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Souhrn
Cil préace: Cilem této prace bylo zjistit Gspé$nost spontanniho profezani ponechanych zub( (s nedokonéenym vyvojem kofene) ovliv-
nénych folikularni cystou do dutiny Ustni po provedené cystektomii. Dale jsme porovnavali polohu retinovanych zubi s pfitomnosti
prekazek nejen ve formé folikularni cysty, ale i ve formé odontomu nebo nadpocetného zubu. Navic jsme se zaméfili i na hodnoceni
rozdilu v rychlosti profezani u spontanné profezanych a ortodonticky aktivné zafazovanych zubd.

Materidl: Do souboru bylo zafazeno 46 pacientd s celkem 60 retinovanymi zuby. Pfi¢inou retence u 6 pacientd (14 zubU) byla folikular-
ni cysta, u 19 pacient( (21 zub() odontom a u 19 pacient( (23 zub() pfespocetny zub. U 2 pacient( byla pfitomna soucasné folikularni
cysta a odontom s celkem 2 retinovanymi zuby.

Metodika: Hodnotili jsme Uspésnost spontanniho profezani retinovanych zub( po odstranéni folikularni cysty, odontomu nebo nad-
pocetného zubu. Na OPG snimcich ¢i na OPG generovanych z CBCT jsme u retinovanych zub( porovnavali charakteristiky — hloubka,
vzdalenost apexu od pravidelné polohy a rozdil v Ghlech k vertikalni referen¢ni linii mezi retinovanym zubem a jeho stranovym analo-
gem. Vypocitali jsme rychlost profezani zubd do dutiny Ustni u spontéanné profezanych zub( a zub( aktivné zarazovanych.

Vysledky: Metoda ponechani pfi¢inného zubu s nedokoncenym vyvojem korene po odstranéni folikularni cysty byla ve vSech pfipa-
dech Uspésna, tedy zuby spontanné profezaly do dutiny Gstni. Mezi jednotlivymi druhy prekazek (folikularni cysta, odontom a nadpo-
cetny zub) nebyly nalezeny statisticky signifikantni rozdily v hloubce a rozdilu v thlech k vertikalni referencni linii postizeného zubu
a jeho stranového analogu, ovS§em statisticky signifikantni byl rozdil ve vzdéalenosti apexu od pravidelné polohy. Poloha apexu byla
u folikuldrnich cyst méné ovlivnéna. Zuby aktivné zarazované profezavaly statisticky signifikantné rychleji nez zuby ponechané ke
spontanni erupci po odstranéni prekazky.

(Ortodoncie 2022, 31, €. 3, s. 182-190)

Abstract

Aim: The aim of the presented work was to establish the success rate of spontaneous eruption of teeth (with incomplete roots
development) with dentigerous (follicular) cyst into the mouth cavity after completed cystectomy. Further, the position of impacted
teeth with obstacles represented by dentigerous cysts, odontoma, or supernumerary tooth. The difference in the speed of eruption of
spontaneously erupted teeth and orthodontically aligned teeth was also assessed.

Material: The sample included 46 patients with 60 impacted teeth. The impaction was caused by dentigerous cyst in 6 patients (14
teeth), odontoma in 19 patients (21 teeth), and supernumerary tooth in 19 patients (23 teeth). In 2 patients it was dentigerous cyst
together with odontoma (2 teeth).

Method: The success rate of spontaneous eruption of impacted teeth following removal of dentigerous cyst, odontoma or supernumerary
tooth was evaluated. In OPGs or in OPGs generated from CBCT (CBCT-to-OPG) the following characteristics were compared: depth, distance
of apex from its regular position, difference in angles to vertical reference line between the impacted tooth and its contralateral opposite.
The speed of eruption of teeth into the mouth cavity was calculated for spontaneously erupted teeth and for actively aligned teeth.

Recenzovany ¢asopis Ceské ortodontické spolecnosti



ORTODONCIE | ro¢nik 31 | &. 3/2022
ODBORNE PRACE / ORGINAL ARTICLES

Results: The method of impacted tooth with incompletely developed root after cystectomy was successful in all cases, i.e. the teeth
spontaneously erupted into the mouth cavity. Between individual obstacles (dentigerous cyst, odontoma, supernumerary tooth) there
was found no statistically significant difference in the depth and angles to vertical reference line of the affected tooth and its opposite.
However, the difference in the distance of apex from its regular position was statistically significant. In case of dentigerous cysts the
apex position was less affected. Teeth actively aligned erupted significantly more rapidly than teeth erupting spontaneously after the

obstacle was removed.
(Ortodoncie 2022, 31, No. 3, p. 182-190)

S)

Klicova slova: folikularni cysta, retence, spontanni profezani zubu, aktivni ortodonticky tah
N Key words: dentigerous (follicular) cyst, impaction, spontaneous tooth eruption, active orthodontic movement

Uvod

Jednou z velmi Castych ortodontickych anomalii je re-
tence zubu. Pri¢in retence zubu je fada, napriklad odchyl-
na erupcni draha, diskrepance v zubnim oblouku nebo
prekazka v protezavani [1]. Mezi nejcastéjsi prekazky patii
nadpocetné zuby, odontomy a folikularni cysty. Vzdy je
potieba na zakladé kompletni ortodontické dokumenta-
ce zhotovit 1éCebny plan, jehoz soucasti bude v naprosté
vétsiné pripadul i odstranéni prekazky, pokud je pritom-
na. Zvazujeme, zda ma retinovany zub po tomto chirur-
gickém vykonu Sanci spontanné proiezat do dutiny ustni,
nebo je vhodné vykon doplnit nalepenim tazného zaii-
zeni na korunku zubu a zavést aktivni tah, ¢i je dokonce
nutné retinovany zub extrahovat. Pro klinickou praxi je
ucinéni tohoto rozhodnuti velmi dllezité. Vzdy preferuje-
me vlastni zub pred jeho protetickou nahradou.

Standardni terapii folikularnich cyst doporucenou v lite-
rature je enukleace cysty s extrakei postizeného zubu. V pfi-
padé rozsahlé cysty, kde je veliké riziko poskozeni okolnich
struktur béhem enukleace, je mozné provést koronektomii
zubu spolu s cystektomii, dekompresi nebo marsupializaci
[2,3, 4, 5]. Dekomprese a marsupializace muze byt definitivni
terapeutickou modalitou, ¢i inicialni, nasledovanou enuklea-
ci cysty spolu s extrakci zubu po zmenseni velikosti cysty [6,
7). Vybér chirurgické procedury zalezi na velikosti a lokalizaci
cysty a na zkuSenostech a schopnostech chirurga.

V literatufre se jako moznost terapie u mladych pacientt
s neukoncenym vyvojem postizenych zubt1 uvadi dekom-
prese ¢i marsupializace jako minimalné chirurgicky inva-
zivni vykon [8, 9]. Tento postup umozni zmenseni a hojeni
cysty s minimalnim rizikem poskozeni prilehlych struktur.
Spontanni profezani postizeného zubu je mozné [10, 11].
Vyznamnou nevyhodou tohoto postupu je ovSem velmi
dlouha doba hojeni a nutné pravidelné kontroly. Téz je do-
poruceno udrzovat drenaz ¢i aparatky pro udrzeni otevre-
ného usti do dutiny tstni. Nejvétsi nevyhodou je vsak po-
nechani tkané€ in situ a absence histologického vySetreni
celé 1éze. Je zde riziko ponechani nerozpoznaného benig-
niho ¢i maligniho neoplastického procesu nebo moznost
maligniho zvratu zbyvajici vystelky cysty [9, 12, 13, 14].

Introduction

Tooth impaction belongs to very frequent orthodontic
anomalies. There is a number of potential causes, such
as abnormal eruption path, discrepancy within the den-
tal arch or an obstacle inhibiting eruption [1]. The most
frequent obstacles include supernumerary teeth, odonto-
mas, and dentigerous cysts. Complete orthodontic docu-
mentation is necessary to set the treatment plan that will
include (in most cases) removal of an eventual obstacle.
We should consider whether after this management an
impacted tooth can spontaneously erupt into the mouth
cavity, or if it is appropriate to adjust traction on the tooth
crown and apply an active movement, or even whether
the extraction of the impacted tooth is necessary. The
decision is very important in clinical practice. We always
prefer an original tooth to its prosthetic replacement.

The standard therapy of dentigerous cysts recommended
in the literature involves a cyst enucleation and extraction
of the affected tooth. In case the cyst is widespread with the
risk of damage to adjacent structures during enucleation,
we can perform coronectomy of the tooth accompanied
with cystectomy, decompression or marsupialization [2, 3,
4, 5]. Decompression and marsupialization may be either
final therapeutic modality or the initial one followed with
cyst enucleation and tooth extraction after the cyst gets
smaller [6, 7]. Selection of surgical method depends on
a cyst volume and location as well as on experience and
erudition of a surgeon.

In the literature, minimally invasive methods of de-
compression or marsupialization are recommended
in young patients with incomplete development of the
affected teeth [8, 9]. These methods result in decreased
and healing cysts and bring the minimum risk of damage
done to adjacent structures. Spontaneous eruption of the
affected tooth is possible [10, 11]. Disadvantages include
a long time of recovery and necessary regular check-ups.
Drainage and appliances to keep mouth cavity entrance
opened are also recommended. However, the greatest
disadvantage is that the tissue remains in situ and histolo-
gical examination of the whole lesion is impossible. There

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

183



ORTODONCIE | ro¢nik 31 | &. 3/2022
ODBORNE PRACE / ORGINAL ARTICLES

184

Pfi zanedbani terapie muze mit pritomnost folikularni
cysty v Celisti za nasledek destrukci kosti, resorpci kore-
nl okolnich zubt, nékdy i transformaci v odontogenni
tumor (napriklad ameloblastom) nebo dokonce maligni
zvrat [15, 16].

Nase pracovisté donedavna dodrzovalo protokol o ex-
trakci pricinného zubu cysty v rdmci chirurgického vyko-
nu. Diivodem extrakce pricinného zubu byla obava, Ze zub
nema Sanci profezat do dutiny ustni (z divodu velkého
odtlaceni zubu mimo ptivodni polohu), obava o zastaveni
vyvoje korene ¢i moznou malformacizubu. Pfi ponechani
pricinnych zubu a jejich aktivnim tahu je zde mozné rizi-
ko zaneseni infekce do mista vykonu ascendentni cestou.
Marsupializace nebyla provadéna kvuli riziku neoplastic-
ké transformace cysty.

V soucasné dobé jsme se prii feSeni folikularnich cyst
vyvijejicich se zubli u déti a dospivajicich na nasem pra-
covisti snazili tyto zuby ponechat. V téchto pripadech se
snazime pfi odstranéni folikularni cysty zuby zachovat
a nechat je spontanné prorezat do dutiny Gstni. Podmin-
kou pro tento postup je neukonceny vyvoj korenti ovliv-
nénych zubtli pro zachovani erup¢éniho potencialu. Posti-
Zené zuby je nutno klinicky a rentgenologicky sledovat.

Material

Pacienti byli do studie zarazeni retrospektivné od roku
2010 do roku 2021. Kritériim vyhovovalo 46 pacientt s cel-
kem 60 retinovanymi zuby. Podminky pro zarazeni do
studie byly: retence zubu z divodu prekazky, potvrzena
pritomnost folikularni cysty, nadpocetného zubu nebo
odontomu a zhotovené OPG ¢i CBCT se zietelnym zobra-
zenim struktur nutnych k dalsimu hodnoceni.

Pacienti zarazeni do studie byli rozdéleni do 2 skupin:

1. skupina Spontanni (Sp.), kde se retinovany zub po od-
stranéni prekazky ponechaval ke spontannimu profezani
do dutiny tstni (30 zubti - 15 hornich fezaki, 5 dolnich fe-

2. skupina Aktivni (Ak.), kde byl v rdmci chirurgického
vykonu odstranéni prekazky i polepen attachmentem re-
tinovany zub a byl zahajen aktivni tah (30 zub® - 13 hor-
nich fezakt, 7 hornich $pic¢aku, 1 horni premolar, 1 dolni
fezak, 7 dolnich Spic¢aku a 1 dolni premolar).

Dle typu prekazky byli pacienti a jejich retinované zuby

rozdéleni do skupin (Tab. 1):

1. DC (dentigerous cyst, folikularni cysta) - 6 pacientu, 14
zubll

2. O (odontoma, odontom) - 19 pacientu, 21 zubt

3. ST (supernumerary tooth, nadpocetny zub) - 19 pacien-
ta, 23 zubt

is a risk that unrecognized benign or malign neoplastic
process continues, or that the remaining cyst lining may
become malignant [9, 12, 13, 14].

Neglected dentigerous cyst in the jaw may result in
bone destruction, resorption of roots of the adjacent
teeth, sometimes in transformation into an odontogenic
tumour (e.g. ameloblastoma) or even malignancy [15, 16].

Until recently, our clinic followed the protocol invol-
ving the extraction of an affected tooth during surgical
management. The extraction was explained by the fear
that the tooth cannot erupt into the mouth cavity (due
to being pushed aside from its regular position), that the
root development halts, or that the tooth will be defecti-
ve. In case the affected teeth are left in place and active
movement is applied, there is a risk of infection into the
place of therapy. Marsupialization was not performed be-
cause there was the risk of neoplastic transformation of
acyst.

Nowadays, when solving dentigerous cysts of develo-
ping teeth in children and adolescents, we prefer to retain
the teeth and let them erupt spontaneously. The precon-
dition for the procedure is an incomplete development of
affected teeth roots in order to maintain their eruption
potential. Affected teeth must be clinically checked-up
and controlled with X-rays.

Material

The patients were included into the study retrospec-
tively since 2010 till 2021. The sample included 46 pati-
ents with 60 impacted teeth. The criteria to meet were
the following: tooth impacted due to an obstacle, proved
presence of dentigerous cyst, supernumerary tooth or
odontoma, OPGs or CBCTs with good quality image of
structures required for additional assessment.

The patients were subdivided into 2 groups:

Group 1 - Spontaneous (Sp.) - after an obstacle removal
the impacted tooth was left in its place to spontaneous-
ly eruption (30 teeth - 15 upper incisors, 5 lower incisors,
2 lower canines, 7 upper premolars, and 1 lower molar)

Group 2 - Active (Ac.) - after surgical removal of an
obstacle, the impacted tooth was attached and an active
movement started (30 teeth - 13 upper incisors, 7 upper
canines, 1 upper premolar, 1 lower incisor, 7 lower canines,
and 1 lower premolar).

According to the type of an obstacle the patients and
their impacted teeth were further divided into the fo-
llowing groups (Table 1):

1. DC (dentigerous cyst) - 6 patients, 14 teeth
2. O (odontoma) - 19 patients, 21 teeth
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U 2 pacientt byla pfitomna soucasné folikularni cysta
a odontom s celkem 2 retinovanymi zuby (nebyli zapoci-
tani do predchozich skupin).

Celkovy prameérny vék pacientd zarazenych do soubo-
ru byl 11,4 let se smérodatnou odchylkou 2,8, ve skupiné
Spontanni byl primérny vék pacienti 9,5 let se smérodat-
nou odchylkou 1,7 a ve skupiné Aktivni byl primérny vék
pacientt1 12,7 se smérodatnou odchylkou 2,7.

Stadium vyvoje kofene retinovanych zubli bylo nizsi
ve skupiné Spontanni, cemuz téz odpovida rozhodovani
o terapeutickém postupu.

Metodika
1. Provedena méreni

Meéreni probihala na OPG snimcich ¢i na OPG genero-
vanych z CBCT (pribéh fezu byl individualizovan dle tva-
ru zubniho oblouku pacienta a probihal stfedem jednot-
livych zubtli v priibéhu zubniho oblouku na drovni jejich
cemento-sklovinné hranice).

Na téchto snimcich bylo méreno:

A) Hloubka [mm)]

V pocitacovém programu Medicalc4 byla na OPG c¢i
generovaném OPG snimku z CBCT mérena linearnim mi-
limetrovym 2D meéridlem s presnosti 0,1 mm vzdalenost
od nejokluzalne€jsiho bodu retinovaného zubu k vrcholu
mekkych tkani alveolu v misté jeho budouciho profezani
(Obr. 1).

B) Vzdalenost apexu retinovaného zubu od jeho pravi-
delné polohy [mm]

Za pravidelnou polohu apexu retinovaného zubu pova-
Zujeme polohu apexu jeho stranového analogu pienese-
nou osovou symetrii (vertikalni referenc¢ni linie) na stranu
prekazky. V pocitacovém programu Medicalc4 byla na OPG
¢i generovaném OPG snimku z CBCT nejprve narysovana
vertikalni referenc¢ni linie (linie ve stfedni ¢are), ktera déli-
la ithel mezi dvéma frontalnimi fyziologicky prorezanymi
zuby (Obr. 2). Poté se v programu narysovala kolmice na
tuto linii prochazejici aktualni polohou apexu stranového

Tab. 1/ Tab. 1 Pocty jedincl v jednotlivych skupinach dle zaznamenané pre-
kazky / Number of individuals in groups according to the recorded obstacle

Obstacle Plul_n!:er of Number of affected teeth
individuals 1 2 3 4 5
DC 6 2 2 1 1
0 19 17 2
ST 19 15 4
DC+ 0O 2 2

DC = folikuldrni cysta / dentigerous cyst, O = odontoma, ST = pfespocetny zub / super-
numerary tooth, DC + O jedinci s kombinaci pfekaZek / individuals with a combination of
obstacles.

3. ST (supernumerary tooth) - 19 patients, 23 teeth

In 2 patients there were present dentigerous cyst and
odontoma at the same time (2 impacted teeth; they were
not put into any of the above given groups).

The mean age of patients taking part in the study was
11.4 years (SD = 2.8); in Spontaneous Group the mean age
was 9.5 yrs (SD = 1.7), in Active Group the mean age was
12.7 (SD = 2.7).

The stage of development of the impacted teeth roots
was lower in Spontaneous Group, which was reflected in
the decision on the treatment procedure.

Method
1. Measurements performed

Measurement were carried out in OPGs or OPGs gene-
rated from CBCT (the section was individual according to
the shape of a patient’s dental arch and ran through the
middle of individual teeth within the dental arch on the
level of their cemento-enamel junction).

The following parameters were measured:

A) Depth [mm)]

In the software Medicale4 we measured on OPG or CB-
CT-to-OPG with linear millimeter 2D ruler with the accu-
racy of 0.1 mm the distance between the most occlusal
point of the impacted tooth and the top of soft tissues of
alveolus at the place of the future eruption of the tooth
(Fig. 1)

B) Distance between the impacted tooth apex and its
regular position [mm)]

Regular position of the impacted tooth apex is consi-
dered the position of its opposite’s apex transferred with
axial symmetry (vertical reference line) to the side of an
obstacle. In Medicale4 software we first drew vertical re-
ference line (midline line) on OPG or CBCT-to-OPG. The
line divided the angle between two front physiologically
erupted teeth (Fig. 2). Then we drew a perpendicular to
the line running through the actual position of the op-
posite tooth apex (i.e symmetrical regular tooth) (Fig. 3).

N

Obr. 1/ Fig. 1
Méfeni hloubky korunky retinovaného zubu / Measurement of the depth of the
impacted tooth crown
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analogu retinovaného zubu (tj. symetrického pravidelného
zubu) (Obr. 3). Vzdalenost apexu analogu od vertikalni refe-
rencni linie se zmeérila linedrnim milimetrovym 2D meéri-
dlem s presnosti 0,1 mm a prenesla se osovou symetrii na
stranu retinovaného zubu. Definitivni méreni vzdalenosti
tohoto preneseného bodu k apexu postizeného zubu je
oznaceno na obr 3 ¢ervené (vzdalenost tohoto bodu od ape-
xu retinovaného zubu). Méreni bylo provedeno linearnim
milimetrovym 2D méridlem s presnosti 0,1 mm (Obr. 3).

C) Uhel retinovaného zubu k vertikalni referenéni linii [°]

V pocitacovém programu Medicalc4 byla na OPG ¢i ge-
nerovaném OPG snimku z CBCT pred 1é¢bou nejprve na-
rysovana vertikalni referencni linie, ktera délila ihel mezi
dvéma frontalnimi fyziologicky profezanymi zuby (linie
ve stfedni ¢are) (Obr. 2). Poté se 4bodovym uhlovym meéri-
dlem s presnosti 0,1° zméril ihel mezi vertikalni referenc-
ni linii a podélnou osou retinovaného zubu urc¢enou jeho
apexem a hrotem/polovinou délky incize (Obr. 4).

D) Uhel mezi vertikalni referen¢ni linif a symetrickym
zubem (stranovym analogem retinovaného zubu) [°]

V pocitacovém programu Medicalc4 byla na OPG ¢i
generovaném OPG snimku z CBCT nejprve narysovana
vertikalni referenc¢ni linie, ktera délila thel mezi dvéma
frontalnimi fyziologicky profezanymi zuby (linie ve stfed-

w

l -l

]
I
U 6
Obr. 2/ Fig. 2

Uréeni vertikalni referencni linie / Determination of vertical reference line

e

Obr. 4/ Fig. 4
Méreni dhlu retinovaného zubu k vertikalni referencni linii / Measurement of
the angle between the impacted tooth and vertical reference line

The distance between the opposite tooth apex and ver-
tical reference line was measured with linear millime-
ter 2D ruler with the accuracy of 0.1 mm and by mean
of axial symmetry was transferred onto the side of the
impacted tooth. The final measurement of the distance
between this transferred point and the impacted tooth
apex is marked in red in Fig.3. The measurement was
performed with linear millimeter 2D ruler with the ac-
curacy of 0.1 mm (Fig. 3).

C) Angle between the impacted tooth and vertical refe-
rence line [°]

In Medicale4 and on OPG or CBCT-to-OPG taken prior
to treatment the vertical reference line was drawn, divi-
ding the angle between two front physiologically erupted
teeth (midline line) (Fig. 2). Then a 4point protractor of
the accuracy 0.1° was used to measure the angle between
vertical reference line and oblong axis of the impacted
tooth defined by its apex and tip/half of incision length
(Fig. 4).

D) Angle between vertical reference line and symmet-
ric tooth (contralateral opposite of the impacted tooth) [°]

In Medicale4 and on OPG or CBCT-to-OPG vertical refe-
rence line was first drawn dividing the angle between two
front physiologically erupted teeth (midline line). Then

W

Obr 3/ Fig. 3

Méreni vzdalenosti apexu retinovaného zubu od jeho pravidelné polohy / Mea-
surement of the distance between the impacted tooth apex and its regular
position

N

Obr. 5/ Fig. 5

Schéma méfeni dhlu symetrického zubu (stranového analogu retinované-
ho zubu) k vertikalni referen¢ni linii / Measurement of the angle between
symmetrical tooth (opposite of the impacted one) and vertical reference
line - a scheme
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ni ¢are). Poté se 4bodovym Uhlovym méridlem s presnosti
0,1° zmeéril thel mezi vertikalni referenc¢ni linii (linii ve
stfedni ¢are) a podélnou osou symetrického zubu (strano-
vého analogu retinovaného zubu) uré¢enou jeho apexem
a hrotem/polovinou délky incize.

2. Provedené vypocty

A) Rozdil v iihlech k vertikalni referencni linii retinova-
ného zubu a jeho analogu [°]

Rozdil ahlu retinovaného zubu k vertikalni referen¢ni
linii a ihlu jeho stranového analogu k vertikalni referenc-
ni linii (Obr. 4 a 5).

B) Cas profezani [mésice]

Cas profezani byl vypocitan jako pocet mésicti uply-
nulych od chirurgického vykonu do profiznuti hrotu, re-
spektive prvni objevené ¢asti incize v dutiné tstni.

C) Rychlost profezavani [mm/meésic]|

Rychlost profezavani byla vypocitana jako hloubka/cas
profezavani.

Statistika

Statistické zpracovani dat provedl Ing. Patrice Ma-
rek, Ph.D. Byly vyuzity test normality pomoci Anderso-
nova-Darlingova testu, test homogenity rozptylt pomoci
Bartlettova testu, dale test ANOVA, Kruskaltv-Wallistv test,
Stuarttv test, Wilcoxonuv test a Fischeruv exaktni test.

Vysledky

Na zakladé namérenych dat nebyl nalezen statistic-
ky vyznamny rozdil (KruskalGv-WallisGiv test p= 0,429)
v hloubce korunky retinovaného zubu u vSech tfi typa
prekazek (Tab. 2).

Tab. 2 / Tab. 2 Charakteristiky pro vliv pfekazky na hloubku / Characteristics
for the influence of the obstacle on the depth.

a 4point protractor of the accuracy 0.1° was used to mea-
sure the angle between vertical reference line (midline
line) and oblong axis of symmetrical tooth (contralateral
opposite of the impacted one) defined by its apex and tip/
half of incision length.

2. Calculations

A) Difference in the angles to vertical reference line of
the impacted tooth and its opposite [°]

The difference of the angle between the impacted too-
th and vertical reference line and the angle between its
opposite and vertical reference line (Fig. 4,5).

B) Time of eruption [months]

Time of eruption was calculated as the number of
months elapsed since the surgery till the tip eruption, or
the first part of incision visible in the mouth cavity, re-
spectively.

C) Speed of eruption [mm/month|

The speed of eruption was calculated as the depth/time
of eruption.

Statistics

The data were statistically processed by Ing. Patrice
Marek, Ph.D. The following tests were utilized: norma-
lity test according to Anderson-Darling test, dispersi-
on homogeneity test (Bartlett’s test), ANOVA, the Krus-
kal-Wallis test, Stuart’s test, Wilcoxon’s test, and Fisher
’s exact test.

Results

The data collected did not show any statistically signi-
ficant difference (the Kruskal-Wallis test p=0.429) regar-

Tab. 3/ Tab. 3 Charakteristiky pro vliv piekazky na vzdalenost apexu od ideélu
/ Characteristics for the influence of the obstacle on the distance of the apex
from the ideal.

.. Obstacle ot Obstacle
Characteristic DC o) ST Characteristic DC 0 ST

Count 14 21 23 Count 9 21 21
Mean (mm) 6.2 6.9 7.0  Mean (mm) 6.5 11.0 113
Standard Standard

deviation 4.7 35 35 deviation 4.2 4.2 2.9
Minimum 2.5 1.9 1.8  Minimum 2.2 5.0 6.4
First quartile 3.0 35 4.2 First quartile 23 7.3 9.6
Median 4.9 6.3 6.4  Median 6.4 11.2 10.5
Third quartile 6.9 8.8 9.1 Third quartile 9.8 13.3 14.2
Maximum 19.9 134 16,5 Maximum 135 20.9 16.2
Interquartile Interquartile

range 3.9 54 4.9 range 7.6 6.0 4.6

DC = folikularni cysta / dentigerous cyst, O = odontoma, ST = pfespoéetny zub / supernu-
merary tooth

DC = folikuldrni cysta / dentigerous cyst, O = odontoma, ST = pfespocetny zub / supernu-
merary tooth
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Na zakladé nameérenych dat byl nalezen statisticky
vyznamny rozdil v parametru vzdalenosti apexu od jeho
pravidelného postaveni u skupiny DC oproti skupinam
0 a ST (p=0,005). Z pohledu na data v tabulce lze usoudit,
Ze ve skupiné DC (dentinogenous cyst) byla vzdalenost
apexu retinovaného zubu mensi od jeho pravidelné sku-
piny oproti zbyvajicim dvéma skupinam (Tab. 3).

Na zakladé nameérenych dat nebyl nalezen statisticky
vyznamny rozdil v rozdilu thla k vertikalni referencni li-
nii retinovaného zubu a jeho stranového analogu u vSech
tfi typQ prekazek (Tab. 4).

V naSem souboru vSechny zuby s nedokon¢enym vy-
vojem korene ponechané po odstranéni folikularni cysty
spontanné prorezaly do dutiny ustni, ve skupiné odonto-
mu doslo u 6 retinovanych zubti z 10 k selhani spontan-
ni erupce a u skupiny nadpocetnych zubti u 2 zubt z 6
(Tab. 5).

Selhani spontanni erupce bylo definovano jako zasta-
veni erupce, kdy se na kontrolnim OPG nezmeénila ver-
tikdlni pozice retinovaného zubu. Zuby aktivné razené
profezavaly statisticky signifikantné rychleji (Wilcoxontv
test p= 0,034) nez zuby ponechané ke spontanni erupci
po odstranéni prekazky (Tab. 6, Obr. 6).

Tab. 4/ Tab. 4 Charakteristiky pro vliv pfekazky na rozdil Ghlt k vertikdIni refe-
rencni linii / Characteristics for the influence of the obstacle on the difference
of angles to the vertical reference line

ding the depth of the impacted tooth crown in all three
types of obstacle (Table 2).

The data collected did not show any statistically sig-
nificant difference in the parameter distance between
the apex and its regular position in DC group compared
to O and ST groups (p=0.005). We can assume that in DC
group the distance was shorter (Table 3).

The data collected did not show any statistically sig-
nificant difference in the angles between the impacted
tooth and vertical reference line and its opposite and
vertical reference line in all three types of an obstacle
(Table 4).

In our sample of patients all teeth with incomplete de-
velopment of the root that remained in situ after remo-
val of the cyst erupted spontaneously; in the group with
odontoma in 6 teeth (out of 10) spontaneous eruption fai-
led as well as in 2 teeth (out of 6) in the group with super-
numerary tooth (Table 5).

The failure was defined as the halt of eruption - in the
control OPG the vertical position of the impacted tooth
remained the same. Actively aligned teeth erupted signi-
ficantly more quickly (Wilcoxon test, p=0.034) than teeth
erupting spontaneously (Table 6, Fig. 6).

Tab. 6 / Tab. 6 Charakteristiky rychlosti pro spontanné profezané zuby a aktiv-
né fazené zuby / Speed in group of spontaneously erupted teeth and group of
orthodontic traction of teeth.

. . Obstacle
Characteristic DC o ST

Count 10 21 21
Mean (°) 20.2 16.5 15.9
Standard

deviation 15.7 15.3 12.6
Minimum 0.5 0.1 0.2
First quartile 7.3 3.3 4.7
Median 17.4 10.8 15.3
Third quartile 30.6 25.8 20.7
Maximum 50.2 59.2 52.6
Interquartile

range 23.3 22.5 16.0

DC = folikuldrni cysta / dentigerous cyst, O = odontoma, ST = pfespocetny zub / supernu-
merary tooth

Tab. 5/ Tab. 5 Uspésnost pro skupinu spontanné profezanych zubi / Success
for a group with spontaneously erupted teeth.

Ohstacle Success Failure
DC 12 0
0 4 6
ST 4 2

DC = folikuldrni cysta / dentigerous cyst, O = odontoma, ST = pfespocetny zub / supernu-
merary tooth

.. Group
] Spontaneously  Orth. traction
Count 20 26
Mean (mm/month) 1.0 14
Standard deviation 1.1 1.2
Minimum 0.2 0.4
First quartile 0.3 0.6
Median 0.6 1.1
Third quartile 1.2 1.8
Maximum 4.5 53
Interquartile range 0.8 1.2
P (8]
g o
E - O
.E . 1 : 8
= o ;
£ [ | —
w = 7| ]
—— L J
| |
Orth. traction of teeth Spont. erupted teeth
Group
Obr. 6/ Fig. 6

Rychlost profezavani pro spontdnné profezané zuby a aktivné fazené zuby /
Speed of eruption in spontaneously erupted teeth and in actively aligned teeth
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Diskuse

Spontanni erupce zubu ma vyhodu v klinicky estetickém
vysledku na rozdil od aktivniho tahu. Pokud je tedy ptivodni
poloha retinovaného zubu vyhodnd, zub ma spravny erupc-
ni smér, neukonceny vyvoj Kofene a je pro néj dostatek mis-
ta v zubnim oblouku, ma smysl odstranit prekazku a vyckat
spontanni erupce zubu. Je zde ovsem riziko netspéchu této
metody a tim padem druhého chirurgického zakroku, coz
musime vzit v potaz zejména vzhledem Kk mire spoluprace
détského pacienta.

V literatuie Casto nalezneme parametr mira vertikalni re-
tence charakterizovany jako vzdalenost korunky retinované-
ho zubu od okluzni roviny. Zavaznost se pak hodnoti podle
vertikalni Grovné korunky vzhledem k sousednimu mesial-
nimu zubu [18]. Ashkenazi hodnoti ve své studii pro zmeénu
vertikalni pozici retinovaného zubu relativné ke stranové pro-
fezané antimére [19]. Hyomoto zase pro popis vertikalni pozice
retinovaného zubu s folikularni cystou uziva vzdalenost hrbol-
ku retinovaného zubu od linie, kterda prochazi cemento-sklo-
vinnou hranici sousednich zubt, které kompletné prorezaly
[20]. V nasi studii byla zadvaznost vertikalni retence mérena
jako vzdalenost od nejokluzalnéjsiho bodu retinovaného zubu
k vrcholu mékkych tkani alveolu v misté jeho budouciho pro-
fezani pro moznost vypocitat rychlost profezani zubu do du-
tiny Gstni. Primérna hodnota vertikalni retence byla 6,2 mm
u skupiny DC, 6,9 mm u skupiny O a 70 mm u skupiny ST.

Z divodu vypoctu rychlosti profezavani zubti v nasi
studii musime vzit v potaz predpokladanou drahu prore-
zavani zubu do dutiny ustni, kdy tato vzdalenost nedosa-
huje az k okluzni roviné. Proto prorezanim zubu myslime
profezani Casti incize, respektive hrotu do dutiny Gstni.

V zavéru clanku Dubovské a kol. [21] se uvadi: ,Testy re-
produkovatelnosti méereni na digitalnich rentgenogramech
prokazaly dobrou a klinicky akceptovatelnou reprodukova-
telnost méfeni mezi rentgenogramy zhotovenymi rdznou
technikou z hlediska urceni polohy retinovanych Spicaka
vici referencnim rovindm pomoci linearnich rozméru.
Dvoudimenzionalni a trojdimenzionalni zobrazovaci techni-
ky jsou pro méreni linedrnich parametrt pozice retinované-
ho $pic¢aku v klinické ortodoncii zaménitelné.“ Proto pokud
chceme pro lokalizaci retinovaného zubu pouzit hodnoty
parametrt definované pro OPG, ale mame k dispozici pouze
CBCT, je lepsi zhotovit generované OPG a mérit na ném z dua-
vodu stejné hodnoty systematické chyby [22]. Z tohoto diivo-
du porovnavame mezi sebou tdaje naméfené na OPG i na
OPG generovanych z CBCT a povazZujeme je za porovnatelné.

Velmi klinicky vyznamnym piinosem soucasného postu-
pu je ponechani retinovaného zubu po odstranéni folikular-
k jeho protetické ndhradeé ¢i k ortodontickému uzavirani me-
zery po extrahovaném zubu.

Discussion

The advantage of spontaneous eruption is the clinically
esthetic result. Therefore, in case the original position of
the impacted tooth is favorable, the direction of eruption
is correct, the development of the root is incomplete and
there is enough place in the dental arch, it makes sense
to remove an obstacle and wait for spontaneous eruption.
However, the method may not be successful, and another
surgical management may be necessary. This must be al-
ways considered especially in children.

In the literature the parameter degree of vertical im-
paction is often described as the distance between the
impacted tooth crown and occlusal plane. Severity is asse-
ssed according to vertical level of the crown related to the
adjacent mesial tooth [18]. In his study Ashkenazi asse-
sses vertical position of the impacted tooth to its erupted
opposite [19]. Hyomoto uses the distance between the
impacted tooth cusp and the line running through ce-
mento-enamel junction of completely erupted adjacent
teeth [20]. In our study the severity of vertical impaction
was measured as the distance between the most occlusal
point of the impacted tooth and the top of alveolar soft
tissues at the place of its future eruption which makes po-
ssible to calculate the speed of eruption. The mean value
of vertical impaction was 6.2 mm in DC group, 6.9 mm in
O group, and 7.0 mm in ST group.

In order to calculate the speed of teeth eruption we
considered the expected eruption path of the tooth, whe-
re the distance does not reach to occlusal plane. Therefo-
re, by tooth eruption we mean eruption of a part of incisi-
on, cusp respectively.

In the conclusion of the work by Dubovska et al. [21] we
can read: ,Tests of reproducibility of measurements on
digital radiographs proved good and clinically acceptab-
le reproducibility of measurements between radiographs
taken with different techniques with regard to determi-
nation of the impacted canines position related to refe-
rence planes using linear parameters. 2D and 3D imaging
methods for measurement of linear parameters of the
impacted canine position are interchangeable in clinical
orthodontics.“ Therefore, if we want to use parameters
defined in OPG to localize the impacted tooth, but have
only CBCT values at our disposal, it is better to use CB-
CT-to-OPG and carry out the measurements, because of
the value of systemic error [22]. We evaluated the data ob-
tained from OPG and CBCT-to-OPG and consider them as
comparable.

The advantage of the current procedure is that the im-
pacted tooth remains in its place after follicular cyst re-
moval and it is not extracted. A patient avoids prosthetic
replacement or orthodontic closure of the space.
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Zaver

Terapie folikularnich cyst pomoci cystektomie s pone-
chanim pri¢inného zubu ke spontannimu prorezani do
dutiny ustni miiZze byt u déti a dospivajicich pacientt1 Gspés-
nou terapeutickou metodou. Aktivni fazeni probihalo rych-
leji nez spontanni prorezavani zubti ovlivnénych prekazkou.

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

Conclusion

Therapy of dentigerous cysts with cystectomy when the
affected tooth is left in its place to spontaneously erupt
can become a successful method in children and adoles-
cents. Active movement resulted in more rapid eruption
than spontaneous eruption of impacted teeth.

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