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Abstract

Tooth eruption is a continuous process by which developing teeth move through the soft tissue,
oral epithelium, jaw bones and overlying mucosa, to emerge in the oral cavity, contact the teeth
of the opposing dental arch, and enable teeth functional position in mastication. Abnormal tissue
interactions during tooth development may be potentially revealed as ectopic tooth development,
ectopic eruption or tooth impaction. In human dentition, permanent tooth impaction is relatively
common. Impaction of the first permanent molar is an uncommon condition and few cases are
reported in the literature. It is essential to diagnose and treat the impacted permanent molars as
early as possible because treatment at a later stage is usually more complicated due to the tendency
of malocclusion to increase with time. We report a case with impaction of the maxillary first
permanent molar and impaction of all, maxillary and mandibular permanent second molars. This
condition compromise masticatory function. Unilateral mastication also compromises the function
of temporomandibular joint. The aim of this case-report was to present orthodontic treatment
with Schwartz removable appliance in a patient with maxillary left-side impaction of the second
premolar, first molar and second molar. The goal of the first phase was positioning the maxillary
first molar into the dental arch with good bone and periodontal support. The surgical intervention,
operculectomy, was done and the orthodontic treatment started by traction of the first molar with
elastic ligature attached from the bonded bracket to the mobile appliance. One month later the
tooth movement was obvious.
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KoHKypeHTCKH MHTepecH: ABTOPOT U3jaByBa
JieKa HeMa KOHKYPEeHTCKHU MHTePecH.

WNsBagox

EpynupjaTta Ha 3a0uTe e KOHTMHYMPaH MPOLIEC co Koj 3abute BO PasBoj ce [BMKAT HU3 MEKOTO
TKVBO, OPaJIHUOT eruTesl, KOCKUTe Ha BUIMLIMTE U CJIY3HULATa LITO M [OKPKBA, 3a [Jla U3Jle3ar
BO yCHATA WIYIUIMHA, [1a [I0jIaT BO KOHTAKT CO 3abuTe Off CIIPOTUBHUOT 3a0€H JIaK 1 JIa ja 0BO3-
MosKaT (DYHKIMOHAIHATA T107103K0a Ha 3abuTe MpH [iBaKarbe. AOHOPMATHNTE TKUBHU HHTEPAKLN
3a BpeMe Ha pasBojoT Ha 3a0uTe MOTeHLUjaTHO MOKe [a Ce OTKPHjaT KAKO eKTOMMUYeH PasBoj
Ha 3abuTe, eKTOMMYHA epyIIyja Wik UMIaKiuja Ha 3abute. Kaj yoBeukoto 3abano, MMmakiyja
Ha TpaeH 3ab e peyiaTMBHO uecTa rojasa. VIMmnakiuja Ha IPBUOT TPaeH Mojap e HeBooOMYaeHa
110jaBa M caMo HeKOJIKY CJIyyau ce IpHjaBeHn BO JiuTepaTypara. MMIakTupaHn TpajHu KaTHULM
HEOIXOJIHO € Jla ce JUjarHOCTUIMpaaT Bo paHa (asa u a ce TPeTUpaar WTo e MOKHO MOPaHo,
Oupejkn TPeTMAHOT BO MOZioHEKHATa (hasa e 00MUHO MOKOMIUIMLIMPAH MOPAJM TeH/leHIujaTa fia
ce 3rojieMu MOKHOCTA 3a Pa3B0j Ha JleHTaHa MaoK/y31ja co TeKOT Ha BpeMeTo. Bo 0Boj puKa3
Ha C/yyaj cTaHyBa 300p 3a MMMAKIWja Ha MPBUOT MaKCHIApeH TpaeH Mojap M MMIAKIMja Ha
cnte, MaKCUTapHUTe 1 MaHAUOYIapHuTe TpajHu Bropy Momapy. OBaa coctojoa ja 0HeBO3MOKYBa
[IBaKaaHata QyHKIMja Ha matyenToT. EAHOCTpaHaTa MacTHKAIW]a HCTO TaKA BJIMjae HETaTUBHO U
Ha TeMropoManuOyiapHuoT 3riob. lenra Ha 0BOj pUKa3 Ha ciiydaj Gele Jia ce mpeTcTaBy op-
TOJIOHCKHM TPeTMaH co MobuseH anapar criopej] [IBapr Kaj maiyeHT co efiHocTpaHa MakcumapHa
MMIAKI[Mja Ha JIeB BTOP peMoiap, IPBUOT MoJiap 1 BTopuoT Mosiap. [esra Ha ripBata dhasa belie
TIO3UIMOHNPAbE HA MAKCHIAPHUOT MPB MOJAP BO 3a0HMOT /K co Jobpa KocKeHa W MapojioH-
TaJHA NOJIpIIKA. bellle HApaBeHa XMUPypIIKa NHTEPBEHIIN]ja, OMePKYIeKTOMMja, U OPTOJOHCKUOT
TPeTMaH 3aroyHa Co BJieuerhe Ha MPBUOT MOJIap Ha Koj bellle MOCTaBeH CTaHfap/ieH OpekeT co
eJIaCTUYHA JIUraTypa MpUKaueHa Ha MOOWIHMOT arapat. EJIeH Mecell MojiolHa JIBUKEHeTo Ha
3a00T Delle OUNryIeIHO.




Introduction

Tooth eruption is a continuous
process by which developing teeth
move through the soft tissue, oral
epithelium, jaw bones and overlying
mucosa, to emerge in the oral cav-
ity, contact the teeth of the oppos-
ing dental arch, and enable teeth
functional position in mastication.
Humans are diphyodonts, which
means we have two sets of teeth
during lifetime. The first set, the
primary teeth, also called decidu-
ous teeth, or baby teeth, start erupt-
ing at around six months of age.
The primary teeth fall out and are
replaced by second set, permanent
teeth about six years of age. The
tooth eruption occurs in three phas-
es, pre-eruptive, eruptive and post-
eruptive phase. The teeth eruption
driving force is still unknown but
is thought to be due to a combina-
tion of a few factors, which include
signals originating from the dental
follicle, root formation and elonga-
tion, which could drive the tooth in
order to acquire space within the
jaw and an occlusal force, aiding in
eruption!. Tooth development re-
sults from a complicated multistep
interaction between the oral epithe-
lium and the underlying mesenchy-
mal tissue. Abnormal tissue interac-
tions during tooth development may
potentially result in ectopic tooth
development and eruption. Tooth
eruption occurs as a tooth moves
from the developmental position to
the functional position. It is a com-
plex process that can be influenced
by a number of general factors like
genetics, nutrition, preterm birth,
hormonal factors, various systemic
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diseases and some local factors?. De-
layed eruption or impaction of per-
manent teeth is one of the severe
problems that can occur during the
mixed dentition period. An impact-
ed tooth is one that fails to erupt
into the dental arch within the ex-
pected time. The permanent teeth
impaction wusually occurs in the
downward order of third molars,
maxillary canine, mandibular pre-
molars, mandibular canine, maxil-
lary premolars, maxillary central
incisors, and mandibular second
molars’. These conditions can oc-
cur in any permanent tooth, but the
incidence of delayed eruption of the
permanent first molars, especially
maxillary permanent first molars,
is very low. Permanent first molars,
known as the “key teeth” in occlu-
sion, are very important as guide
to the correct position of the teeth
in the dental arch. The eruption
of the first and second permanent
molars is especially significant for
the coordination of facial growth,
and for providing sufficient occlu-
sal support for undisturbed masti-
cation. There are many studies of
impaction in the literature but only
a few cases involving impacted per-
manent first molars. The impaction
of permanent first and second mo-
lars is uncommon, with prevalence
rates of 0.08% for the second maxil-
lary molar and less than 0.01% for
the first maxillary molar. Although,
the impaction of mandibular second
molars, given that its incidence is
0.03 to 0.21%, is a rare complication
in tooth eruption. It has been de-
tected more often in the unilateral
form than in the bilateral one and is



more common in the mandible than
in the maxilla. Several systemic and
local factors are related to the cause
of this anomaly. Impaction may re-
sult from local causes, such as mal-
occlusion disturbances of the pri-
mary dentition, the position of the
neighbouring teeth, supernumerary
teeth, cysts, and odontoma*®. Tooth
retention has been attributed to
an alteration of the dental follicle,
which is unable to initiate the meta-
bolic processes leading to bone re-
sorption and eruption’. Roots devel-
op completely even when the tooth
cannot erupt because root forma-
tion seems to be unrelated to the
eruption process. Retention may be
related to ankylosis, which is prob-
ably due to a localised alteration of
the periodontal ligament, but it has
not yet been determined whether
impairment of the eruptive mecha-
nism occurs before or after ankylo-
sis. Based on Winter’s classification
systems, impacted molars can be
classified as vertical, distoangular,
mesioangular, or horizontal in posi-
tion according to tooth angulation.
The occlusal plane can be used as a
reference to check the depth of the
impacted molars®. 2D and 3D radio-
graphs are more than necessary for
diagnosis and treatment planning
of impacted teeth. Cases with im-
paction of more than one tooth are
indication for CBCT®. Multiple im-
pacted teeth are rare condition and
usually present in some syndromes.
Multiple impacted teeth with no ob-
vious aetiology is rare dental anom-
aly. In literature, few reports are
related to multiple impacted teeth
with no known aetiology!®.Complex-

ity of the treatment varies widely,
so management is a big challenge
and needs a multidisciplinary spe-
cialist approach. Treatment of im-
pacted permanent molar consist of
its surgical exposure and removal
of any possible barrier. Orthodon-
tic treatment is necessary in the
event of abnormal positioning of
the tooth, malocclusion, lack of
space in the dental arch, or if spon-
taneous eruption is not expected.
Orthodontic correction or prosthet-
ic replacement of the missing tooth
are often required. It is essential to
diagnose and treat the impacted
permanent molars as early as pos-
sible because treatment at a later
stage is usually more complicated
due to the tendency of malocclusion
to increase with time and decrease
the ability of remaining dentition
to adjust’?. We report a very rare
case with multiple teeth impaction
where there was impaction of the
maxillary first permanent molar,
impaction of both maxillary sec-
ond premolars and impaction of all,
maxillary and mandibular perma-
nent second molars. This condition
compromise masticatory function.
Unilateral mastication also com-
promise temporomandibular joint
(TM]).

The aim of this case-report was to
present orthodontic treatment by
Schwartz removable appliance in
a patient with maxillary left-side
impaction of the second premolar,
first molar and second molar. Due
to the low prevalence of impaction
of the first and second permanent
molars, there is a lack of uniformity
in the management of these impact-



ed teeth, and published reports are
mostly based on case reports with
mesially inclined molars. In gener-
al, treatment options depend on the
age of the patient as one of the key
factors, severity of impaction, bone
anatomy and position of vital struc-
tures, the amount of space available,
oral health, type of malocclusion,
patient motivation and opinion, as
well as patient-related circumstanc-
es (finances). Cooperation between
different specialties (orthodontists,
oral surgeons and paediatric den-
tists), provides the best, individual
results for each patient.

Case report
Treatment objectives

The primary objectives in our treat-
ment were:

to create anchorage for the orth-
odontic traction and incorpora-
tion of the impacted first molar
into the dental arch with good
bone and periodontal support;

to regain slightly more space for
the impacted second premolar;

to position the maxillary and
mandibular second molars into
the dental arch, and

to provide functional position to
all impacted teeth.

The other objectives were to estab-
lish a good occlusion, to obtain an
optimal overbite-overjet relation-
ship and to provide long-term reten-
tion, to enhance the health of the

periodontium, and most important-
ly to provide bilateral mastication.

Treatment diagnosis

A 12-year-old girl with a late mixed
dentition was brought to our Clinic
for orthodontic treatment one year
ago. The chief complaint was the
presence of problems during masti-
cation on the left side due to delayed
eruption of the posterior teeth. The
patient had no complain of pain, no
signs of infection and had a good
oral hygiene. Clinical examination
revealed normodivergent face and
presence of good facial balance in
all proportions. Intraoral clinical
examination revealed maxillary,
unilateral, left-side absence in the
oral cavity of the permanent second
premolar, first molar and second
molar and right-side absence in the
oral cavity of the second premolar
and second molar. Furthermore, the
right and left mandibular second
molars were also absent. The man-
dibular midline was shifted due to
hypodontia of the mandibular cen-
tral incisor. There was a space de-
ficiency for teeth alignment. The
patient revealed a limited mouth
opening, microstomia. The occlu-
sal examination noted a right-side
Angle Class II, O] was 3 mm and OB
5 mm. There was anterior deep bite
and crossbite of the right perma-
nent first molar and primary first
molar (Fig. 1 a, b, ¢, d, e).



Figure 1.

Intraoral clinical examination of a 12-year-old patient: a) Frontal view in occlusion

and shifted mandibular midline, b) Cross bite of the right permanent first molar and
primary first molar, and right-side Angle Class Il, c) Left-side view, d) Upper occlusal
view of the maxilla with left-side absence of permanent second premolar, first molar
and second molar, e) hypodontia of the left mandibular permanent central incisor.

The panoramic radiograph revealed
that all teeth were present (exclud-
ing the third molars and mandibu-
lar left central incisor). Hypodontia
of the left mandibular central inci-
sor was obvious. The left-side max-
illary permanent second premolar,
first molar and second molar were
impacted. Furthermore, there was
impaction and transposition of the
right-side maxillary second premo-
lar and impaction of all, maxillary
and mandibular second molars and
therefore, delayed teeth eruption
to the dental arch. The panoramic
radiograph revealed that the left-
side second premolar and first mo-
lar posture were mesioangular and
the position of the right-side second
premolar was almost horizontal
(Fig. 2).

Figure 2. Panoramicradiograph ofa12-year-
old patient before treatment

A CBCT was prescribed at this stage
due to the impaction of many teeth.
The CBCT showed areas with partial
absence of alveolar bone and peri-
odontal ligament on labial side of
the left-side maxillary and mandibu-
lar first molars. Extrusion of the left
mandibular first molar was notable
due to absence of its antagonist and
unilateral mastication (Fig. 3 a, b).
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Figure 3.

Treatment plan

In the presented case we used
Schwartz removable appliance for
the traction of the left upper first mo-
lar and expansion of the maxilla and
mandibula. Based on the patient’s
symptoms, extraoral and intraoral
examination, as well as on panoram-
ic radiograph and CBCT analysis, our
treatment plan included:

consultation with an oral sur-
geon about operculectomy of the
impacted left-side maxillary first
molar;

intervention, surgical removal of
the mucosa tissue of the occlu-

CBCT radiograph of a 12-year-old patient before treatment: a) Occlusal view of
upper dental arch and labial view of partial absence of alveolar bone and periodontal
ligament of the left-side maxillary and mandibular first molar, b) Notable extrusion
of the left mandibular first molar due to absence of antagonist (maxillary first molar)
and unilateral mastication.

sal surface of the first permanent
maxillary molar was done and
then we monitored/observed the
impacted tooth until the sponta-
neous eruption occurred,

in our case eruption did not oc-
cur, and hence we assisted the
eruption of the impacted teeth
by orthodontic traction.

The initial therapy had started with
wearing mobile appliance one year
ago. A standard molar bracket was
bonded three days after operculec-
tomy, so we started positioning the
tooth in the dental arch (Fig. 4 a, b).

Figure 4. a) Standard molar bracket bonded three days after operculectomy b) Occlusal view



The traction of the first molar was
with elastic ligature attached to the
mobile appliance. Furthermore, the

orthodontic treatment in mandibu-
la as in maxilla continued by their
expansion (Fig.5 a, b, c, d).

Figure 5.

One month later, the tooth move-
ment was obvious, the upper first
molar emerged from the gingiva and
reached a more occlusal position by
traction. The molar was further ex-
truded. At 10-month follow-up, the
extrusion of the left maxillary mo-
lar continued, remained vital and
responded normally to mobility and
sensitivity with a good width of at-
tached gingiva.

a) Removable Schwartz appliance with expansion screw in maxilla and mandibula,
b) Occlusal view of maxillary appliance, c) Traction of the first molar with elastic
ligature attached to the mobile appliance, d) Expansion of the mandibula by turning
the screw.

Discussion

Tooth eruption is the axial move-
ment of the tooth from its position
in the bone to its final functional oc-
clusion in the oral cavity and it is of-
ten used to indicate the moment of
emergence of the tooth into the oral
cavity®. The normal eruption of de-
ciduous and permanent teeth into
the oral cavity occurs over a broad
chronologic age range. It can be in-
fluenced also by racial, ethnic, sex-
ual and individual factors'. There
are numerous eruptions regulating



molecules having similar and over-
lapping functions, which ensures
that even the absence of a single
factor does not interrupt the event
of eruption. EGF, EGF-R, CSF-1, CSF-
1R, IL-1, IL-1R, c-Fos, NFB, MCP-1,
TGF-bl, PTHrP, Cbfa-1, OPG, RANK/
RANK L are the major tooth eruption
molecules. Majority of the eruption
molecules reside in the dental fol-
licle with few in the Stellate reticu-
lum®. Some genetic disorders may
be responsible for abnormalities in
the eruption. Significant deviations
from accepted norms of eruption
sequence are often observed in clin-
ical practice. Premature eruption
has been noted but delayed tooth
eruption is the most commonly en-
countered'. In normal eruption sce-
nario, permanent teeth erupt even-
tually and replace their primary
predecessors. However, some teeth
fail to erupt. Most of these unerupt-
ed teeth are deviated or angulated
aberrantly and eventually lose their
potential to erupt and are referred
to as impacted teeth. Epidemiologi-
cal studies have reported dental
impactions to affect 25 to 50% of
human population. Impaction of
teeth can result from biomechani-
cal impediments, crowding and
malpositioning of adjacent teeth,
previous dento-alveolar trauma, in-
sufficient maxillofacial skeletal de-
velopment, thickened mucosal and
osseous tissues, eruption distur-
bances, indirect effects of cysts or
neoplasms”. Impaction of a single
tooth is a commonly observed clini-
cal finding but impaction of multi-
ple teeth is uncommon. Therefore,
only a few cases of non-syndrome

multiple impacted teeth were re-
ported in literature®?. In those
studies, the predominant explana-
tion was that some physical barrier
led to impaction and non-eruption
of teeth??. Multiple teeth impaction
is often associated with multiple
syndromes such as Cleidocranial
dysplasia, Gardner’s syndrome, Yu-
nis-Varon syndrome, Gorlin-Sedano
syndrome?. It is also common in
endocrine disorders such as hypo-
thyroidism, hypopituitarism, hypo-
parathyroidism. Metabolic disorders
like vitamin D deficiency are also as-
sociated with impacted teeth. Our
patient was with multiple teeth im-
paction, but no features of any dis-
order or syndrome were diagnosed.
Further investigation and medical
history of the patient showed no
signs of metabolic disorders like vi-
tamin D deficiency. Impacted teeth
are those which are prevented from
eruption by some physical barrier in
their path of eruption. In our case, it
seems that there was no local factor
leading to multiple impactions of
the permanent teeth. The oral soft
tissues in our case were unremark-
able and histopathological evalua-
tions of gingivae were normal. The
clinical and radiographic examina-
tions of our case revealed relative-
ly normal jaws and teeth. Delayed
or arrested eruption was probably
caused by lacking of eruptive force
due to either general, neurogenic or
mucosal and bone disorder. This was
a case of primary failure of tooth
eruption with no other systemic in-
volvement. Candidate genes for pri-
mary failure of eruption would be
the molecules that function solely



in the pre-eruptive phase and are
expressed in cells of the dental fol-
licle and surrounding structures.
Hence, it is likely that genes like
CSF-1, NFB, and c-fos are the genes
responsible for the eruption defect
and hypodontia?. Duration and re-
sults of treatment in less frequent
cases of multiple impactions are
a major concern when compared
to more frequent single impaction
cases. Multidisciplinary approach
would be the appropriate choice as
treatment involves aesthetics, func-
tional, and oral health problems. In
case of unerupted teeth, orthodon-
tic extrusions should be attempted?.
Obtaining stable results along with
enhanced aesthetics, oral health,
and the most important function,
mastication, are the objective of
our treatment.

Conclusion

The appearance of simultaneous
multiple impactions of permanent
teeth can be observed in both sexes
with a healthy systemic condition,
without any symptoms of any syn-
drome. These non-syndromic cases
of multiple impactions are very rare.
Impaction of the maxillary first mo-
lar and maxillary and mandibular
second permanent molars does not
occur frequently. Therefore, it is
important to make an early diag-
nosis in order to start treatment at
an optimal time, since masticatory
function is compromised as in the
reported case. The decision on how
to manage orthodontic treatment is
individual and based on more gen-
eral factors such as age, psychologi-

cal profile of the child, position of
the affected teeth, financial situa-
tion. These patients require a mul-
tidisciplinary approach to guide
“eruption” of the teeth. The listed
reasons show that the treatment of
more impacted teeth in children is
a real challenge, as is the particular
case.
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