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Abstrakt

Cil: Cilem studie bylo ovéfit potencionalni vztah mezi morfologii lateralniho fezaku a palatinalni retenci Spicaku
na CBCT.

Material a metodika: Vysetifovany soubor tvofilo 34 pacient( s jedno- nebo oboustrannou palatinalni retenci
Spic¢akl a kontrolni soubor 30 pacient( bez retence. Na CBCT byly hodnoceny tyto morfometrické parametry la-
teralnich rezaku: délka korunky a kofene, pomér délky korunky a kofene, meziodistalni a vestibulooralni Sitka na
cementosklovinné hranici a v poloviné délky kofene. K ziskani pfehledu o velikosti zbytku dentice se dale porov-
navaly stejné morfometrické znaky hornich stfednich a dolnich stfednich fezakd u obou skupin s retenci a bez
retence Spicaku.

Vysledky: Lateraini fezaky na strané retinovaného spic¢aku jsou kratsi u pacienty s retenci neZ u kontrolni sku-
piny bez retence. U pacientl s jednostrannou retenci Spi¢aku jsou lateralni fezaky kratsi o 0,5 mm, u pacient(
s oboustrannou retenci o 0,7 mm. Meziodistalni a vestibulooralni $itka kofenu lateralnich Fezak( je primeérné
0 0,4 mm uZsi na strané retence i na kontralateralni strané nepostizené retenci u pacient( s retenci Spi¢aku nez
u kontrolni skupiny bez retence. U pacient( s oboustrannou retenci $pic¢aku jsou koreny lateralnich rezaka jesté
uzsi vestibulooralné, primérné o 0,6 mm. Neby! nalezen rozdil v délce zubu nebo Sifce korfend lateralnich rfezakd
na strané retence a kontralateralni nepostizené strané. Délka korene lateralnich rezaki u pacientd s jednostran-
nou retenci $pic¢aku je o 1,5 mm kratsi neZ u pacient( s oboustrannou retenci.

Zaveér: Hlavni rozdily v morfologii lateralnich rezakl u pacienty s retenci Spic¢aku byly nalezeny v délce a Sitfce
korene. Kofeny lateralnich fezaku jsou primérné 0,5 mm krat$i a o 0,4 mm uZzsi vestibulooralné a meziodistalné
u pacientd s retenci neZ u kontrolni skupiny (Ortodoncie 2017, 26, &. 3, s. 116-125).

Abstract
Aim: The aim of the study was to investigate a potential relationship between the lateral incisor morphology
and palatal canine impaction on 3D CBCT images.
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Material and method: This retrospective study was based on the treatment records of 34 patients with one or
both canines palatally impacted and 30 patients without canine impaction. The following morphometric parame-
ters were evaluated in each patient on the upper lateral incisors: crown and root length, length ratio of the crown
and root, mesiodistal and labiolingual width at the cementoenamel junction, and mesiodistal and labiolingual
width at the middle of the root. Morphometric characteristics of upper and lower central incisors in both groups
(with and without impacted canine) were compared for general teeth size evaluation.Results: The lateral incisors
on the side of the impacted canine are shorter in the group of patients with impaction in comparison with the con-
trol group without impaction. In patients with unilateral canine impaction the lateral incisors are 0.5 mm shorter, in
patients with bilateral impaction 0.7 mm. The lateral incisor roots on the side of the impaction as well as on the
opposite nonaffected side are on average 0.4 mm narrower labiolingually and mesiodistally. In patients with bi-
lateral canine impaction the roots of lateral incisors are even narrower vestibulo-orally,0.6 mm on average. There
was found no difference in the lateral incisors tooth length or root width on the side with impaction and on the
opposite unaffected side. Lateral incisor root length is 1.5 mm shorter in patients with unilateral canine impaction

than in those with bilateral canine impaction.

Conclusion: Major differences were found in lateral incisor root lengths and widths. Lateral incisor roots were
onaverage 0.5 mm shorterand 0.4 mm narrower labiolingually and mesiodistally in the group with impaction than

in the control group (Ortodoncie 2017, 26, No. 3, p. 116-125).

Klicova slova: CBCT, retence Spicaku, lateralni fezak, Sitka kofene
Key words: CBCT, impacted canine, lateral incisor, root width

Uvod

Palatinalni retence $pi¢aku je ortodonticka anoma-
lie s polygennim typem dédiC¢nosti[19, 20, 21]. Faktory
prostfedi mohou rovnéz hrat vyznamnou roli v etiologii
retence Spic¢akua [1].

Dentice s palatinalné retinovanym Spi¢akem je cha-
rakteristicka opozdénym vyvojem zubd [2], redukci je-
jich velikosti [3], zejména uzsi meziodistalni Sitkou ko-
runky hornich a dolnich fezakl [4], morfologickymi
anomaliemi lateralnich fezakt (malé, Cipkovité lateralni
fezaky nebo jejich ageneze), a zvySenym vyskytem
ageneze tretich molar( a druhych premolart [5, 6, 7].

Pritomnost anomalii lateralnich fezakd u pacientd
s retenci $piCakl byla potvrzena mnoha autory
[8,9,10]. V bézné populaci 93 % lateralnich fezakd
ma normalni tvar a velikost. Ale jen 52 % lateralnich fe-
zak( normalni velikosti a tvaru bylo nalezeno u pa-
cientd s palatindlni retenci Spi¢aku dle studie Brinové
na 2440 adolescentech [10]. U pacientl s retenci Spi-
¢akl se vyskytuje ageneze laterdlnich rezakl trikrat
Castéji, malé fezaky Sestkrat Casteji a Cipkovité late-
ralni fezaky deveétkrat Castéji nez v bézné populaci.

Rovnéz byl prokazan vztah mezi meziodistalni Sit-
kou korunky a délkou korene lateralnich rfezakd [11,
12]. Malé a Cipkovité lateralni fezaky maji kratsSi koren
nez ty s normalni velikosti korunky.

Mensi zuby obvykle vykazuji opozdénou erupci. Dle
Beckera [13], v dobé kdy ma koren lateralniho fezaku
navadét $pi¢ak na zacCatku erupce, je prili§ kratky,
aby slouzil jako voditko dal$iho profezavani.

Nedostatecna Sitka korene lateralniho fezaku je dal-
§im faktorem, ktery mlze zpUsobit selhani erupce $pi-
¢aku. Pouzitim CBCT je mozné méfit nejen meziodi-
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Introduction

Palatally impacted canine is an orthodontic ano-
maly with polygenic type of inheritance [19, 20,21].
Environmental factors may also play a significant role
in the etiology of canine impaction [1]. The dentition
with palatally impacted canines is characterized by de-
layed teeth development [2], reduction of their size [3],
narrower mesiodistal width of upper and lower incisor
crowns [4], morphological anomalies of lateral incisors
(small, peg-shaped or missing lateral incisors), and an
increased incidence of third molar and second premo-
lar agenesis [5,6,7].

Lateral incisors anomalies in patients with impacted
canines have been confirmed by a number of authors
[8,9,10]. In the general population, 93 % of lateral inci-
sors have normal shape and size. However, only 52 %
of normal lateral incisors were found in patients with pa-
latally impacted canines (see the research by Brin on
2440 adolescents [10]). In patients with impacted canine
the agenesis of lateral incisors is three times, small inci-
sors six times, and peg-shaped lateral incisors nine ti-
mes more frequent than in the general population.

There was also proved the relationship between
mesiodistal crown width and root length of lateral inci-
sors [11,12]. Small and peg-shaped lateral incisors
have shorter roots compared to those with normal
crown size.

Smaller teeth usually erupt later. According to Bec-
ker [13] at the time when the lateral incisor root should
guide the canine at the beginning of eruption, it is too
short to fulfill this role.

Unsufficient width of lateral incisor roots is another
factor which may lead to failed canine eruption. With
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stalni, ale i vestibulooralni Sitku kofene. Jedna z méla
CBCT studii byla provedena Liukem a kol. [12]. Proka-
zali signifikantné uzsi kofen lateralniho fezaku vestibu-
loorélné u pacientt s retenci Spic¢aku. CBCT ptinasido
vyzkumu treti rozmér a umoznuje zkoumat morfologii
lateralnich fezakl u pacientl s retenci Spicaku ve
vSech trech rovinach [14]. Navic, CBCT mérfeni jsou
presngjsi [15]. Je proto mozné zjisfovat morfologii ko-
fene bez distorze a prekryti [16]. Cilem této studie bylo
odhalit mozné rozdily v morfologii lateralnich rezaku
u pacientl s jedno- nebo oboustrannou retenci Spi-
Caku a porovnat jejich rozméry s lateralnimi fezaky
u pacientl bez retence.

Material a metodika

Do experimentu bylo zafazeno celkem 64 pacientd.
Z toho 34 pacientll mélo jednostrannou nebo obou-
strannou retenci horniho stalého $pi¢aku. 30 pacient(
bylo bez retence Spicaku a slouzilo jako kontrolni sou-
bor. Vékovy prlimér skupiny pacientl s retencemi byl
22,4 let. U pacientd v kontrolnim souboru byl vékovy
pramér 28 let. U skupiny s retenci bylo 9 muzd a 25
zen, v kontrolni skupiné 21 muz( a 9 Zen. VySetfova-
nym materidlem byly CBCT snimky zubl a celisti.
U vSech 64 pacientl bylo zhotoveno CBCT na stejném
pristroji typu, PaX-Duo3D vyrobce Vatech & E-WOO
na Stomatologické klinice ve Fakultni nemocnici
v Hradci Kralové. P¥i zhotovovani individualnich 3D
snimk{ bylo nastaveni “Field of view* (FOV) pfizptso-
beno pro kazdého pacienta podle velikosti vySetro-
vané oblasti, zpravidla 12x8,5 v médu Occlusion. Na
Vatech Pax Duo byly zhotoveny OPG snimky pfi davce
zafeni 68 kVp, proud rentgenkou byl 10 mA. CBCT
snimky byly zhotoveny se zatizenim 90 kVp, proud
rentgenkou 3,2 mA, jednotlivé fezy od sebe byly vzda-
leny 0,33 mm a ukladany ve formatu DICOM 3. U pa-
cientl sledovaného souboru s retenci byla retence $pi-
¢aku predtim odhalena pfi rutinné provadéném stoma-
tologickém rentgenologickém vySetreni na
panoramatickém snimku celisti (OPG). Nasledné
CBCT bylo zhotoveno z diivodu upfesnéni polohy reti-
novaného $pic¢aku a ozfejmeéni pfipadné resorpce sou-
sednich zubd. U kontrolniho souboru bylo CBCT rov-
néz provedeno az po predchozim rentgenologickém
vySetteni OPG. CBCT bylo nasledné indikovano sto-
matochirurgem nebo implantologem.

Pozadavky pro zafazeni jedince do sledovaného
i kontrolniho souboru byly:

1. CBCT vySetieni s moznosti uréeni presné hranice
mérenych objekt.

2. OPG snimek pro ziskani prehledu o stavu chrupu,
poctu zubd.

3. Pacienti bez predchozi ortodontické 1éCby.
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CBCT we can measure both mesiodistal and vesti-
bulo-oral root width. One of the few CBCT studies
was conducted by Liuk et al. [12]. They proved signifi-
cantly narrower root of lateral incisor in vestibulo-oral
plane in patients with impacted canines. CBCT brings
the third dimension and makes the research of morp-
hology of lateral incisors in patients with impacted ca-
nine in all three planes possible [14]. Moreover, CBCT
measurements are more accurate [15]. Therefore, it is
possible to study the root morphology without distor-
tion and overlapping [16]. The aim of the presented
study was to investigate potential differences in the
morphology of lateral incisors in patients with uni- or
bilateral canine impaction, and to compare their di-
mensions with lateral incisors of the control group.

Material and method

The sample of study subjects included 64 patients;
34 out of which suffered from unilateral or bilateral im-
paction of upper permanent canine. 30 patients without
impaction constituted the control group. The average
age of patients with impaction was 22.4 years, the ave-
rage age of the control group was 28 years. In the group
with impaction there were 9 male and 25 female pa-
tients, in the control group there were 21 males and 9 fe-
males. The material studied comprised CBCT scans of
teeth and jaws. CBCTs were performed with PaX-
Duo3D (Vatech & E-WQOO), at the Clinic of Stomatology,
University Hospital in Hradec Kralové. For individual 3D
scans the “Field of view"“ (FOV) was adjusted for each
patient according to the region examined, usually
12x8.5, in the Occlusion mode. In Vatech PaxDuo
OPG scans were done under the radiation load of 68
kVp, 10 mA. CBCT scans were done under 90 kVp, X-
ray vaccum tube current 3.2 mA, the distance between
individual slices was 0.33 and the scans were saved in
DICOM 3 format. In patients with canine impaction
the anomaly was revealed during a routine dental x-ray
examination in OPG of jaws. CBCT was then done in
order to specify the position of impacted canine and to
assess a potential resorption of adjacent teeth. In the
control group CBCT was also performed after previous
OPG examination. CBCT was then indicated by a sur-
geon or a dentist performing implantology.

Patients in both groups had to meet the following
selection criteria:

1. CBCT examination allowing to determine the ac-
curate borders of the objects measured.

2. OPG picture to get the idea of dentition condition,
number of teeth.

3. Patients without prior orthodontic treatment.

4. Patients without finished development of roots of
upper incisors and canines were excluded from the
study.
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4. Pacienti, u kterych nebyl ukon&en vyvoj kofenu
hornich fezakl a $pic¢akd, byli ze studie vylouceni.

5. Pacienti, u kterych dos$lo k deformaci ptivodniho
tvaru korunek u hornich rezakl a $pic¢akd urazem, vy-
plini, protetickou praci, byli ze studie vylouceni.

6. Pacienti, u kterych byla odhalena vrozena vyvo-
jova vada tvrdych zubnich tkani (amelogenesis imper-
fecta apod.), nebo zkraceni vSech korenl zubl bez
zjevnych pficin, byli ze studie vylouceni.

7. Dentalni a skeletalni tfida, ani zakladni diagndza
nebyla pro zafazeni do studijni skupiny omezuijici.

V8echna méreni na CBCT byla provedena jednou
osobou. Chyba méreni byla urCovana na 20 nahodné
vybranych CBCT zvlast pro kazdy méfeny znak na hor-
nim a dolnim stfednim fezaku (zuby 11 a 41) a obou
hornich postrannich fezacich (zuby 12 a 22) opakova-
nym mérenim v ¢asovém odstupu 30 dn0.

K méreni na CBCT bylo vyuzito zakladni zobrazeni
MultiPlanar Reconstruction. Koronarni a axialni rovina
prochazela dlouhou osou lateralniho fezaku (Obr. 1).
Délka zubu byla méfena v sagitalnim fezu zubu pomoci
funkce ,,panoramic curve” (Obr. 2). Tato funkce umoz-
Auje nejpfesnéjsi zachyceni zaCatku a konce mére-
ného zubu a jejich pozdéjsi kontrolu.

Délka zubu byla mérena pfimo z funkce ,panoramic
curve” po nastaveniincizalni a apikalni hranice v axial-
nich snimcich. Vzdalenost mezi fezy byla 0,5 mm.
Jako hrani¢ni snimek byl ur€en posledni snimek ve
kterém byl lateraini fezak zobrazen. Pribéh kontroly
snimk{ a vytvoreni incizalni a apikalni hranice méreni
je vyobrazen na Obr. 3 a Obr. 4.

Obr. 1. Nastaveni koronarni a axialni roviny tak, aby prochazely
dlouhou osou zubu.
Fig. 1. Setting of the coronal and axial planes through the long axis of
the measured tooth.
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5. Patients with deformed original shape of crowns
in upper incisors and canines due to accident, filling,
prosthetic work were excluded from the study.

6. Patients with a congenital anomaly of hard dental
tissues development (amelogenesis imperfecta, etc.),
or patients with causeless general rooth shortening
were excluded from the study.

7. Dental and skeletal class as well as primary diag-
nosis did not play any role.

All CBCT measurements were done by the same
person. Measurement error was determined with the
help of 20 randomly chosen CBCTs separately for
each parameter measured in the upper and lower cen-
tral incisor (teeth 11 and 41) and in both lateral incisors
(teeth 12 and 22) with repeated measuremenst within
the interval of 30 days.

Measurements were performed in the MultiPlanar
Reconstruction. The setting of the coronal and axial
planes was through the long axis of the measured late-
ral incisor (Fig. 1). The tooth length was measured by
the ,,panoramic curve® function in the sagittal plane
(Fig. 2). This function makes it possible to set the be-
ginning and the end of the lateral incisor accurately.

The tooth length was measured directly from the
panoramic curve function after the incisal and apical
borders were set in axial slices. The distance between
individual slices was 0.5 mm. The slice of each border
was determined as the latest slice into which the lateral

Obr. 2. Délka zubu mérena funkci ,,panoramic curve“ v sagitalnim
fezu.

Fig. 2. Tooth length measured by ,,panoramic curve® in the sagittal
plane.
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Obr. 3. Priibéh kontroly snimkd a vytvoreni apikalni hranice méreni.
Fig. 3. Apical border establishment and its control.

Obr. 4. Prlibéh kontroly snimkd a vytvoreni incizalni hranice méteni.

Fig. 4. Incisal border establishment and its control.

Obr. 5. Méreni meziodistalni a vestibulooralni Sitky na cementosklo-
vinné hranici.

Fig. 5. Measurement of the mesiodistal and vestibulo-oral width at
the CEJ.

Nasledujici morfometrické parametry byly méreny
u kazdého pacienta: délka lateralniho fezaku, délka ko-
runky, délka kofene, meziodistalni a vestibulooralni
Sitka na cementosklovinné hranici a v poloviné délky
korene (Obr. 5). K ziskani pfehledu o celkové velikosti
zubU u pacientl s retenci Spi¢aku a u pacientll bez re-
tence, byly horni stfedni a dolni stfedni fezaky méreny
aporovnany. Statistické vystupy byly provedeny v pro-
gramech MS Excel 2013 a Minitab 16.

Ke zjisténi potencionalnich rozdill sledovanych
znakl v meziskupinovém porovnani mezi skupinami
s retenci Spi¢akd, jednostrannou retenci Spicakd,
oboustrannou retenci $picakl, fezakl sousedicich
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incisor was projected. Apical and incisal border setting
and its control are shown in figures 3 and 4.

The following morphometric parameters were mea-
sured in each patient: lateral incisor length, crown
length, root length, mesiodistal and vestibulo-oral width
at CEJ and at the middle of the root (Fig. 5). For general
teeth size comparison of the canine impaction group
and the control group, upper and lower central incisors
were measured and compared. Statistical data were
processed with MS Excel 2013 and Minitab 16.

To find out potential differences of the features mo-
nitored between the groups with impacted canines,
unilaterally impacted canines, bilaterally impacted ca-
nines, incisors adjacent to impacted canine, and the
control group without impacted canine, the two-sam-
ple t-tests were employed. In case of unilateral impac-
tion, the group with incisors adjacent to impacted ca-
nine was compared with the group with incisors on the
unaffected opposite side using the pair t-test. Measu-
rement error was set according to Dahlberg’s formula
[17]. It fluctuated between 0.1 - 0.2 mm, the relative
error of measurement was over 5 % in case of measu-
rement of mesiodistal width at the middle of the root.

Results

1. Size of dentition in patients with impacted canine
and in patients without impacted canine:

Size of dentition (i.e. whether there is a difference in
incisors between the group with and the group without
impacted canine) was established according to the
size of right upper central incisor and right lower incisor
with the two-sample t-test. The comparison was made
to exclude potential bias due to different number of
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s retinovanym SpiCakem a kontrolni skupinou bez re-
tence $pic¢aku bylo uzito dvouvybérovych t-testl. V pri-
padé jednostranné retence bylo k meziskupinovému
porovnani fezakl sousedicich s retinovanym $pica-
kem a fezakl v opacné antimére uzito parového t-te-
stu.

Chyba méreni byla ur€ena Dahlbergovou metodou
[17]. Chyba méfeni ve vétsiné pfipadl kolisala mezi
0,1 -0,2 mm, relativni chyba méreni pfesahla 5 % v pfi-
padé méfeni mesiodistalni Sitky v poloviné korene.

Vysledky

1. Velikost dentice u souboru s retenci a bez retence
Spicaku:

Velikost dentice (zda se skupiny s retenci a bez re-
tence S$picaka lisi ve velikosti celé dentice ve skupiné
fezakl) byla stanovena podle velikosti pravého hor-
niho stfedniho fezéku a pravého dolniho stfedniho fe-
zaku dvouvybérovym t-testem. Velikost dentice mezi
skupinami byla zhotovena ke zjisténi mozné bias kvdli
nehomogenité zastoupenych pohlavi mezi jednotlivy-
mi skupinami a vylouceni vyskytu rozmérove uzSich
zub( v souvislosti s palatinalni retenci [3]. Dvouvybé-
rovy t-test neprokazal rozdily ve velikosti dentice v ob-
lasti fezaku mezi soubory s retenci a bez retence.

2. Rozdily sledovanych znakU ve velikosti postran-
nich fezakl u souboru s retenci a bez retence Spic¢aku:

Sumarizace experimentalnich dat se nachazi v Tab.
1avTab.2.Tab. 1 uvadihodnoty meziskupinovych di-
ferenciv [mm] a Tab. 2 statistickou vyznamnost téchto
diferenci. Statisticky vyznamné rozdily sledovanych
znak{ hornich postrannich fezakd v meziskupinovém
srovnani jsou zvyraznény cervene.

U souboru s retenci $pi¢aku byly horni postranni fe-
zaky v sousedstvi retinovaného Spi¢aku kratsi nez po-
stranni fezéky kontrolniho souboru bez retence $pi-
¢éku, a to z hlediska délky jejich korunky préimérné
00,5 mm, u oboustranné retence v prliméru 0 0,7 mm.

U souboru s retenci Spi¢aku meély vSechny horni po-
stranni fezaky bez zavislosti na sousedstvi retinova-
ného Spicaku vestibulooralné i mesiodistalné v pra-
méru o 0,4 mm uzSi kofeny nez postranni fezaky kon-
trolniho souboru bez retence Spi¢aku. U souboru
s oboustrannou retenci Spi¢aku byly kofeny postran-
nich rezakl vestibulooralné jesté uzsi, a to prdmérné
0 0,6 mm.

U souboru s jednostrannou retenci Spicaku nebyl
mezi postrannimi fezaky sousedicimi s retinovanym
Spicakem a protilehlymi postrannimi fezaky bez sou-
sedici retence Spi¢aku prokazan rozdil v délce zubu
ani v Sifce korene.

Postranni fezaky u souboru s oboustrannou retenci
Spicaku meély ve srovnani s postrannimi fezaky u sou-
boru s jednostrannou retenci SpiCaku v prameéru
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male and female patients in individual groups, and to
eliminate occurrence of narrower teeth due to palatal
impaction [3]. The two-sample t-test did not show
any differences in the size of incisors between the
groups with and without impacted canine.

2. Differences in the measured morphometric traits
of lateral incisors in the groups with and withoutimpac-
ted canine:

The experimental data are summarized in Table 1
and 2. Table 1 shows values of intergroup differences
(in mm), Table 2 summarizes statistical significance of
the intergroup differences. Statistically significant dif-
ferences are marked in red.

In the group with impacted canine the upper lateral
incisors adjacent to the impacted canine were shorter
than those in the group without impacted canine. The
same holds for the length of crown that was shorter by
0.5 mmon average, in case of bilaterally impacted ca-
nine by 0.7 mm.

In the group with impacted canine all upper lateral
incisor roots (whether adjacent or not to the impacted
canine) were vestibulo-orally and mesiodistally narro-
wer by 0.4 mm. In the group with bilateral impacted ca-
nine the lateral incisor roots were narrower by 0.6 mm.

In the group with unilateral impacted canine there
were found no differences in the tooth length or root
width between adjacent lateral incisors and opposite
lateral incisors.

In the group with bilateral impacted canine the late-
ral incisor roots were shorter by 1.5 mm than those in
the group with unilateral impacted canine. There were
found no differences in incisor roots width.

Discussion

A number of authors report coincidence of lateral in-
cisors anomalies with palatally impacted canines
[8,9,10]. Most of these studies were carried out on pla-
ster casts or OPG pictures, and therefore none of them
measured root widths. Without 3D imaging it was not
possible to measure root width, vestibulo-oral width
in particular. CBCT thus represents new research po-
ssibilities.

Nevertheless, the above mentioned studies confir-
med that a smaller mesiodistal width of lateral incisor
crown is usually associated with a shorter root. The
length of root is considered a key factorin the guidance
theory [11]. Our study confirmed that the roots of late-
ral incisors are shorter and also narrower.

In the group of patients with unilateral impacted ca-
nine there was not found a difference in the size of upper
lateral incisors on the side with impacted canine compa-
red to those on the side without impaction. Thus our re-
sults are different from those given by Becker in 1981 [8]
who measured mesiodistal dimensions of upper lateral
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Tab. 1. Meziskupinové rozdily sledovanych znakl postrannich fezak(: primeérné rozdily v [mm]
Tab. 1. Intergroup differences of the measured signs of upper lateral incisors: average differences [mm]

Ret (+/-) vs -1.09 -0.53
Ret (+) vs | Con -1.32 -0.61
Ret Bi vs Con -2.14 -0.68
Ret Uni (+/-) vs Con -0.56 -0.46
RetUni(+) vs | Con -0.50 -0.53
Ret Uni (-) vs | Con -0.63 -0.38
RetUni(+) vs RetUni(-) 0.13 -0.15
RetUni(+) vs RetBi 1.64 0.15

Ret Uni (+/-) | vs | Ret Bi 1.64 0.15

-0.55 -0.25 -0.26 -0.44 -0.39
-0.71 -0.28 -0.22 -0.49 -0.37
-1.45 -0.42 -0.20 -0.57 {135
-0.11 -0.17 -0.29 -0.37 -0.40
-0.04 -0.14 -0.24 -0.42 -0.39
-0.25 -0.20 -0.34 -0.33 -0.42
0.28 0.06 0.10 -0.09 0.03
1.49 0.29 -0.04 0.16 -0.04
1.49 0.29 -0.04 0.16 -0.04

Ret (+/-) = retence Spi¢aku: oba horni postranni fezaky bez pfihlédnuti k sousedstvi retinovaného Spicaku, canine impaction: both upper la-

teral incisors, no consideration of impaction side

Ret (+) = retence SpiCaku: vZdy jen Ffezak sousedici s retinovanym Spi¢akem, canine impaction: only lateral incisor on the side of impaction
Ret Bi = oboustranna retence Spi¢aku: oba horni postranni fezaky, bilateral canine impaction: both upper lateral incisors

Ret Uni (+/-) = jednostranna retence Spicaku: oba horni postranni fezaky, unilateral canine impaction: both upper lateral incisors

Ret Uni (+) = jednostranna retence Spicaku: fezak sousedici s retinovanym Spi¢akem, uniateral canine impaction: only lateral incisor on the

side of impaction

Ret Uni (-) = jednostranna retence Spi¢aku: jen fezak v opacné antimére nez je retinovany Spic¢ak, unilateral canine impaction: only lateral

incisor on the opposite side of impaction

Con = kontrolni soubor bez retence $pic¢aku (oba horni postranni fezaky), control group without canine impaction (both upper lateral incisors)
CEJ_VO = sitka vestibulooralné na cementosklovinné hranici, vestibulo-oral width at CEJ

CEJ_MD = sitka meziodistalné na cementosklovinné hranici, mesiodistal width at CEJ

half_VO = Sitka vestibulooralné v poloviné délky kofene, vestibulo-oral width in the middle of the root length

half_MD = Sitka meziodistalné v poloviné délky kofene, mesiodistal width in the middle of the root length

o 1,5 mm kratsi koren. Mezi sitkou jejich korenUl roz-
dily prokazany nebyly.

Diskuse

Mnozi autofi zjistili asociovany vyskyt anomalii late-
ralnich fezak( s palatinalné retinovanymi Spicaky [8, 9,
10]. VétSina téchto studii byla provedena na modelech
nebo OPG, proto zadny z téchto autorl neméil Sitku

korenl. Bez 3D zobrazovacich metod nebylo méreni

sitky koren(, obzvlasté vestibulooralni Sitky, v minu-
lostimozné. Zavedeni CBCT tak otevira nové moznosti
vyzkumu.

Na zakladé vySe zminénych studii bylo zjisténo, ze
mensi mesiodistalni Sitka korunky lateralniho fezaku
mdze odrazet kratsi délku kofene. Délka korene je po-
vazovana za kriticky faktor pfi teorii vedeni [11]. Nase
studie nejen potvrdila, ze délka korene lateralniho fe-
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incisor crowns in patients with unilateral impacted ca-
nine. Becker reports narrower crowns of incisors on
the side with impacted canine. On the other hand Cerno-
chova [18] did not find any difference between upper la-
teralincisors on the side with impaction and those onthe
side without impaction. She used the same study design
as Becker. Both authors assessed the size of upper la-
teral incisors only with regard to the size of lower lateral
incisor. For them microdontic incisor was considered
when the size of its crown measured mesiodistally did
not exceed the size of the crown of lower lateral incisor.
In 2000, Langberg and Peck [3] dealt with width of upper
and lower incisors. They compared the sample of pa-
tients with palatally impacted canines with the control
group without impaction. They evaluated both upper in-
cisors in the 2nd quadrant and both lower incisors in the
3rd quadrant. In comparison with the control group all
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Tab. 2. Meziskupinové rozdily sledovanych znakl postrannich fezak(: statistickd vyznamnost
Tab. 2. Intergroup differences of the measured signs of upper lateral incisors: statistical significance

* %

* %

Ret (+/-) vs Con

Ret (+) vs |Con o =
Ret Bi vs Con S £
Ret Uni(+/-) vs |Con ns L4
Ret Uni (+) vs | Con ns ns
Ret Uni (-) vs |Con ns ns
Ret Uni (+) vs RetUni(-) ns ns
Ret Uni (+) vs |RetBi ¥ ns
Ret Uni(+/-) vs RetBi s ns

* ¥ * % * % ¥ * k%

ns

* * * & &k FEE
* ¥k * ns & & EE
ns ns * % & & EE T
ns ns ns i s
ns ns ns ns ns
e ns ns ns ns
E ns ns ns ns

**p<0.001; Con”* p<0.01; *p<0.05; ns =p>0.05.

Ret (+/-) = retence Spi¢aku: oba horni postranni fezaky bez pfihlédnuti k sousedstvi retinovaného $pic¢aku, canine impaction: both upper la-

teral incisors, no consideration of impaction side

Ret (+) = retence Spicaku: vZdy jen fezak sousedici s retinovanym spi¢akem, canine impaction: only lateral incisor on the side of impaction
Ret Bi = oboustranna retence Spicaku: oba horni postranni fezaky, bilateral canine impaction: both upper lateral incisors

Ret Uni (+/-) = jednostranna retence Spicaku: oba horni postranni fezaky, unilateral canine impaction: both upper lateral incisors

Ret Uni (+) = jednostranna retence Spicaku: fezak sousedici s retinovanym Spic¢akem, uniateral canine impaction: only lateral incisor on the

side of impaction

Ret Uni (-) = jednostranna retence Spicaku: jen fezak v opacné antimére nez je retinovany Spicak, unilateral canine impaction: only lateral

incisor on the opposite side of impaction

Con = kontrolni soubor bez retence $picaku (oba horni postranni fezaky), control group without canine impaction (both upper lateral incisors)
CEJ _VO = sitka vestibulooralné na cementosklovinné hranici, vestibulo-oral width at CEJ

CEJ_MD = Sitka meziodistalné na cementosklovinné hranici, mesiodistal width at CEJ

half_VO = Sitka vestibulooralné v poloviné délky kofene, vestibulo-oral width in the middle of the root length

half_MD = sitka meziodistalné v poloviné délky kofene, mesiodistal width in the middle of the root length

zaku je u anomalii retenci Spicaku kratsi, ale zjistila dale
i to, Ze i Sitka tohoto kofene je mensi.

U souboru pacientll s jednostranné retinovanym
Spicakem nebyl na nasem souboru prokazan rozdil
ve velikosti hornich postrannich fezak( na strané s re-
tenci a bez retence. Tim se vysledky lisi od prace Bec-
kera z roku 1981 [8], ktery na sadrovych modelech mé-
fil meziodistalni rozméry korunek hornich lateralnich
fezakl u pacientl s jednostranné retinovanym $pica-
kem. Z vysledku jeho studie vyplyva, ze korunky fe-
zak{ jsou na strané retence uz$i. Naopak Cernochova
[18] ve své praci z roku 2010 mezi hornimi lateralnimi
fezaky na strané retence a bez retence nezjistila rozdil.
Metodika jejiho vyzkumu byla shodna s tou, kterou
pouzil Becker. Oba autofi tedy velikost horniho po-
stranniho fezaku hodnotili pouze ve vztahu k velikosti
dolniho postranniho fezaku. Jako mikrodonticky fezak
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incisors showed lower values, which is contrary to our
results.

The main morphological feature monitored in our
study was the width of root at CEJ and at the middle
of the root in patients with unilateral and bilateral upper
canine impaction. Roots of upper lateral incisors in the
sample of patients with impacted canine were narro-
wer both mesiodistally and vestibulo-orally. Roots of
lateral incisors with bilaterally impacted canine were
narrower vestibulo-orally in comparison with lateral in-
cisors with unilaterally impacted canine.This could in-
dicate that vestibulo-oral width of lateral incisor root
may play the major role in the contact of the crown of
erupting canine with the root of lateral incisor during
its guiding into the correct eruption path. In case the
vestibulo-oral width of the root is sufficient, the contact
between the canine crown and lateral incisor root is
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oznacili zub tehdy, kdyz velikost jeho korunky v mezi-
odistalnim rozméru nepresahovala velikost korunky
dolniho postranniho fezaku. Langberg a Peck [3] se
v roce 2000 zabyvali Sitkami fezaku v horni a dolni ¢e-
listi. Porovnavali je u pacientl s palatinalné retinova-
nymi Spi¢aky oproti kontrolni skupiné bez retence.
Hodnotilivzdy oba hornitezaky v 2. kvadrantu s obéma
dolnimi fezaky ve 3. kvadrantu. VSechny fezaky vyka-
zaly oproti kontrolni skupiné prlimérné mensi hodnoty,
coz se neshoduje s nasimi vysledky.

Hlavnim sledovanym morfologickym znakem ve
studii byla Sitka kofene u cementosklovinné hranice
av poloviné délce kofene u souboru pacientt s jedno-
strannou a oboustrannou retenci horniho stalého Spi-
¢éku. Koreny hornich postrannich rezakd pacientt na-
Seho souboru byly uzsi v meziodistalnim i vestibuloo-
ralnim rozméru nez u kontrolniho souboru bez
retence. Koreny u lateralnich fezak( s oboustrannou
retenci byly vestibulooralné uzsi nez u lateralnich fe-
z4ak( s jednostrannou retenci. To by mohlo znamenat,
ze vestibulooralni Sitka korene postranniho fezaku
mUZze hrat podstatnou roli pfi kontaktu korunky prore-
zavajiciho Spic¢aku s kofenem lateralniho fezaku a pfi
jeho navadéni do spravné erupcni drahy. To do teorie
vedeni erupce Spicaku pridava jesteé treti rozmeér, kte-
rym je vestibulooralni Sitka kofene. Pokud je tato do-
stateCna, je vétsi pravdépodobnost kontaktu korunky
Spi¢aku s kofenem lateralniho fezaku. V pfipadé, ze
je koren lateralniho fezaku uzsi ve vestibulooralnim
rozméru, mize dojit k selhani kontaktu mezi korunkou
Spicaku a korenem fezaku. Tuto skuteCnost potvrdil
i Liuk [12] ve své praci z roku 2013. Jejich vyzkum
byl provadén na CBCT, kde zjistovali podrobné para-
metry horniho lateralniho fezaku u souboru pacient
s palatindlné retinovanym $pi¢akem.

V nasi studii se prokazalo, Zze délka lateralnich re-
zak( u pacientd s oboustrannou retenci Spi¢aku je
krat$i. Bylo to zplsobeno prevazné kratsi délkou ko-
fene, ato prdmérné 1,5 mm proti skupiné s jednostran-
nou retencii proti kontrolni skupiné. Zmenseni korunky
nebylo tak vyrazné, Cinilo prdmérné pouze 0,7 mm.
V praci Liuka [12] i Beckera [11] bylo zkraceni zubu
oproti kontrolni skupiné o 2,1 mm, tedy o 0,5 mm (asi
25 %) vétsi, nez v nasi studii. Becker ale provadél
své méreni na OPG, kde celkova délka zubu byla vétsi
priblizné o 6 mm i proti Liukové CBCT studii.

V souvislosti s nasimivysledky je v§ak tfeba zohlednit
to, ze soubor nebyl homogenni z hlediska pohlavi.
U souboru s retenci Zeny tvofily 76 %, u kontrolni sku-
piny 27 %. Becker [4] uvadi, Ze meziodistalni Sitka zubl
je uzen mensi. Nehomogennost souboru by mohla zpU-
sobit chyby ve vysledcich (bias). Abychom toto vylougili,
meéili jsme v naSem souboru i Sitku horniho i dolniho
stfedniho fezaku. Prokazalo se, Zze soubor s retenci
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more probable. In case the root of lateral incisor is na-
rrower vestibulo-orally, the contact between canine
crown and incisor root may fail. This fact was proved
by Liuk [12] in 2013. The study was carried out with
CBCT, detailed parameters of upper lateral incisor in
the group of patients with palatally impacted canine
were observed.

Our study confirmed that lateral incisors are shorter
in patients with bilateral canine impaction. This was
especially due to a shorter root (by 1.5 mm on average)
in comparison with the group with unilateral impac-
tions and the control group. Reduction of crown was
not so significant (0.7 mm on average). In works by Liuk
[12] and Becker [11] the tooth was reduced by 2.1 mm,
i.e. by 0.5 mm (about 25 %) more than in our study. Ho-
wever, Becker worked with OPG, where the overall
length of tooth was longer by approx. 6 mm compared
even with Liuk’s CBCT study.

When discussing our results we should remember
that male and female patients were not proportionally
represented. In the group with impacted canine there
were 76 % of women, in the control group 27 % of wo-
men. Becker [4] reports reduced mesiodistal width of
teeth in women. Inhomogeneity of the group might re-
sultin errors in the results (bias). To exclude the possibi-
lity we measured the width of both upper and lower cen-
tral incisors. It was proved that the group with impacted
canine and the control group did not differ in the size of
the general dentition in the segment of incisors.

Conclusions

1. Lateral incisor crowns on the side of the impacted
canine are shorter in the group of patients with canine
impaction than in the control group without impaction.
They are 0.5 mm shorter in the patients with unilateral
impaction and 0.7 mm shorter in the patients with bila-
teral impaction. Lateral incisor root length is 0.6 mm
shorter in the group of patients with unilateral impac-
tion and 1.5 mm shorter in the patients with bilateral
canine impaction than in the control group without im-
pactions.

2. Lateral incisor roots on the side of the impaction
as well as on the opposite side are 0.4 mm labiolin-
gually and mesiodistally narrower in the group with ca-
nine impaction than in the control group. Lateral incisor
roots in patients with bilateral canine impaction are
even narrower labiolingually, 0.6 mm on average.

3. Thereis no difference in tooth length or root width
between lateral incisors on the side of canine impac-
tion and on the opposite side.

4. Lateral incisor root length is 1.5 mm shorter in pa-
tients with unilateral canine impaction than in those
with bilateral canine impaction. There is no difference
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a bez retence Spicaku se nelisil ve velikosti celé dentice
ve skupiné fezaku, bez ohledu na pohlavi pacientd.

Zaveéry

1. U souboru s retenci $pi¢aku byly horni postranni
fezaky v sousedstvi retinovaného Spicaku kratsi, nez
postranni fezaky kontrolniho souboru bez retence Spi-
¢éku, a to z hlediska délky jejich korunky préimérné
o 0,5 mm, u oboustranné retence v prliméru o 0,7
mm. Délka kofene lateralnich fezakd je o 0,6 mm kratsi
u pacientd s jednostrannou retenci, o 1,5 mm kratsi
u pacientll s oboustrannou retenci nez u pacient
bez retence.

2. U souboru s retenci $pi¢aku mély vSechny horni
postranni fezaky bez zavislosti na sousedstvi retinova-
ného $pic¢aku vestibulooralné i meziodistalné v priméru
o 0,4 mm uzsi kofeny nez postranni fezaky kontrolniho
souboru bez retence Spi¢aku. U souboru s oboustran-
nou retenci $pic¢aku byly kofeny postrannich fezaku ve-
stibulooralné jesté uzsi, a to primérné o 0,6 mm.

3. U souboru s jednostrannou retenci Spi¢aku nebyl
mezi postrannimi fezaky sousedicimi s retinovanym
Spi¢akem a protilehlymi postrannimi fezéky bez sou-
sedici retence Spi¢aku prokazan rozdil v délce zubu
ani v Sifce korene.

4. Postranni fezaky u souboru s oboustrannou re-
tenci Spi¢aku mély ve srovnani s postrannimi fezaky
u souboru s jednostrannou retenci $pi¢aku v priméru
o 1,5 mm kratsi kofen. Mezi $itkou jejich kofent rozdily
prokazany nebyly.

Autofi nemaji komercni, vlastnické nebo financni zajmy na pro-
duktech nebo spolec¢nostech popsanych v tomto ¢lanku.
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