prvnimi a dru-
hymi molary, jak v horni Celisti (pfes 30 %), tak v dolni
Celisti (mezi 18,75 % az 26,25 %). Tento vysledek da-
vame do souvislosti s nasazenim krouzkl na prvni
i druhé molary. Tuto situaci Ize vyresit sejmutim
krouzk( v pribéhu Ié¢by a nalepenim molarovych ka-
nyl. Tyto zbytkové mezery nezpUlsobuiji esteticky pro-
blém a v prlibéhu spontanniho mezialniho posunu mo-
lar(i jsou vétsinou uzavieny. Cetnost odchylek tohoto
méreni je vSak minoritni, oproti ostatnim méfenim. To
souhlasii s vysledky studie Noskové [3].

Sklon korent

V horni Celisti se setkdvame predevsim se skloné-
nymi lateralnimi fezaky, a to v obou skupinach. Tyto
vysledky souhlasi s vysledky American Board of
Orthodontics [2]. Ve studii Noskové byl sklon koten(
rovnéz nejcastéji u lateralnich rezakd (44,83 %) [3].
Vétsi sklon lateralnich fezakl mize byt dan pfirozené
vétsSim sklonem mezi korunkou a korenem. KvUli po-
staveni lateralniho fezaku v esteticky exponované ob-
lasti se vzdy snazime dosahnout spravného postaveni
korunky. Vyjimkou je, pokud planujeme otevirani mista
pro implantat. V tom pripadé se snazime spravné po-
stavit kofen a pripadny sklon korunky upravit estetic-
kou dostavbou. Sklon kofene premolard mtize byt na-
sledkem nedokonalého bodily posunu u extrak&énich
ptipadd. V dolni Celisti jsou v obou skupinach rovno-
meérneé zastoupeny jednotlivé zuby s vyjimkou pravého
lateralniho fezaku, kde odchylka u skupiny specialistd
presahuje 20 %. Pro spravny sklon koten( je zapotiebi
zajistit preciznilepenifixniho aparatu a v pribéhu lé¢by
zhotovit OPG snimek pro samotnou kontrolu umisténi
ortodontickych zamka.

Vysledné OGS skoére

V literature je uvadéna zavislost vysledného skore
na zavaznosti vady na pocatku lécCby [5]. Podle nasi
studie vysledné skére bylo signifikantné zavislé na in-
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dition may be due to more frequent deviations of shape
and size in second premolars. Irregularities are virtually
non-existing in case of first premolars which may result
from their stable shape and also by their lower number
in the sample due to extractions.

Interproximal contacts of teeth

The first group gives a high number of gaps bet-
ween first and second molars in the maxilla (over
30%) as well as in the mandible (18.75 - 26.25%). This
is related to the adjustment of bands on both first and
second molars. The situation is possible to solve by the
bands removal and adjustment of molar tubes during
the treatment. The residual gaps do not represent an
esthetic problem and they are usually closed during
spontaneous mesial movement of molars. However,
the proportion of these deviations is minimum in com-
parison to other parameters measured. Our results
agree with those given by Noskova [3].

Root inclination

In the maxilla we observe mostly inclined lateral in-
cisors in both groups. This is in agreement with the re-
sults given by the American Board of Orthodontics [2].
Noskova also reports most frequent inclination in late-
ral incisors (44.83%) (3). The fact may be due to a natu-
rally more profound inclination between root and
crown. As lateral incisors are found in the area which
is important from the esthetic point of view, we always
try to achieve correct position of the crown with the
exception when we plan to open space for an implant.
In such a case we try to achieve the correct position of
the root and potential crown inclination is solved with
esthetic finishing. Premolar roots inclination may result
from imperfect bodily movement in extractions. Both
groups give the same numbers for individual teeth with
the exception of right lateral incisor - the deviation is
over 20% in the second group. To achieve correct root
inclination precise adjustment of fixed appliance is ne-
cessary as well as the control of the position of ortho-
dontic brackets with an OPG during the treatment.

Resulting OGS score

In the literature we can read that there exists depen-
dence of the resulting OGS score on the severity of the
anomaly at the beginning of treatment [5]. Our study
shows that the resulting OGS score was significantly
dependent on overjet and overbite at the beginning
ofthe treatment. No dependence was proved for Angle
Class at the beginning of treatment, length of treat-
ment or its type (extractions/without extractions). The
result depends not only on an orthodontist but also
on patient’s cooperation and response to therapy [5],
on an evaluator’s experience (inexperienced evalua-
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cizalnim schidku a hloubce skusu na zacatku lécby.
Zavislost na Angleove tfidé na zacatku IéCby, délce
IéCby nebo jejim typu (extrakéni/neextrakeni) nebyla
prokazana. Vysledek vSak nezavisijen od ortodontisty,
ale rovnéz od spoluprace pacienta a jeho odezvy nate-
rapii [5], ale i zkuSenosti hodnotitele. Nezkuseni hod-
notitelé majitendenci k pfisnéjSimu hodnoceni. Kokich
také upozorriuje na odliSnosti v hodnoceni dospélych
pacientl [6]. Vysledné skére OGS systému mezi lékari
v predatestacni pfipravé a specialisty nebylo stati-
sticky signifikantni. Mlzeme tedy fici, Zze vysledky
IéCby predstavované lékari v predatestacni pripravé
u atestacni zkousky jsou shodné s vysledky ortodon-
tické 1éCby v soukromé praxi. Zavislost vysledku orto-
dontické lé¢by na zkusenosti ortodontist(l nebyla pro-
kéazana na rozdil od Campbella [5]. V naSem souboru
byl nejvétsi rozdil ve vysledcich mezi |ékali v pfedate-
stacni pfipravé a specialisty u okluzalnich kontaktd,
kde specialisté dosahli horsich prdmeérnych vysledku
o1,5boduauokluzéalnich kontaktti 0 0,9. Lékativ pred-
atestacni pripravé dosahli horsich priimérnych vy-
sledk( u postaveni zubl a rotaci o 1,2 bodu a v buko-
lingvalni inklinaci o 0,6. V ostatnich parametrech byl
rozdil do 0,3 bodu.

Prmérné skére vsech trestnych bodd bylo 35,2
u lékard v predatestacéni pripravé a 35,5 u specialistd.
Nejmensi namérené skoére bylo shodné 14 bodU a nej-
vy$Si 77. Hranici pro spinéni dle American Board of
Orthodontics je 27 bod a méné[2]. U lékarl v predate-
sta¢ni pripravé tohoto vysledku dosahlo 25 pacientd,
u skupiny specialistli pak 27 pacientl. Ostatni pacienti
by byli neschvaéleni. Dllezité je si ale uvédomit, Ze hod-
noceni na sadrovych modelech a OPG snimku je jen
jedna z Casti celkové zkouSky. Dle Kokiche by OGS
systém mél ve své praxi vyuzivat kazdy ortodontista,
nebot je velice preciznia konzistentniv hodnoceni kva-
lity. A jenom to, co vidime, mlZeme opravit [7].

Zaveér

Na zakladé namérenych hodnot se nejCastéji na-
chézi odchylky u druhych molard, predevsim u posta-
veni zubl/rotace a v bukolingvalnim sklonu. Mezery
zZjistény po sejmutifixniho aparatu jsou také nejCasté;si
mezi prvnimi a druhymi molary, stejné jako nepravidel-
nosti marginalnich list. S velkym procentualnim za-
stoupenim se objevuji odchylky u lateralnich rezakd,
predevSim pak u sklonu jejich kofen v horni elisti.
Pravidelné opakujici se odchylka je zaznamenana
mezi lateralnimi fezaky a SpiCaky v ramci postaveni
jednotlivych zubd.

Autofi nemaji komercni, vlastnické nebo finanéni zajmy na pro-
duktech nebo spolec¢nostech popsanych v tomto ¢lanku.
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tors tend to be stricter). Kokich points out differences
in the evaluation of adult patients [6]. Differences in
the resulting OGS score were not statistically signifi-
cant in both groups. Therefore, we can say that the re-
sults of treatment performed by postgraduate stu-
dents are identical to those achieved by private ortho-
dontists. This is in contrast with Campbell [5] who
reports the dependency between the treatment results
and orthodontists’ experience. In our study the most
profound differences between the two groups were
found in occlusal contacts (orthodontists achieved
worse average results by 1.5 points, and in case of
occlusal contacts by 0.9 points). Postgraduate stu-
dents had worse average results in teeth position
and rotation (by 1.2 points) and in buccolingual inclina-
tion (by 0.6 points). In other parameters the difference
was up to 0.3 points.

The average score of all penalty points was 35.2 in
postgraduate students, and 35.5 in experts. The lo-
west score was 14 points, the highest 77 points in both
groups. The limit given by the American Board of
Orthodontics is 27 points and less [2]. In the group
treated by postgraduates this limit was achieved by
25 patients, in the group treated by orthodontists by
27 patients. The rest of patients would not be appro-
ved. However, it is important to bear in mind that the
assessment performed on dental casts and OPGs is
only a part of the general examination. Kokich recom-
mends orthodontists to use OGS as it is precise and
consistent in quality evaluation. We can repair only
what we can see [7].

Conclusion

The measurements revealed that the most frequent
deviations are found in second molars - teeth position/
rotation and buccolingualinclination in particular. Spa-
ces after the removal of fixed appliance are also most
frequently observed between first and second molars,
as well as irregularities of marginal ridges. A high pro-
portion of deviations is observed in lateral incisors,
especially in their maxillary roots inclination. Repeated
deviation is observed between lateral incisors and ca-
nines within position of individual teeth.
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