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Souhrn

Cilem studie bylo zjistit na souboru lé¢enych pacientd, zda existuje zavislost mezi trvanim ortodontické lIécby
a polohou palatinalné retinovanych $picéki na ortopantomografickém snimku (OPG) pfed léébou. Cas Ié&by byl
pocitan od provedeného chirurgického vykonu a zahdjeni aktivniho tahu po navazani Spi¢aku do pribézného zub-
niho oblouku. Zjistovano bylo, zda ma vzdalenost hrotu Spi¢aku od okluzni roviny a horizontalni zafazeni Spi¢aku
v zénach na OPG pred lé¢bou vztah k délce trvani ortodontické 1éCby.

Poloha hrotu Spic¢aku mezialné od podélné osy postranniho fezaku na OPG byla spojena s delsi dobou Iécby.
Zavislost délky IéCby na vertikalni poloze Spi¢aku nebo zavislost na kombinaci vertikalni a horizontalni polohy ne-
byla prokazana (Ortodoncie 2011, 20, &. 3, s. 140-147).

Abstract

A relationship between the duration of orthodontic treatment and the position of palatally impacted canines in
panoramic radiographs (OPG) before treatment was studied. The treatment time was taken from the surgical
exposure of the canine till the ligation the canine into the archwire. We tried to find out whether the distance bet-
ween canine crown tip and occlusal plane, and horizontal position of canine within individual zones in OPG before
treatment, is related to the length of orthodontic treatment.

The position of canine crown tip mesially to the vertical axis of lateral incisor in OPG suggests longer treatment
period. Correlation between the length of treatment and vertical position of canine or correlation to the combi-
nation of vertical and horizontal position was not proved (Ortodoncie 2011, 20, No. 3, p. 140-147).

Klicova slova: retinovany 3Spicak, délka ortodontické léCby
Key words: impacted canine, length of orthodontic treatment

Uvod Introduction

Pozice palatinalné retinovanych $pi¢aku je dllezita The position of impacted canines is very important
pro planovani léCby. Pittova, Hamdan a Rock [1] do- for establishing the treatment plan. Pitt, Hamdan and
spéli k zavéru, ze hlavni faktory obtiznosti zafazenire- Rock [1] concluded that the main factors affecting
tinovanych $pi¢aku jsou horizontdlni pozice $pic¢aku, the treatment of impacted canines are the following:
vék pacienta, vertikalni pozice a buko-palatinalni po- horizontal position of canine, patient’s age, vertical po-
zice Spicaku. sition, bucco-palatal position of canine.
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V prvni ¢ésti této prace jsme u souboru 54 pacient(
IéCenych na Ortodontickém oddéleni Kliniky zubniho
Iékarstvi v Olomouci ovérovali vztah délky léCby a né-
kterych rozmér( charakterizujicich polohu $pi¢aku.
Prdmérna doba aktivniho zarazovani Spi¢aku do zub-
niho oblouku od provedeného chirurgického vykonu
a zahajeni aktivniho tahu po navazani $pi¢aku do pri-
bézného zubniho oblouku byla 17,4 + 7,4 mésice. Ne-
byl prokazan rozdil v délce Ié¢by u pacientd do 16 let
a nad 16 let. Poloha Spic¢aku pred [éCbou zjisténa na
ortopantomografickém snimku (OPG) se prokazala
jako statisticky vyznamna pro délku léCby. Byla zji-
Sténa stfedni mira korelace mezi stupném inklinace
Spicaku k vertikalni referencni linii na OPG a délkou
IéCby. Vétsi sklon Spi¢aku byl spojen s delsi dobou lé-
Ceni. Neprokazala se zavislost mezi vzdalenosti hrotu
Spi¢aku od okluzni roviny na OPG a délkou IéCby. Po-
loha Spicaku pred I1éCbou zjisténa na kefalometrickém
snimku neméla vztah k délce léCby.

Dalsim faktorem zodpoveédnym za délku trvani orto-
dontické IéCby je udavana horizontalni pozice Spi¢aku
na OPG. Pro urCeni horizontalni pozice palatinalné re-
tinovanych $pi¢akl se vyuziva zarazeni do zén. Hrani-
cemi zén jsou dlouhé osy zubl nebo linie vedouci stie-
dem mezi sousednimi zuby. McSherry, Crescini a kol.
[2,3] pouzivaji zafazeni do trech zén, Lindauer a kol. [4]
do Ctyf a nejvice citovani autofi Ericsson a Kurol [5] do
péti. Hranice pfitomna ve vSech rozdélenich je dlouha
osa lateralniho fezaku. Poloha hrotu $pi¢aku mezialné
od dlouhé osy lateralniho fezaku je povazovana za
ukazatel, ktery znaci vétsi riziko pozdéjsi retence Spi-
¢éku [6], resorpci zplsobenych $picakem [5] a delsi
dobu IéCby p¥i zarazovani.

Cilem této Casti studie bylo ovéfit vztah délky 1éCby
na poloze retinovaného Spicaku v horizontalnich a ver-
tikalnich zénach pred IéCbou.

Material

VySetrovany soubor tvofilo 54 Uspésné vyléCenych
pacientl s palatinalné retinovanymi $pi¢aky. Soubor
tvorilo 12 muzl (22,2 %) a 42 zen (77,8 %). 41 pacientl
mélo retinovany jeden Spic¢ak, 13 oba. Bylo proméro-
vano 67 palatinalné retinovanych $pi¢akd. Pacienti byli
[é€eni na Klinice zubniho lékarstvi v Olomouci. VSichni
pacienti byli IéCeni fixnim aparatem v horni Celisti, vét-
Sina fixnimi aparaty v obou ¢elistech. U v§ech pacientt
byl proveden po ortodontickém predléceni chirurgicky
zakrok otevienou metodou.

Metodika

U v8ech pacientt byly promérovany jednotlivé hod-
noty na analogovém panoramatickém (OPG) snimku
pred léCbou. Rentgenové snimky byly zhotoveny na
stejném pristroji za standardnich podminek.
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Part 1 of the study included 54 patients treated at
the Department of Orthodontics, Clinic of Dental Medi-
cine in Olomouc. We dealt with the length of treatment
and some parameters characteristic for the canine po-
sition. The mean duration of active alignment of canine
from surgical exposure with orthodontic traction till the
ligation the canine into the archwire was 17.4 £ 7.4
months. No difference in length of treatment was
found between the group of patients younger than 16
years and the group of patients over 16 years. The po-
sition of canine before treatment determined in pan-
oramic radiograph (OPG) proved to be statistically sig-
nificant for the length of treatment. The mild correlation
was found between the degree of canine inclination to
vertical reference line in OPG and the length of treat-
ment. The greater canine inclination, the longer treat-
ment. However, the relationship between the canine
distance from the occlusal plane in OPG and the length
of treatment was not proved. The canine position be-
fore the treatment determined in cephalogram was
not related to the treatment duration.

Horizontal canine position in OPG is considered to
be another factor affecting the length of treatment.
To determine horizontal position of palatally impacted
canines the classification in zones is used. The zones
borderlines are represented by long axes of teeth or
the lines running between adjacent teeth. McSherry,
Crescini et al. [2,3] use three zones classification, Lin-
dauer et al [4] four zones, and the most frequently cited
Ericsson and Kurol [5] use five zones classification. In
all the classifications the long axis of lateral incisor is
the borderline. The position of canine crown tip me-
sially to the borderline, the long axis of lateral incisor,
is considered to suggest the higher risk of later canine
retention [6], resorptions caused by the canine [5], and
the longer treatment time.

The aim of this part of our study was to determine
the relationship between the position of impacted ca-
nine in horizontal and vertical zones before treatment
and the treatment time.

Material

The sample included 54 patients who successfully
underwent the treatment for palatally impacted cani-
nes. There were 12 males (22.2%) and 42 females
(77.8%). In 41 patients only one canine was impacted,
in 13 both canines were impacted, i.e. 67 palatally im-
pacted canines were measured. The patients were
treated at the Clinic of Dental Medicine in Olomouc.
All the patients had the treatment with fixed appliance
in the upper arch, most of them in both arches. After
the initial orthodontic treatment surgical exposure of
the canine was performed in all the patients.
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U kazdého pacienta byly hodnoceny tyto parame-
try:

1) Délka IéCby Spicakl

Délka lécby Spicakl byla doba aktivniho zafazovani
Spi¢aku do zubniho oblouku, tj. Cas IéCby od provede-
ného chirurgického vykonu a zahajeni aktivniho tahu
po navazani Spi¢aku do prabézného zubniho oblouku.

2) Vertikalni vzdalenost hrotu Spi¢aku od okluzni ro-
viny (v mm).

Na pevné prilepenou prokreslovacifolii byla naryso-
vana linie roviny okluze (Obr. &. 1). Linie roviny okluze
horniho zubniho oblouku prochazela hornim fezako-
vym bodem a mezidlnim hrbolkem horniho prvniho
molaru. Od hrotu $pi¢aku byla zhotovena kolmice na
okluzni rovinu. Vzdalenost hrotu Spi¢aku byla méfrena
kolmo na okluzni rovinu milimetrovym méfidlem s pres-
nosti 0,5 mm. Podle naméfenych hodnot byli jedno-
tlivé retinované SpiCaky zarazeny do tfech vertikalnich
tfid podle Vermetta a kol. [7]:

I.tfida - pod 12 mm

Il. tfida - 12 2z 15 mm

[ll. tfida - vice nez 15 mm

Obr. 1. Vertikalni vzdalenost hrotu Spic¢aku od okluzni roviny
Fig. 1. Vertical distance of the canine crown tip from the occlusal
plane in OPG

3) Horizontalni meziodistalni pozice $picaku

Na pevné prilepenou prokreslovaci folii byly prokre-
sleny obrysy hornich fezakl a $pi¢akd. Byla naryso-
vana dlouha osa lateralnich fezaka a linie pUlici vzdale-
nost mezi korunkami a koteny lateralnich fezakd
a strednich rezak( Horizontélni anterioposteriorni po-
zice $picakul byla uréena vzhledem k prilehlym zublm
a dana umisténim v tzv. zénach dle Mc Sherryho [2]
(Obr. €. 2). Poloha Spi¢aku byla posuzovana dle pro-
jekce hrotu SpiCaku do dané zény. Za zénu jednotli-
se hrot Spi¢aku promital.

Horizontalni pozice Spi¢aku - rozdéleni do zén dle
McSherryho [2] (Obr. €. 2):

Zoéna |. - distalné od dlouhé osy horniho lateralniho
fezaku.

Zona ll. - mezi dlouhou osou lateralniho fezaku a li-
nii vedouci mezi stfednim a lateralnim fezakem.
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Method

Individual metric parameters were measured in ana-
logue panoramic radiographs (OPG) taken before
treatment. All OPGs were taken by the same equip-
ment under the same conditions.

The following parameters were evaluated in each
patient:

1) Treatment time

The treatment time was the time from the surgery for
active pull till the ligation the canine into the archwire.

2) Vertical distance between canine crown tip and
occlusal plane (mm).

On the firmly fixed acetate matte tracing transpa-
rency the line of the occlusal plane was drawn
(Fig. 1). Theline of the occlusal plane of the upper den-
tal arch ran through the incisal point of upper incisor
and mesial cusp of the maxillary first molar. From the
canine crown tip the perpendicular to the occlusal
plane was construed. The distance of the canine
crown tip was measured perpendicularly to the occlu-
sal plane with a millimetre ruler, the accuracy of
0.5 mm. According to the values measured the indivi-
dual impacted canines were subclassified into three
vertical categories according to Vermett et al. [7]:

Class | - below 12 mm

Classll - 12-15 mm

Class lll - over 15 mm

3) Horizontal mesiodistal position of canines

On the firmly fixed acetate matte tracing transpa-
rency the contours of maxillary incisors and canines
were drawn as well as the long axis of lateral incisors
and the line dissecting the distance between the
crowns and roots of lateral incisors and central inci-
sors. Horizontal anterioposterior position of canines
was determined with regard to adjacent teeth and
the position in the so-called zones according to
McSherry [2] (Fig. 2). The canine position was asses-
sed according to the projection of the canine crown
tip into a given zone. The zone of each individual ca-

Obr. 2. Horizontalni pozice Spi¢aku - zafazeniv zénach dle McSher-
ryho [2]

Fig. 2. Horizontal position of canine - location in zones according to
McSherry
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Zona lll. - mezialné od linie vedouci mezi stfednim
a lateralnim frezakem.

Bylo pouzito jednodussi rozdéleni do zdn, aby byl
zajistén dostatecny pocet pacientl v jednotlivych sku-
pinach. Pri rozdéleni do péti skupin dle Ericsona a Ku-
rola [5] by zény blizko stfedni ¢ary obsahovaly malo
pacient(l pro statistické zpracovani.

Poloha spi¢aku byla klasifikovana soucasné podle
vertikalni i horizontalni polohy. Na zakladé tfi moznosti
horizontalni a tfi moznosti vertikalni polohy byla vytvo-
fena tabulka polohy retinovaného $pi¢aku na OPG

(Tab. 1).

Tab. 1. Rozdéleni skupin podle vertikalni a horizontalni polohy $pi-
¢aku
Tab. 1. Groups according to vertical and horizontal position of ca-
nine

Horizontal zone

Canine position I m

.
. 1 T, 2. 3
V;:;csa' T Z. 5, 6.
i, 7. 8. 9

Pro zjisténi korelace mezi horizontalni a vertikalni
polohou Spi¢aku na OPG a délkou IéEby byla pouzita
dvoufaktorova analyza rozptylu. Jednofaktorova ana-
lyza rozptylu byla pouzita pro vzajemna hodnoceni
jednotlivych moznych poloh $pic¢aku.VeliCiny byly
zpracovany statisticky Dr. Janou Zapletalovou
z Ustavu lékatské biofyziky Lékarské fakulty Univerzity
Palackého v Olomouci.

Chyba méreni byla ur€ovana metodou dle Dahl-
berga [9]:

2 d?

o=/ 5m

kde d je rozdil mezi prvnim a druhym méfeniman je
pocet dvojitych méreni.

Chyba méreni zjisténa opakovanym méfenim na 10
nahodné vybranych OPG byla 1,2° a 0 mm.

Vysledky

Horizontalni a vertikalni poloha $pi¢aku pred IéCbou
ve vztahu k délce [éCby.

Jednotlivé Spic¢aky byly rozdéleny do tii vertikalnich
a tfi horizontalnich skupin. Znaceni skupin je v deviti-
polé tabulce (Tab. 1). Pocet $pi¢akl zarazenych do

Tab. 2. Pocet retinovanych $pic¢akul v jednotlivych skupinach
Tab. 2. Number of canines in each group

Horizontal zone

Il .
9 3
17 8
4 11

Canine position

Vertical
class

Alo|o| -
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nine was determined as the most mesial zone into
which the canine crown tip projected.

Zone | - distally to the long axis of the maxillary late-
ral incisor.

Zone Il - between the long axis of the lateral incisor
andtheline running between central and lateral incisor.

Zone lll - more mesially to the line running between
central and lateral incisor.

We used the simplified version of zones to ensure
sufficient number of patients in each group. In case
we used five zones according to Ericsson and Kurol
[5], the zones near the midline would include a small
number of patients for statistical processing.

The canine position was classified according to
both vertical and horizontal position. Using three po-
ssible horizontal and three possible vertical position
the table of impacted canine position in OPG could
be created (Table 1).

To determine the correlation between horizontal
and vertical position of canine in OPG the two-factor
analysis of variance was used. One-factor analysis of
variance was applied for mutual evaluation of indivi-
dual positions of canine. Parameters were statistically
processed by Dr.Jana Zapletalova, Institute of Medical
Biophysics, Medical Faculty of Palacky University in
Olomouc.

The measurement error was estimated according to
Dahlberg [9]:

_ [2d?
S.= /55

where d is the difference between the first and the
second measurement and n is the number of double
measurements.

The measurement error found in the repeated mea-
surement of 10 randomly chosen OPGs was 1.2° and
0 mm.

Results

Horizontal and vertical position of canine before
treatment related to the length of treatment.

Impacted canines were classified into three vertical
and three horizontal groups. The groups were marked
1-9(Tab.1). The number of canines in groups is found
in Table 2. The length of treatment of canines in indivi-
dual groups is given in Table 3 and in Figure 3.

The canine position 1 (horizontal zone |, vertical
class ) had the mean duration of treatment 7.5 + 2.0
months. The canine position 2 (horizontal zone Il, verti-
cal class I) had the mean length of treatment 19 + 8.2
months. In the position 3 (zone lll, class I) the mean
length of treatment rose to 22 + 8.9 months.

In the vertical class Il in position 7 (class lll, zone |)
the mean length of treatment was 11.8 £ 4.7 months.
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Tab. 3. Délka lIéCby u jednotlivych poloh Spi¢aku rozdélenych do skupin (v mésicich)

Tab. 3. Treatment time in each group (month)

Group | Vert. class | Horiz. zone N Mean SD Median Min. Max.

1 l. l. 6 7,5 1,8 8 4 10
2 l. Il. 9 19,0 8,2 22 6 27
3 l. M. 3 22,0 8,9 19 15 32
4 Il. l. 5 15,0 10,1 12 5 31
5 Il. Il. 17 15,8 6,1 14 10 28
6 Il. M. 8 21,9 6,6 21 15 36
7 1. l. 4 11,8 4.7 11 7 18
8 1. Il. 4 14,0 3,2 15 10 17
9 Il Il. 11 22,0 6,6 22 13 33

jednotlivych skupin podle vertikalni a horizontalni po-
zice $picakl se nachazi v Tab. 2. Délka lécby Spi¢aku
zafazenych v jednotlivych skupindch je uvedena
v Tab. 3 ana Obr. 3.

Pro polohu $pic¢aku 1 (horizontalné I. zéna, verti-
kalné I. trida) byla primérna délka lécby 7,5 + 2,0 mé-
sicl. Pro polohu 2 (Il. zéna horizontalné, . trida verti-
kalné) byla 19 + 8,2 mésic. U polohy 3 (zénallll, I. tfida

Duration of treatment
mean + SD (month)

30
25 7
20 7
15 7
10 1

21.9

22.0

4 5
Canine position

Obr. 3: Primérna délka Iécby retinovanych $pi¢akl ve skupinach
Fig. 3. Average treatment time in each group

se prlimérna délka Ié¢by zvysila na 22 + 8,9 mésicu.

Ve vertikalni tridé Ill. byla u polohy 7 (Ill. tfida, |. zéna)
primérna doba lécby 11,8 + 4,7 mésicl. Pro polohu 8
(1. zéna, Il tfida.) byla primérna doba Iécby 14 + 3,2
meésict. U polohy 9 (lll. zéna, Ill. tfida) je primérna doba
|éCby 22 + 6,6 mésicl. Nejvyssi primérna doba lécby
byla opakované 22 mésicl a nachéazela se predilekéné
ve lll. horizontalni zoné.

V zéné |, kde horizontalni pozice Spi¢aku nepresa-
hovala linii dlouhé osy horniho lateralniho fezaku, byla
prlimérna doba lécby 11,1 + 6,8 mésicd. V zéné Il, po-
kud se hrot Spi¢aku nachazel mezi dlouhou osou late-
ralniho fezaku a linii vedouci mezi stfednim a lateralnim
fezakem, byla primérna doba Ié¢by 16,5 + 6,6 mésicu.
V zéné lll, kde byl hrot Spi¢aku mezialngji nez linie ve-
douci mezi stfednim a lateralnim fezakem, byla pri-
mérna doba lécby 22,0 + 6,5 mésicl (Tab. 4, Obr. 3).
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In position 8 (zone I, class lll) the mean duration of
treatment was 14 + 3.2 months. In position 9 (zone
lll, class lll) the mean treatment time was 22 + 6.6
months. The highest mean treatment time was repea-
tedly 22 months and was found predominantly in the
horizontal zone Il

In zone |, where the horizontal position of canine did
not overlap the long axis of maxillary lateral incisor, the
mean length of treatment was 11.1 + 6.8 months. In
zone ll, in case the canine crown tip was located bet-
ween the lateral incisor long axis and the line running
between the central and lateral incisors, the mean
length of treatment took 16.5 £ 6.6 months. In zone
lll, where the canine crown tip was located more me-
sially than the line running between the central and la-
teral incisors, the mean length of treatment took
22.0 £ 6.5 months (Table 4, Figure 3). The mean length
of treatment in vertical positions in zone | (below
12 mm) was 15.7 = 8.9 months, in zone Il (12-15 mm)
it was 17.3 £ 7.3 months, and in zone Il (over 15 mm)
it took 18.2 £ 7.2 months (Table 4, Figure 4).

To evaluate the joint impact of the canine distance
from the occlusal plane and the canine horizontal posi-

Duration of treatment
mean + SD (month)

30

25

20

15

10

horizontal position

vertical position

Obr. 4. Délka lécby retinovanych $pic¢aka ve vertikalnich tfidach |, II,
Il a v horizontalnich zénach I, II, Il1.

Fig. 4. Treatment duration in vertical classes|, I, Ill and horizontal zo-
nes |, I, Ill.
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Tab. 4. Délka Ié¢by retinovanych $pi¢akl v horizontélnich a vertikélnich zénach I, II, 11l

Tab. 4. Ttreatment times in horizontal and vertical zones |, II, Il

Horizontal zone Vertical class
Zone N Mean SD Class N Mean SD
I. 15 11 6,8 . 18 15,7 8,9
Il 30 16,5 6,6 1. 30 17,3 7,3
1l. 22 22,0 0,0 . 19 18,2 7,2

Priimérna délkalécby u vertikalnich pozic ve tfidé | (pod
12 mm) byla 15,7 + 8,9 mésicu, ve tfidé Il (12 - 15 mm)
17,3 £ 7,3 mésicl a ve tfidé lll. (nad 15 mm) 18,2+ 7,2
mésicl (Tab. 4, Obr. 4).

K posouzeni spolec¢ného vlivu vzdalenosti Spi¢aku
od okluzni roviny a horizontélni polohy Spic¢aku v z6-
nach, mérenych na OPG, a délky IéCby bylo uzito
dvoufaktorové analyzy rozptylu. Analyza rozptylu pro-
kazala signifikantni zavislost délky IéCby na horizon-
talni poloze Spi¢aku. Zavislost délky 1éCby na vertikalni
poloze Spi¢aku nebo zavislost na kombinaci vertikalni
a horizontalni polohy nebyla prokazana.

Nasledné mnohonasobné porovnavani metodou
LSD (Least Significant Difference) testl prokazalo sig-
nifikantnirozdily v délce [é¢by mezi rliznymi horizontal-
nimi polohami $pi¢aku. Nejdelsi Ié¢ba (21,9 + 6,5 mé-
sicll) byla spojena s horizontalni polohou lll. a nejkratsi
|é¢ba (11,1 + 6,8 mésicUll) s polohou I. (Obr. 4).

Jednofaktorova ANOVA s faktorem polohy $picaku
(kombinace vertikalni a horizontalni polohy) s nasled-
nym mnohonasobnym porovnavanim metodou LSD
testl prokazala signifikantné del$i Ié¢bu u polohy ¢. 8
a 9 ve srovnani s polohou 1, 3 a 5.

Diskuse

Na souboru 54 pacientl Iécenych fixnim aparatem
jsme zkoumali zavislost mezi horizontalni a vertikalni
pozici Spi¢aku na OPG a délkou aktivniho zarfazovani
$pic¢aku do zubniho oblouku od provedeného chirur-
gického vykonu a zahajeni aktivniho tahu po navazani
Spi¢aku do priibézného zubniho oblouku. Horizontalni
pozice Spi¢aku na OPG je faktor, ktery vyrazné ovlivnil
délku trvani [éCby.

Horizontalni pozice korunky Spi¢aku vzhledem k pfi-
lehlym zublm a stfedni ¢are ma dle Fleminga [11] je-
diny statisticky signifikantni vztah k délce trvaniléCby.

McSherry [2] uvadi, Ze ¢im je retinovany Spic¢ak ulo-
zen blize stfedni ¢are, tim nizSi je Sance jeho spravného
zafazeni. Toto tvrzeni podporuje i Zuccati. [12], ktery
uvadi vztah mezi potfebou vice navstév a mezialngjsi
pozici $pic¢aku. Stejné u naseho souboru pacientl je-
diné zarazeni Spicaku v zéné bliz stfedni Care se uka-
zalo signifikantni pro prodlouzeni délky léCby.

Stefkova, Kaminek [9] a Dospisilova [10] ve svych
studiich prokazali, ze vertikalni vzdalenost hrotu ko-
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tion in zones, measured in OPGs, and the length of
treatment, we used two-factor analysis of variance.
The analysis of variance proved significant depen-
dency of the treatment duration on the canine horizon-
tal location. However, the relationship between the
length of treatment and vertical position of canine, or
on the combined vertical and horizontal position,
was not proved.

The following multiple comparison with LSD techni-
que (Least Significant Difference) showed significantly
different duration of treatment for different horizontal
locations of the canine. The longest treatment
(21.9 = 6.5 months) was recorded for the horizontal
position lll, the shortest time (11.1 + 6.8 months) was
connected with the position I. (Fig. 4).

One-factor ANOVA with the factor of canine loca-
tion (combined vertical and horizontal position) and
the following multiple LSD comparison proved signifi-
cantly longertime of treatment for the positions 8 and 9
(in comparison with the positions 1, 3 and 5).

Discussion

In the sample of 54 patients treated with fixed ortho-
dontic appliance we evaluated the relationship bet-
ween horizontal and vertical position of canine in
OPG and the active treatment time from the surgery
for active pull of the canine till the ligation the canine
into the archwire. Horizontal location of canine in
OPG is the factor that significantly affected the treat-
ment duration.

Horizontal position of canine in relation to the adja-
cent teeth and to the midline has according to Fleming
et al. [11] the only statistically significant relation to the
length of treatment.

McSherry [2] reports that the closer the impacted ca-
nine to the midline, the least chance for the correct
alignment. Thisis supported by Zuccati [11] who shows
the relationship between the necessity of more treat-
ment visits and more mesial position of canine. Also in
our sample the more horizontal location of canine near
midline was significant for longer treatment time.

Stefkova, Kaminek [9] and Dospisilova [10] proved
that the vertical distance of the crown tip to the occlu-
sal plane is the only parameter related to the treatment
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runky od okluzni roviny je jedinym rozmérem, ktery ma
vztah k délce trvani 1é8by. Cim je vertikalni vzdalenost
od roviny okluze vétsi, tim delSi je doba zarazovani Spi-
¢aku. Tento zaveér se v nasi studii nepotvrdil.

Dle Stewarta a kol. [8] plati, Ze ¢im je retinovany Spi-
¢ak ulozen v zdné nachazeijici se blize stredni &are, tim
je vzdalenost hrotu Spi¢aku od okluzniroviny vétSiatim
vétsi je i jeho sklon a delsi doba léCby.

Pacienti byli rozdéleni do deviti skupin dle vertikalni
a horizontalni pozice na OPG. Pokud by platilo, ze ve-
rtikalni umisténi ma vliv na délku trvani lécby [8, 9, 10]
méla by se délka léCby prodluzovat s vySSim Cislem
tridy. To se nepotvrdilo, protoZze nejvyssi primérné
doby IéCby, byly téméf stejné, ato 22 mésicl, anacha-
zely se predilekéné ve lll. horizontalni zéné. Délka
IéCby se zvétsujici se vzdalenosti Spi¢aku od roviny
okluze nestoupala stejné vyrazné. Primérna délka
IéCby u vertikalnich pozic: tfida I. (pod 12 mm) byla
15,67 mésicu, ve tridé Il. (12-15 mm) byla 17,28 mésicu
a ve tfidé Ill. (nad 15 mm) byla 18,16 mésicu.

Tento vysledek je mozné odlvodnit nutnosti pouziti
jiné biomechaniky, pokud se palatinalné retinovany
Spi¢ak nachazi vice mezialné. Aktivni tah neni mozné
smérovat pfimo do mista v oblouku, protoze by mohlo
dojit k resorpci korenll fezaku nachazejicich se ve
sméru tahu. Nejdrive je nutné Spi¢ak naprimit a oddalit
od koren( lateralnich fezakl a tim zabranit jejich re-
sorpci. Nejcastéji pouzivany je elasticky tah k transpa-
latinalnimu oblouku. AZ po oddaleni a napfimeni Spi-
¢éku je mozné smérovat tah do oblouku. Kvili nutnosti
vyhnout se kofendm laterdlnich fezaku se délka [éCby
vyrazné prodluzuje.

VyS§Si vertikalni tfida vzdalenosti hrotu Spi¢aku od
okluzni roviny prodlouzila prlimérnou dobu lécby
0 5,4 mésice (mezi tfidou I. a Il.) a o0 3,5 mésice (mezi
tridou II. a lll.). V horizontalni I. zéné vertikalni vzdale-
nost vyrazné ovlivnila délku léCby, protoze Spicak je
uloZzen na svém misté v oblouku, ale rlizné vysoko
v kosti. Dal$im faktorem, ktery mize v této pozici rov-
néz ovlivnit délku IéCby je sklon Spi¢aku. V horizontalni
zéneé Il. a lll. jiz vertikalni vzdalenost ovlivnila délku
IéCby jen minimalné, protoze pfi napfimovani Spic¢aku
je mozné soucasné pridat silu i ve sméru extruze.
V zoné Il. se dokonce délka lecby vlivem zvySujici se
vertikalni vzdalenosti snizuje. Je to pravdépodobné
zpUsobeno jednodussim oddalenim Spi¢aku od ko-
fene lateralniho fezaku ve vétsi vzdalenosti od roviny
okluze. P¥i postaveni blize okluzniroviné je po oddaleni
od lateralniho fezaku a zarazeni do oblouku tfeba pfi-
dat torzi kofene pro zajisténi spravného postaveni.
Nutnost dodateCného napfimovani zafazeného Spi-
¢aku muze déle I1é¢bu podstatnym zplsobem prodlu-
zovat.
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duration. The greater the vertical distance to the occlu-
sal plane, the longer duration of the canine alignment.

This statement was not confirmed in our study.

Stewart et al. [8] state that the closer the impacted
canine is to the zone near to the midline, the greater
is the distance of the canine crown tip from the occlu-
sal plane, and thus the greater is its inclination and the
longer is the length of treatment.

In our study the patients were distributed in nine
groups according to vertical and horizontal position
in OPG. If the statements were correct, than the treat-
ment duration should be longer with the higher vertical
position [8,9,10] it should be longer with the higher
number of a zone. However, our study did not confirm
that assumption, as the longest mean treatment pe-
riods were almost identical, i.e. 22 months, and were
found in the horizontal zone lll. However, the length
of treatment did not increase with the increasing di-
stance of the canine fromthe occlusal plane. The mean
treatment duration in vertical positions: Class | (below
12 mm) - 15.67 months, Class Il (12-15 mm) - 17.28
months, Class Il (over 15 mm) - 18.16 months.

The result may be due to the use of a different bio-
mechanics, in case the palatally impacted canine
was located more mesially. Active traction cannot be
directed to the place in the dental arch as it may result
in the resorption of roots of the incisors located in the
direction of traction. First it is necessary to upright
the canine and distance it from the roots of lateral inci-
sors, and thus prevent their resorption. Elastic traction
to transpalatal arch is used most frequently. Only after
the canine is distanced and upright the traction may be
directed towards the arch. The length of treatment is
noticeably prolonged due to the necessary avoidance
of lateral incisors roots.

Higher vertical class of the canine crown tip di-
stance from the occlusal plane led to longer mean
treatment duration by 5.4 months (between Class |
and Class Il), and by 3.5 months (between Class Il
and Class lll). In horizontal zone | the vertical distance
significantly affected the treatment duration, because
the canine is located in its place in the dental arch, ho-
wever, in different positions within the bone. The ca-
nine inclination is another factor that may affect the
length of treatment in this position. In horizontal zones
Iland Il the vertical distance affected the treatment du-
ration only marginally, as during the canine upright it is
possible to add the force acting also in the extrusive di-
rection. In zone Il the length of treatment even decrea-
ses with the increasing vertical distance. This may be
due to easier distancing of the canine from the lateral
incisor root in greater distance from the occlusal plane.
When located closer to the occlusal plane, it is neces-
sary to add root torsion (in order to obtain the correct
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Namoznost soucasného pouziti extruzivnisily s dal-
Simi sméry aplikace sily poukazuje témér shodna délka
IéCby u Spi¢aku zarazenych do zény lll., bez ohledu na
vzdalenost jejich hrotu od okluzni roviny.

Zavér

Poloha hrotu Spi¢aku mezialné od podélné osy po-
stranniho fezaku na OPG byla spojena s del§i dobou
IéCby. Zavislost délky 1éCby na vertikalni poloze Spi-
¢aku nebo zavislost na kombinaci vertikalni a horizon-
talni polohy nebyla prokazana.

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

position) after distancing it from lateral incisor and
alignment into the arch. The additional upright of the
aligned canine may result in substantial prolongation
of treatment duration.

Almost identical length of treatment in canines be-
longing to zone Il (without regard being paid to the di-
stance between their crown tip from the occlusal
plane) suggests possible concurrent use of extrusion
force and other directions of application.

Conclusion

Position of the canine crown tip off the longitudinal
axis of a lateral incisor in OPG related to the prolonged
treatment. The relationship between the length of
treatment and the vertical position of the impacted ca-
nine, or the relationship between vertical and horizon-
tal position was not proved.

Authors have no commercial, proprietary or financial interest in
products or companies mentioned in the article.
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