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ABSTRACT:

Dentoalveolar ankylosis is defined as an eruption defect induced by the fusion
of the alveolar bone with the cement or the dentin of the tooth related to the
periodontal ligament loss. Its etiology is still discussed but it is known to have a genetic
association and a relation with a disruption of the periodontal ligament metabolism.
This pathology often leads to alterations in the dentition such as infraocclusion and

disruptions of the path of eruption leading to arch length loss.

Although ankylosis is predominantly found in primary dentition, it is a frequent
disease and its incidence is higher in females than males, affecting also significantly
more mandibular molars than maxillary molars. The most frequently ankylosed tooth is

the lower first primary molar.

Nowadays, diagnosis techniques include intraoral exploration with movement
checking, radiological study for exfoliation or periodontal ligament disappearance.
When it comes to treatment, we distinguish two situations: when there is a premolar
precursor and when there’s an agenesis of the premolar but it can remain difficult for

the clinician to come up with the best therapeutic choice.

OBJECTIVES :

This study is a literature review that aims to analyze the different therapeutic options

for ankylosed temporary molars.



This study will be divided in two main sections: the first one will focus on ankylosis of
the first temporary molar with presence of a premolar precursor and the second one
will deal with the agenesis of the bicuspid and the different therapeutic approaches

that come with it.

MATERIALS AND METHODS:

Searches were focused on PubMed and only included scientific publications from the
last 15 years, in english and where the text was available entirely. To do so, key words
were used such as dentoalveolar ankylosis, infraocclusion, periodontal ligament.
Publications were then added to the Mendeley reference management base and it

allowed for the suggestion of other articles.



RESUMEN:

La anquilosis dentoalveolar se define como un defecto en el proceso de
erupcion provocado por la fusion del hueso alveolar con el cemento o la dentina del
diente relacionado con la pérdida del ligamento periodontal. Su etiologia aun se
discute pero se sabe que tiene una asociacién genética y una relacién con una
alteracion del metabolismo del ligamento periodontal.

Esta patologia suele provocar alteraciones en la denticion como la infraoclusion y la
alteracién de la trayectoria de erupcion, lo que lleva a la pérdida de la longitud de
arcada.

Aunque la anquilosis se encuentra predominantemente en la denticion
temporal, es una enfermedad frecuente y su incidencia es mayor en las mujeres que
en los hombres, afectando también significativamente mas a los molares mandibulares
gue a los maxilares. El diente mas frecuentemente anquilosado es el primer molar
temporal mandibular.

En la actualidad, las técnicas de diagndstico incluyen la exploracién intraoral, el
estudio radiolégico de exfoliacidn o la desaparicidn del ligamento periodontal. En
cuanto al tratamiento, distinguimos dos situaciones: cuando hay un precursor
permanente y cuando hay una agenesia del precursor, tratando de facilitar al clinico la

seleccion de la mejor opcidn terapéutica.

OBJETIVOS :
Este estudio es una revision bibliografica que pretende analizar las diferentes
opciones terapéuticas para los primeros molares temporales inferiores anquilosados,

dividido en dos apartados principales: el primero se centrara en la anquilosis de



del primer molar temporal con presencia de un precursor premolar, y el segundo

tratara la agenesia del premolar y los diferentes enfoques terapéuticos.

MATERIALES Y METODOS :

Las busquedas se centraron en PubMed y sdlo se incluyeron publicaciones
cientificas de los ultimos 15 afios. Para ello se utilizaron palabras clave como anquilosis
dentoalveolar, infraoclusion y ligamento periodonta entre otrasl. A continuacion, las

publicaciones se afiadieron a la base de gestidén de referencias de Mendeley.
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1. INTRODUCTION :

1.1 Terms confusion :

Nowadays, several terms are used to talk about ankylosis making it difficult to
find a consensus on an exact definition of the term (1, 2). Indeed, in the literature, we
can find terms such as submersion, retention, intrusion, hypotrusion, etc. All of these
related to a same theme but describing mostly its consequences (2). These different
nominations used tend to create a general confusion around ankylosis explaining the

different diagnostic criterias given by the different references.

1.2 Definition :

« Ankylosis » comes from ancient greek and means « stiffness of a joint ».
Dentoalveolar ankylosis is defined as an eruption defect induced by the fusion of the
alveolar bone with the cement or the dentin of the tooth with obliteration of the
periodontal ligament. (1) There isn’t any separation by the periodontal ligament and
the periodontal ligament space doesn’t exist anymore creating a direct contact
between the tooth and the surrounding bone. When the cementum starts its
resorption, it’s replaced by bone tissue which creates a continuity between both
substances and can be reversible and is either partial or total. It can happen at
different moments of one’s life starting during the eruption process, or after the tooth
as emerged in the oral cavity and it is or still isn’t in occlusion with its antagonist. The
consequence of these perturbations is a cessation of the displacement of the tooth,

whether it is natural (physiological eruption) or provoked with the help of orthodontic



treatment. Therefore, the eruption process stops and the tooth remains static at the
site (horizontal parameter) and occlusal level (vertical parameter) where it suffered
the disruption. The adjacent teeth, if undisturbed, follow their physiological course of
eruption, accentuating the discrepancy between the overall occlusal plane and the
occlusal plane of the ankylosed tooth that appears more and more submerged. As

eruption follows its course, bone growth follows as a concomitant process.

1.3 Etiological factors :

The risk factors associated to it are classified into genetic or intrinsic factors and
local or extrinsic factors but its etiology is still discussed and gives rise every year to
new studies throughout the world. Nevertheless, it is known to have a genetic
association and to be related with a disruption of the periodontal ligament metabolism

(3,4,5,6).

Local extrinsic etiological factors of ankylosis include mostly mechanical hypotheses.
Among these, we find the perturbation of local metabolism provoking the
degeneration of the periodontal ligament as well as any local or occlusal traumatic
process such as luxation, abnormal vertical or horizontal pressure over the tooth
during mastication. Hypotheses also relate an abnormal pressure of the tongue against
the tooth, traumatism from accidental situation or of iatrogenic origin during dental
treatment and periapical infectious or inflammation process. Authors also mentionned
the influence of bone alterations in the pathological process of ankylosis and a local

deficit in vertical bone growth as well as an imbalance in the apposition and resorption



processes which were all found to be risk factors for the appearance of the pathology.
It is moreover important to mention that the reimplantation of an avulsed tooth can
lead to its ankylosis. However, even though literature gives several possible risk factors
for ankylosis, many authors state that they aren’t systematically present and have,

therefore, a relative importance (3, 4, 5, 6).

The second class of etiological factors for tooth ankylosis are the intrisic or
genetic factors and these ones were proven to be of more importance. Early studies
demonstrated an increased prevalence among some families and children who
presented the condition were very much likely to have a sibling presenting the same
condition. (4) Not only was the presence of the condition found with a family pattern
but also the degree of affectation as well as the teeth affected. Other dental
pathologies are sometimes associated with ankylosis and some authors decided to
study this association (1), highlighting the increased prevalence of surnumerary teeth,
agenesia of the permanent teeth, eruption defects (ectopic canines, premolars or first

molars), microdontia, and composition defects such as enamel hypolasia (1,4).

1.4 Diagnosis :

Dental ankylosis’ most common diagnostic indicator is the infra-occlusion.
Infraocclusion is a clinical term used to describe a tooth that is positioned under the
occlusion plane and has therefore lost contact with the antagonist. Pathological
situation can vary from a mild infraocclusion to a severe infraocclusion with complete

inclusion of the tooth concerned inside the bone. (1, 3)



Nowadays, diagnosis is based on intraoral exploration and radiological study (1).
Intraoral exploration includes mobility checking and percussion. A physiologically
erupting tooth is associated to both an ability to move when submitted to forces and
to a specific sound. When ankylosed, a tooth is unable to move whether it is submitted
to forces through the dental mirror of the physician or through orthodontic appliances
(7). Absence of mobility is therefore a very popular diagnostic tool among clinicians.
Percussion in ankylosed teeth creates a clear and solid sound (1,7) whereas healthy
teeth sound would be diminished by the presence of the periodontal ligament, playing
the role of a shock and sound absorber. Visual diagnosis of infraocclusion isn’t relevant
as it is very subjective to the observer and has a low sensitivity, discarding many false

negatives due to mild infraocclusion (1, 7).

Radiological techniques are the most common tool to detect ankylosis. They
allow the clinician to follow the exfoliation course of the tooth studied, to monitor the
periodontal ligament disappearance and to detect the presence of infraocclusion.
Possibilities are endless when it comes to radiological diagnosis and clinicians can use
orthopantomography, periapical or occlusal Xrays as well as three dimensional imaging
and Computed Tomography (CT Scans) (1). The use of CT Scans isn’t universal and
some authors, such as Bertl, state that they are not commonly used as first diagnostic
tool as they expose the patient to high levels of radiations (7) while some others like
Kirzioglu prone their use in a more systematic way. CT Scans allow for further
exploration in specific cases of surgery to allow the exact localization of the alveolar
nerve and therefore prevent its injury during teeth extractions (1,8). It can also assess
the risk of fractures during surgical removal of teeth. Rege et Al support this theory

with the study of 206 teeth suspected from ankylosis by the means of grey pixels
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intensity measurement with Cone Beam Computed Tomography (CBCT) (9).

Radiological observations allowed the clinicians to complement studies based on
intraoral exploration done with percussion and observation. They allowed to diagnose
even mild infraocclusions of a few milimeters increasing therefore the prevalence in

population studied (9).

It is however important to note that on radiography it was found possible to observe
disappearance of the periodontal ligament only when affecting the proximal surfaces

of the roots and not when it affected the vestibular or lingual/palatal surface (7).

Bertl (7) also developed the possible use of resonance frequency analysis (RFA)
used in diagnosis in implantology as a diagnostic tool of ankylosed teeth. This method
is normally used to evaluate the rigidity of the connexion between the implant and the
bone which can be considered as the ankylosis of the implant inside the alveolar bone.
Therefore, Bertl decided to evaluate the possible use of RFA in ankylosis diagnosis,
transposing the use of this tool to actual tooth tissue. After the study of the
population, he found a specificity of 100% and a sensitivity of up to 53% and concluded

that RFA could be used as a complement to intraoral exploration and radiography (7).
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Figure 1 : Resonance frequency analysis dispositive tool to assess tooth ankylosis (7)

In the different studies examined, when it comes to infraocclusion, a clinical
protocol was observed. The study populations were divided into subgroups depending
on the distance between the occlusal surface of the tooth and the overall occlusal plan
and it allowed to make different prognosis. For example, in the study of Silvestrini
Biavati A. et Al. (10), the group of patients who presented ankylosis was divided into
subgroups as followed: first subgroups from 1 to 2mm, second subgroup from 2.5 to
4mm and 3rd subgroup from 4.5 to 9mm. On another hand, Brearley classified the
levels of infraocclusion from « slight » (1Imm discrepancy) to « severe » (occlusal level
below gingival interproximal tissue) with « moderate » (occlusal surface at the level of

the interproximal contact point) in between (1).

Francisca Dias Schiappacasse (11), in 2019, conducted a cross-sectionnal study
where she assessed the prevalence of infraocclusion in primary molars of children of 7
and 8 years old. She divided them into subgroups depending on the severity of the
infraocclusion and obtained different percentages. Indeed, she observed that among

the 349 children examined, a total of 41,78% of them presented the condition. About
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the severity grading, 82% of the patients presented with mild infraocclusion, 15,28%
presented with moderate infraocclusion and just 2,66% of them suffered from severe
infraocclusion. She concluded that the prevalence was high in the population studied
but that the great majority of the cases presented with mild infraocclusion compared
to the proportions of moderate and severe cases. The variation in the percentages
obtained from the different studies can be explained by the differences in the
populations included, being the condition mostly present in children of 7-8 years old.

(11)

Signs of ankylosed teeth depend on whether it appears on permanent or primary
dentition, as well as on some other factors such as the sex, the tooth affected, the age,
etc. In the literature most commonly found general signs include a decreased number
of teeth, an abnormal composition of the dental tissues (atypical enamel, dentin or

cementum), an enlarged mandibula and of course: an infraocclusion (11).

Signs are found mostly in anterior teeth as ankylosis can lead to aesthetic
problems due to uneven incisal line, asymmetry in the smile line and space between
teeth (diastemas). In opposition, an ankylosed posterior tooth might not be diagnosed
as early as an anterior tooth as it can be asymptomatic and won’t be noticed due to

the slow evolution of height difference between teeth (11).

1.5 Epidemiology :

Concerning prevalence and epidemiological datas, it is hard to give a percentage

that would satisfy every author as we can find many of them, ranging from 0.07%
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(Dechaume and Cauhepe, 1948) to sometimes 40% (3). These important variations
among studies can be explained by the different criterias used by the clinicians to
detect ankylosis of temporal teeth. Some of them weren’t taking into account its
different severity grades and others were only recording the most severe cases. It is
important to note that some selection bias was present in some studies where the
screening was done on young populations or among families that presented the
condition, increasing therefore the occurrence of the disease.  Mueller et Al. in 1983
conducted a study aimed to investigate the ethnic distribution of ankylosis, wondering
if the condition was more prevalent in some ethnical populations. The population
screening was done in 1895 children from 7 to 12 years old who were examined
radiographically. Results showed a total incidence of 9.9% and the ethnical distribution
showed a significant higher percentage in children from Hispanic (11.5%) and
Caucasian (10.6%) origin compared to the other ethnic groups (African Americans for
example). They also found out that deciduous first molar was twice more affected
compared to temporary second molar (27). A longitudinal retrospective study was
produced at the Orthodontics and Paediatric Dentistry Department of the Genoa
University School of Dentistry in 2011 where 512 subjects were examined following a
protocol divided into intraoral examination and radiographic exploration. This study is
among the ones that focussed on the deciduous teeth ankylosis and only included
children of age comprised between 5 and 15 years old. Silvestrini Biavati A. et Al., in
this study (10), detected the ankylosis of one or more temporal teeth in 6.6% of the
population studied. To sum up, studies showed that ankylosis was more prevalent in
mandibular teeth than maxillary ones and first molar was more affected than second

molar. (1)
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1.6 Clinical risks:

Ankylosis of deciduous teeth, other than causing aesthetic problems in the
children who suffer it, can disrupt physiologic mechanisms and have important
consequences. It was found that infraocclusion could lead to impaired bone support,
periodontal problems, delay or impairment in the eruption of the permanent tooth (1,
4). In other cases (3,4,8), it was found a tipping of the adjacent tooth towards the
infraocclusion side because the contact point was either absent, either too low (1).
Extrusion (over eruption) of the antagonist tooth to reach occlusion with the
infraoccluded tooth was also present in different studies. Functional impairments
were also found as a result of the disrupted occlusal plan: inability to chew correctly or
to perform good oral hygiene techniques elevating the risk for carious lesions and

periodontal affectation (1,13).

Another parameter was examined by Dias et Al: the vertical alveolar growth in patients
with ankylosed primary molars. After superimposition of images and digital subtraction
radiography, they concluded that ankylosis was associated with a reduction in the

vertical alveolar development in surfaces adjacent to this ankylosis site (14).

The most important focus of the clinician in case of first primary molar ankylosis is the
disruption of the path of eruption of the underlying premolar that would cause the loss

of the arch length (14).

When it comes to treating the ankylosis of the first primary molar, we distinguish
two different situations depending on the presence or absence of a premolar

precursor as these two situations call for different treatments. Review of the actual
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literature showed that despite the consequent amount of studies, finding the
adequate treatment remains a challenge and the clinician sometimes fails to come up

with the best therapeutic choice (1).

2. OBJECTIVES :

This paper is a literature review aimed to analyse the different therapeutic
options when being presented a patient with lower first primary molar ankylosis,
including the most common treatments as well as some other options less common

but clinically relevant found throughout scientific studies.

3. MATERIALS AND METHODS :

Searches were conducted on different databases such as PubMed and Mendeley
using keywords. Amongst them were used: dentoalveolar ankylosis, infraocclusion,
retained teeth, contained teeth, hypotrusion, intrusion, submersion. Articles were
then added to the Mendeley reference management database which then suggested
other publications depending on the first selection. Only relevant scientific
publications were added, most of them being published in the last 15 years. A minimal
number of the included bibliography was published before this date but were found

nevertheless relevant and were therefore added.
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4. DISCUSSION

4.1 Presence of a premolar successor:

There isn’t any clear conduct lign to follow when it comes to treatment of dental
ankylosis in deciduous teeth and it will always depend on several factors. Among these
factors, we find the severity of the infraocclusion and its evolution in time, the
associated possible future complications depending on the situation, the position of
the underlying tooth germ and the developmental state of the ankylosed tooth (1).
Indeed, the ankylosis has to be diagnosed and treated (or not) quicker if the
infraocclusion is more severe as the consequences will be of higher importance (15). It
can also be seen the other way around, focusing on the onset of the disease. Indeed,
associated complications aren’t the same whether the pathology happened early in
the development of the dentition or later when the tooth is already partially erupted.
Late onset ankylosis are presenting with slight infra-occlusion as the development has
already followed part of its course whereas early onset ankylosis, if untreated,

presents with more symptoms. (1)

Moreover, about associated complications and possible future pathologies, some
situations call for a treatment instead of another: already installed malocclusions as
well as mesioversion of the first permanent molars can lead to a severe space loss. The
position of the subjacent tooth germ is also to be taken into account as ectopic

eruption can call for early surgical removal (15).
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Dr Loriato conducted a case study on the follow up of a patient who presented
with ankylosis of the first primary molar 84 and was aged 9 years old (15). Having been
presented this patient late in the course of the pathological condition, she was able to
perform orthodontic repositioning but with several appliances and in a very fastidious
and long way. Therefore, she stated that efficacity of the treatment might have been
present after late diagnosis of ankylosis but that the treatment wasn’t efficiently
performed due to its complexity. The efficiency of a treatment is defined as the
performance of the treatment in a minimum amount of time. Loriato explains that an
early extraction of the ankylosed tooth would have prevented such a complicated and
long treatment and allowed the patient to develop a normal arch length and
physiological occlusion. Therefore, diagnosis of the condition by the dentist is very
important as well as a rapid referral to an orthodontist whenever space has begun to

be lost as it can impact the treatment efficiency (15).

The first section of this review will be focusing on the different treatment
possible when dealing with a patient who presents an ankylosis of the first primary
molar but with the presence of the premolar successor. This situation is the one that
gives rise to more interrogations for the clinician as he will want to prevent harm on
the underlying bicuspid as well as the disruption of its path of eruption. In this first

part, we will then try to answer the question: « should we extract or not? » (15).

4.1.1 Monitoring:

When the permanent successor is placed physiologically in the bone, the ankylosed
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temporal molar is likely to follow its natural course of exfoliation (3) but most of the
times with a delay of 6 months (1,4) compared to non-included deciduous teeth. In this
case, Kurol says that it’s unnecessary to extract the impacted tooth as the situation will
get back to normal after shedding of the tooth. In this situation, he advises not to do
anything and monitor the correct exfoliation of the temporal tooth taking into account
its probable delay. Indeed, in that case, conservation is advised as extracting the
tooth would lead to an inevitable bone loss that can be irreversible. Therefore,
whenever the situation allows it, it is advisable to maintain the tooth in the arch to
prevent for bone tissue loss associated with exodoncias. This therapeutic choice can
be made when there are no major occlusal disruptions (mild infra occlusion), the
progression rate of the infra occlusion is slow, the risk of facing space loss hindering
the eruption of the premolar is low and the germ of the permanent tooth is correctly

placed (non ectopic eruption) (1, 3, 4).

4.1.2. Restoration of occlusal height:

In the case of choosing to maintain the infraoccluded tooth in the arch,
monitoring is key and regular check-ups are mandatory to follow the course of the
pathology and the correct eruption and exfoliation of the teeth (1,4). But monitoring
isn’t the only option and some clinicians advise for restoration of the occlusal height of
the ankylosed tooth to restore the occlusion. This is explained because maintaining
infraoccluded teeth in the arch can cause perturbations in the surrounding teeth such

as rotations or versions (3).
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Indeed, Jenkins and Nichol performed a study of 3 cases of primary molar
ankylosis with presence of premolar successor. In their first case, the 7 years old child
presented with infraoccluded primary molar with no associated complications and
physiological growth of the underlying premolar. They chose a conservative treatment,
leaving eruption follow its course without restoring the tooth but with close
monitoring once a year. The patient was shown to develop tilting of the adjacent tooth
towards the infraocclusion site and space loss was then observed. (3) The second
patient they studied was a 13 years old who also presented ankylosis of her primary
molars. Given her age, monitoring wasn’t an option and they instead could only notice
the damages as the tooth had been left in without restoration or monitoring. Here
again, the patient presented with severe tilting of the permanent adjacent premolar
towards the infraocclusion site and the treatment was surgical extraction of the
ankylosed tooth. The third patient they studied allowed for the same observations and

here again, surgical extraction was needed (3).

Fisure 2: orthopantomographies of the first patient at two different ages: first at age 7

and second at age 12. (3)

20



Therefore, some authors advise for the restoration of the infraoccluded temporal
tooth to prevent further complications by establishing occlusion as well as proximal
contacts. This theory was supported by several authors (16,17,18) and it was also
found that in some cases, the re-establishment of contact points and occlusion allowed

the tooth to restart its exfoliation process (19).

In addition, Loriato states that restoration of dental height isn’t effective if the
ankylosed tooth is submucosal as the complications are already present and

established and surgical exposure to perform the restoration isn’t recommanded (15).

Silva de Moura (20) performed a study of 2 cases of ankylosis of primary molars
with permanent successors in children aged 3 years old and 5 years old. Here, the goal
was to monitor the possible restorative therapy for such condition by means of
composite resin placement, one in crown, the second one as a direct placement. In the
first case, the author explains that even if early treatment is advised, it is important to
note that the placement of composite resin in a child aged 3 years old can be
complicated. In this first case, the patient wasn’t cooperating enough to allow for easy
placement of the composite resin crown. In the second case, the child didn’t allow for
impressions taking with alginate nor for restorative direct procedures and therefore
the clinician had to wait until the patient turned 5 and showed more cooperation. In
this case, the author states that even if an extra session is necessary for the laboratory
preparation of the crown and the casts making, placing a crown instead of performing
a direct composite restoration allowed for a time gain compared to the incremental
technique of composite placement. (20). This study also adds the preference of placing

ceramic crowns instead of preformed metal crowns due to its apparent lack of

21



scientific evidence and its obvious lack of aesthetics (20).

To sum up, to restore the physiologic height of the tooth, there are different
options but most common are the use of a restoration of composite resin or the

placement of metallic preformed crown (3, 15, 16, 17, 18, 19, 20).

4.1.3 Surgical extraction:

These therapeutic options are chosen to allow the correct reabsorption of the
ankylosed teeth within the 6 months following the normal date. After these 6 months
have passed, if no exfoliation is noted, it is advised to extract the ankylosed tooth (1,4).

When being presented a case of a patient suffering first temporal molar ankylosis
along with disruption of the path of eruption of the premolar successor, litterature
shows that clinicians advise for its surgical removal. The next step is to determine the
need or not for space management with the help of orthodontic space maintainers
(1,4). Study of the literature shows that most clinicians were choosing this
therapeutic options to prevent harm on the permanent premolar depending on the
situation. It will therefore be advised when the patient presents a severe or rapidly
progressing infraocclusion, important occlusal disruption due to rotations, high space
loss risk, ectopic eruption of the underlying premolar, risk of periodontal impairment,
presence of associated pathologies such as caries or bad hygiene techniques. The
performance of an early or late extraction will depend here again on the situation and

on the moment the condition was detected (3, 18, 21, 22).
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Extraction will be considered early whenever it is performed before the usual age
of physiological loss after exfoliation. Early extraction will only be recommended in
case of severely infraoccluded ankylosed tooth and when space loss is inevitable due
to occlusal perturbations (3). It is however important to note that performing
exodoncia at this stage could result in complications such as tooth fracture and even
disruption of the underlying tooth bud development (4). An extraction will be
considered « late » when performed after the usual time of natural loss. In the case of
an ankylosed tooth, 6 months are considered a natural delay. When this time has
passed, some authors such as S. L. Ekim recommand extraction of the tooth (23). Other
authors, on the other hand, maintain their position about the criterias for extraction:
only if we observe a severe disruption of the arch will we consider this treatment

option (4).

Loriato states that, when performed on time, surgical extraction of the ankylosed
primary molar results in the pursuit of the development of the premolar successor
with normal development of the root to its desired length (15). She also documented
the fact that however, in some cases, when performed too late, it can result in
alterations in the premolar successor with crown morphology damages which will
impair the occlusion and call for restorative management such as composite or crown

placement (15).

After the extraction is performed, the treatment goal is to manage the space to
prevent loss of arch length and allow further eruption of the subyacent premolar. To
prevent the adjacent tooth to mesialize and to tip towards the extraction site and

therefore provoke a loss of space, we need to place a space maintainer until the
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growing premolar is able to play its role in the arch (1, 4).

4.2. Absence of premolar successor :

In this part, we will focus on another situation where the pathological process
here isn’t only the ankylosis of the first primary molar but also the absence or agenesis

of the premolar successor.

In 1994, Winter GB studied the prevalence of bicuspid agenesia in relation with
ankylosis of the first primary molar and concluded that about 17% of primary molars

ankylosis were associated with such agenesia (24).

In this case, we don’t have the option to wait for the normal course of exfoliation
of the temporal impacted tooth to happen as the forces produced by the eruption of
the successor aren’t present. Spontaneous exfoliation of the tooth is, therefore, very
unlikely (1). However, it was noted that in some rare cases, the resorption of the
temporal root could follow its course and still give rise to an impaired position in the
arch (infraocclusion). In this situation, the challenge is to determine if the ankylosed
tooth, if left in place, will later suffer overly decreased occlusion or periodontal
pathologies along with impaired bone support.
In the litterature, the major options were either to maintain the tooth and leave it in
place depending on the severity of the infraocclusion; or to extract it. In case surgical

extraction was chosen, the following management of the absence showed various
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options. Indeed, among most common treatments was found space closure along with

transplantation and prosthetic replacement (1).

Here again, the choice for one or another treatment must be guided by the
severity of the infraocclusion, the possible future associated complications, the root
development of the tooth, the alveolar bone support, the state of the tooth (presence

or absence of restorations or carious lesions) along with other parameters (1).

4.2.1. Maintaining:

When presented with a case of a patient with physiological conditions apart from
the ankylosis and the infraocclusion isn't too severe, not impairing occlusal
movements, it is mostly chosen to maintain it in the arch as long as possible. This
technique is also motivated, as when there is a premolar precursor, by the fact that
bone loss follows extractions. It can therefore be left in place without restoration or it
can be restored like developed earlier in this review to prevent for complications in the
permanent dentition such as teeth versions, tilting... To do so, treatment aims to re-
establish interproximal contacts or maintain mesio-distal dimensions as well as
restoring the occlusion. Literature shows that this technique is developed using
composite resin placement as a direct build-up, incrustations such as composite inlays

or onlays, use of preformed metal crowns or porcelain crowns (3,25).

To support this theory, Lygidakis (25) develops a technique to maintain

infraoccluded primary molars that need to be kept in the mouth. He documented the
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case of a 14 years old patient suffering this condition. His treatment consisted in
reshaping the tooth starting with a reduction of its mesio-distal diameter with a bur
and followed by the placement of a composite restoration. This composite restoration
was placed by filling up a preformed metal crown with composite and then removing
of the crown to end up with a normally shaped tooth. He starts with the building up of
a composite core that allows for easier placement of the crown. He concludes that this
technique is an easy way to perform a restorative treatment on an ankylosed tooth
that we need to save for further prosthetic placement, and that it only requires simple
and every day material. Another of the advantages he finds to his technique is that this
treatment only requires one session and doesn’t require any laboratory session as it

can be done by the clinician himself. (25)

Figure 3 : placement of a composite resin restoration by means of a preformed metal

crown (25)
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Maintaining the place of the tooth in the arch is also motivated for future
purposes, when the tooth is lost and there is the need for a prosthetic placement. By
keeping it, we maintain the space and bone tissue level for further placement of an
implant or other prosthesis. This technique therefore allows to use the ankylosed

tooth as a natural space maintainer when space closing isn’t the favorable option (4).

4.2.2 Luxation:

It was also found in the literature the option of realizing a « luxation » of the
ankylosed tooth. This treatment consists in luxating the tooth with different extraction
forceps in a mesiodistal direction to break the connexion between the ankylosed tooth
and its surrounding alveolar bone to allow it to follow afterwards its natural course of
eruption. This technique is still quite discussed and even if it is become a more
common option for permanent teeth, the risk in primary molars is that the roots are
weaker and therefore more prone to be broken during luxation. Therefore this
technique isn’t of choice for primary teeth become of its doubtful outcome and calls

for further investigations. (18)

After it was stated that temporal ankylosed teeth could be left in place and not
extracted, various dentists investigated the time such teeth could actually stay in the
mouth. Some studies showed that temporal teeth, if well managed and periodically
checked can be kept in place inside the mouth for up to 20 years allowing for the
patient to undergo prosthetic procedures he wasn’t permitted earlier for development

reasons such as implants. (1,4). In another 10 years prospective study, it was also
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observed that temporal molars left in place were very likely to survive in cases with
congenital premolar agenesia (26). Indeed, Sletten followed 28 patients over a period
of 12 years and concluded that submergence changes were negligeable as well as the
roots shortening; therefore healthy temporal mandibular molars could be retained for
many years. This author added that in case of loss of these retained teeth, they still
had a lifetime that superated some prosthetic rehabilitations (bridges, implants, etc)

(26).

4.2.3. Surgical extraction:

When the patient is suffering from ankylosis with aplasia of the premolar
associated with other complications, literature shows that it is mostly recommended
to extract it. These complications can be seen in patients with severely infraoccluded
teeth, important root resorptions, fractures, infectious process (abscess), etc; and are
usually associated with a bad prognosis. In this cases, surgical removal is advised
(1,14,27) and the earlier the extraction, even if ankylosis was discovered late, the
better the prognosis. Indeed, it is important to keep in mind that late exodoncias of

ankylosed teeth result in associated risks for the alveolar bone (14).

SK Mishra Et. Al. conducted three case studies where they documented the
treatments of 3 different submerged and impacted primary molars in three children
aged from 7 to 9 years old. They concluded that in the case of severe tilting of the
permanent adjacent tooth, surgical removal was advised followed by placement of

prefabricated band and loop space maintainer (22).
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4.2.4. Orthodontic bone stretching:

As it was previously stated, ankylosed teeth resist orthodontic traction because
of their anchorage. However, Bousquet states that « orthodontic bone stretching » can
be an option to get around this problem and relocate the tooth to its correct position
(27). This technigue associates surgery to orthodontics by means of flaps and
osteotomies followed by heavy orthodontic traction. The clinician concludes that this
technique allows easier replacement of the tooth but that the results might not be
stable over time as the jaw keeps growing and discrepancies may reappear. This

technique therefore calls for further clinical trials (27).

4.2.5. Prosthetic rehabilitation after surgical extraction:

If the choice of the clinician was to maintain the ankylosed tooth, even after
good maintainance and periodic follow-up of the eruption, the tooth will eventually
exfoliate or be lost for various causes such as trauma, periodontal disease, caries, etc.
If not, if the tooth was left in place for prosthetic reasons, it comes a time when the
placement is possibe and the clinician needs to make a choice depending on the
situation. When the ankylosed tooth is extracted, if no space maintainance was
performed, the prosthetic space might be lost and therefore the choice of which
prosthesis is the most adequate will depend on it. The options for rehabilitation here
include implant placement (25,27) or fixed prosthesis such as bridges (28). Periodontal

surgery such as gingival graft can be needed to restore the amount of gingiva on the
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alveolar ridge if choosing to place a bridge to restore the ankylosed primary tooth.
(27). Regarding implant restoration, a graft can also be needed to allow regeneration

so that the level of bone might be increased and restored. (27)

Sidhu performed a case study of an 11 years old patient presenting with
ankylosis and severe infraocclusion of the first primary molar (28) as well as agenesia
of the premolar successor. He investigated the possible restorative treatment by
means of a fiber reinforced ceromeric bridge and orthodontic treatment. The first step
of the treatment was surgical extraction of the ankylosed teeth and following
orthodontic therapy by means of removable appliances, the fixed ones being refused
by the patient and her family. After orthodontic treatment was accomplished and well
carried out, prosthetic space was assessed and the options were to place a fixed-fixed
bridge such as a Cantiliver bridge or a Resin bonded bridge (28) or a ceromeric fiber-
reinforced bridge. When compared to other restorative options, the ceromeric fiber-
reinforced bridges showed a high survival at 5 years post-placement. Also, it proved a
very positive esthetic outcome as the fibers are translucent and can easily match. It is
however important to note that there are not much proves in the literature that
document the use of such bridges for ankylosed primary molars and it therefore calls

for further investigations (28).

4.2.6. Orthodontic space closure:

Sometimes, the only option for the clinician being presented with ankylosis of

the first primary molar in a patient with absent successor premolar is surgical
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extraction of the ankylosed tooth followed by orthodontic space closure. In case we
want to achieve space closure, the best results are provided when the extraction is
realized early to allow for a mesial drift of the permanent molar (28). This will indeed
limit the loss of alveolar bone and will allow the orthodontic appliance placement to

take place during the adequate age for orthodontic response (28).

CONCLUSION:

The developpement of the occlusion of the young patients is to be monitored
thoroughly whether the permanent dentition has started to appear or not. Indeed, it
can allow for early diagnosis of conditions such as ankylosis that will further require an
orthodontic treatment which will lack efficiency if the pathology isn’t diagnosed on
time and can develop morphological changes on the permanent successor. This
pathology calls for multidisciplinary approach, having dimensions in the orthodontic,

prosthodontic, restorative, periodontic and surgical field.

31



RESPONSABILITY

In the past, when being presented a case of ankylosis of a primary tooth, the
majority of clinicians used to choose to extract it, thinking that its prognosis would lead
to this outcome. This project has for objective to question the extraction and instead
to make the dentist question himself on the different other options available to

prevent the tooth from being lost.
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Abstract: Tooth ankylosis is the union of the 1ooth roof 1o the alveolar bone, with local elimination of the
periodontal ligament. The etiologies of dental ankylosis include trauma, genetic factors, local merabolic
anmmalies, deficiency of alveolar bone growth, and abmormal pressure of the soft rissues. An ankylosed 1ooth
can lead to serious clinical probiems such as vertical alveolar bone loss, midline deviation, tipping of adjacent
teeth, impaction of the ankylosed rooth, and supraeruption of the opposing tooth. The diagnosis of ankylosis can
be made by borh clinical and radiologic evaluarions. Clinically, rypical metallic sounds upon percussion, lack of
tooth mobility, and dental infraocclusion with a higher gingival margin may be observed. Ankylosis showld be
visible as an interruption of the periodontal membrane space on a radiograph. However, the most important
evidence of an ankylosed tooth is the inability of movement during orthodontic force applications. Tooth
ankylosis is one of the various problems in dentistry and requires special treatment approaches for satisfactory
results. In the orthodontic treatment of an ankylosed rooth, different treatment modalities have been put into
practice including both orthodontic and orthodentic-surgical approaches.

Keywords: ankylosis, infraocclusion, lack of mobility, osteogenic distraction, radiograph

I.  Introduction
Charles M. Schulz once said there is nothing more attractive than a nice smile. He was absolutely right:
for a smile is the key for facial attractiveness. What determines an individual's smile are the "social six" which
are the maxillary incisors and canines because they are on maximum display during speech in most individuals.
The normal eruption, position and morphology of these tecth are essential for facial esthetics and phonetics.
Missing anterior teeth have barely any functional problems with speech difficulties including the 5" sound being
the mostly reported. Yet, they have major esthetic effect on self-esteem and general social interaction.

II.  Definition

Dentoalveolar ankylosis is an cruption anomaly defined as the fusion of mineralized root surface to the
surrounding alveolar bone with obliteration of the periodontal ligament. It may occur during cruption, or before
or after emergence of the tooth into the oral cavity. It is most likely to affect a replanted avulsed tooth or a
severely intruded tooth.

Ankylosis is considered a "rare discase” by the Office of Rare Discases of the National Institutes of
Health. This means it affects less than 200,000 people in the US population.

Prevalence rates of ankylosed deciduous teeth vary from 1.3% to 14.3% of the population, depending
on the criteria used, with a significantly higher incidence between siblings. Family records are helpful since
there 1s a familiar tendency for the disorder. Female to male ratio is 6:5.

Primary mandibular molars are ten times more affected than the primary maxillary molars. The
mandibular first primary molar is the tooth most often affected. Other investigators reported the mandibular
second deciduous molar is the most frequently involved. The difference is duc to the fact that first mandibular
deciduous molars ankylose carlier, produce less infraocclusion and usually exfoliate on time, which means that
they may go undetected. In contrast, second mandibular primary molars produce more severe infraocclusion and
a slight delay in the eruption of their permanent successors. Maxillary primary molars ankylose carlier than
mandibular primary molars with usually, worse prognosis.

Caucasians and Hispanics have a greater incidence of ankylosis of deciduous teeth than Blacks and
Orientals. Ankylosis of permanent tecth is 10 times less frequently than primary teeth with mandibular and
maxillary first molars being most frequently ankylosed followed by maxillary canines and incisors. Multiple
teeth ankylosis is as common as single instances, and a patient with one or two ankylosed tecth is likely to have
other teeth become ankylosed later. Tecth that become intruded more than 6 mm or half of the clinical crown
length within weceks after trauma become more susceptible to being ankylosed.
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Resonance frequency analysis: a new
diagnostic tool for dental ankylosis
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Ankylosed teeth are considered in orthodontic treatment planning. however,
diagnostic tools to quantfy the ngdity of the tooth-to-bone connection are rare.
Resonance frequency analysis (RFA) can quantify the rigidity of the dental mmplant-
to-bone connection and thus may serve as a potential diagnostie 100l o identify
ankylosed teeth. To test this asumption. we examined 15 and 30 primary mandibular
molars, with and without clinical signs of ankylosis, using the Osstell Mentor system.
A cut-off implant stability quotient (1SQ) of 43 provided a specificty of 100% and a
sensitivity of 53.3% when measured in the mesio-distal direction or a seasitivity of
20% when measured i the bucco-lingual direction. Basad on a recaver-operating
characteristic (ROC), the area under the curve (AUC) of 0.807 showed the mesio-distal
direction of measurement to be a test of moderate discnminatory power. Given its
non-invasiveness, RFA may serve as a gquantitative diagnostic supplement 1o the
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clinical examination of potentially ankylosed primary molars.

frequency anslysis. sensitivity and speciicity
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Ankylosis is the result of an impaired periodontal liga-
ment where cementum and dentin are resorbed and
replaced by bone (1). The reported prevalence of anky-
losed teeth ranges from 1.3 to 38.5% (2). depending on
age, cthnic background. and the diagnostic tool (3).
Mandibular primary molars have the highest incadence
of ankylosis (4, 5), which occurs more commonly when
the successional tooth is congenitally missing (3, 5-8). In
patients with agenesis of permanent tecth, 40% of the
persisting primary tecth appear infraoccluded (9) and up
to 98% of the submerged teeth are ankylosed (10).
Complications associated with ankylosis in the primary
dentition arc mostly related to this perceived intrusion
{which is a result of the continuing vertical growth of the
alveolar bone) (11), and include tipping of the adjacent
dentition (12) and overcruption of the opposing denti-
tion (1). Chewing function and the ability to maintain
proper oral hygiene may also be impaired (13). Early
detection of ankylosed teeth therefore helps to prevent
treatment-intensive malocclusions in the changing den-
tition. In the permanent dentition, persisting primary
tecth resist orthodontic movement (14, 15) and may be
considered for absolute anchorage in treatment planning
(16).

Diagnostic tools to determine ankylosis include tests
on immobility and percussion. Ankylosed tecth render a
clear and solid sound, which in healthy tecth 1s damp-
ened by the intact periodontal ligament (17). For quan-
tifying the mobility of ankylosed tecth. the Penotest

(Mediznintechnmik Gulden, Bernsheim. Germany) has been
suggested (18). Radiography reveals ankylotic arcas only
when they are located on the proximal surfaces of the
root: it 1s not possible to detect ankylotic arcas on the
lingual or labial surfaces using radiography (19). While
three-dimensional imaging may be indicated in the most
scvere cases of submerged primary molars (12). concerns
over radiation exposurc would gencrally not vindicate
computed tomography (CT) as a diagnostic tool for
ankylosis.

Resonance frequency analysis (RFA) is a non-invasive
and non-destructive measure of implant stability (20-22).
Using this technmique. the implant-bone interface s
measured based on the resonance frequency (RF) as a
reaction to oscillations excrted onto the implant bone
contact point. The unit of measurement is defined as the
mmplant stability quotient (1SQ) (23). ranging in integers
from 1 to 100 and with higher valucs indicating higher
mplant stability (24). A commercally available RFA
device, the Osstell Mentor, uses the detection of magnetic
frequencies between the implant-mounted transducer
(Smartpeg) and the handheld resonance frequency ana-
lyser to measure the 1SQ (23). For the assessment of
primary implant stability. RFA was shown to be a reh-
able tool (25). given that parameters such as the onen-
tation of the transducer are controlled duning in vive
resonance frequency measurements (26).

Osscointegration of dental implants can be consadered
as a functional ankylosis (27). Therefore, we hypothe-
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Relocation of Infrapositioned
Ankylosed Teeth: Description of
Orthodontic Bone Stretching and Case

Series

Philippe Bousquet, DDS, PbD. * Christele Artz, DDS, MSc.
Matthieu Renaud, DDS, MSc, | and Pierre Canal, DDS, PbD

Different treatments have been proposed to manage the consequences of ankylosed teeth. This clinical
report, which includes several different clinical conditions, describes an orthodontic bone-stretching pro-
cedure that can be used to relocate ankylosed teeth. The orthodontic bone-stretching technique involves
only partial osteotomies, without the mobilization or repositioning of the alveolar segment. combined
with orthodontic forces. The applied force facilitates tooth movement to the occlusal plane and can
modify the axis of the ankylosed tooth. This relocation is possible because of a bone-stretching phenom-
enon in the surgical area. In all of the cases, relocation of the ankylosed teeth was successfully performed
and the gingival margins were corrected to improve the esthetic results.
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Severe injuries of the periodontal ligament, frequently
the permanent maxillary incisors in children, may lead
to the ankylosis phenomenon, resulting in fusion be-
tween the mineralized root surface and the alveolar
bone.'* Such ankylosis disturbs dentoalveolar
development during growth. In fact, an ankylosed
tooth in a growing child does not crupt, resulting in
a vertical insufficiency of osscous growth, which can
lead to infraclusion, an unesthetic smile, and
occlusal disharmony. Therefore, a patient with an
ankylosed tooth might require treatment for
infraclusion and alveolar bone deficiency.

Ankylosis is clinically diagnosed by acute sound per-
cussion (tooth resounding like crystal) and lack of
mobility in comparison with dull sound percussion
and physiological mobility of the adjacent unaffected
teeth (the periodontal ligament absorbs sound and
allows mobility). A Periotest device (Siemens AG,
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Bensheim, Germany) is an instrument for the quantifi-
cation of tooth mobility and can be used to confirm
ankylosis. An clectronic tapping head percusses the
tecth. Ankylosed tecth have a shorter contact time.
resulting in lower Periotest values than those for intact
or mobile teeth.” Ankylosis also can be discovered or
confirmed during orthodontic treatment by tooth
immobility under an applied orthodontic force. More-
over. ankylosis can be confirmed by radiographic eval-
uation, showing a lack of ligament space.

Several alternatives exist to treat the consequences
of ankylosed teeth. The first solution is extraction of
the ankylosed tooth. Rehabilitation can be conducted
with a bridge, but periodontal surgery (gingival graft)
might be necessary to improve the mucosal volume
of the ridge.” Treatment using a dental implant also
can be used after extraction. However. bone regencera-
tion with grafting may be necessary for vertical and
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Restorative Management of Severely Ankylosed

Primary Molars

Marcoeli Silva de Moura, DDS, PhD'
Alessandra Silva Pontes, DDS?
Maria Hellen Samia Fortes Brito, DDS?
Lucia de Deus Moura, DDS, PhD*
Marina de Deus Moura de Lima, DDS, PhD>
Alexandre Henrique de Melo Simplicio, DDS, PhD¢

ABSTRACT

Severe dentoalveolar ankylosis is an eriological factor for malocclusion. When infra-
occlusion occurs early, it progresses with time, leading to severe consequences in
young children because of compensatory supra-eruption of the antagonist tooth and
mesialization of adjacent teeth. Early diagnosis allows for interception of the problem
and may prevent orthodontic trearment. The purpose of this manuscript is o report
two cases of infraocclusion of primary mandibular second molars that were diagnosed
carly and were treated with compaosite resin crowns. The use of indirect composite
restorations for ankylosed teeth is a good option for primary teeth with a moderate/
severe degree of ankylosis. (] Dent Child 2015:82(1):X-XX)

Received January 7, 2014; Last Revision April 11, 2014; Revision Accepted April
28, 2014.

KEYWORDS: DENTAL ANKYLOSIS, COMPOSITE RESIN, DECIDUOUS TOOTH

entoalveolar ankylosis can be defined as a
Dcondition in which the root cementum fuses
with the surrounding alveolar bone. The
periodontal ligament is substituted for bony rissue,
causing immobility of the toth, a condition thar leads
to alterations in the eruption process, due to infraoc-
clusion.*
Ankylosis rarely affects the permanent dentition,
yet it affects cight to 14 percent of primary molars of
six- to 11-year- old children.”” In the most severe cases,

Drs. 'Silva de Moura, ‘de Deus Moura, *Moura de Lima and *Simplicio
are associate professors; Drs. Pontes and ’Brito are graduate stu-
dents, all in the Department of Pathology and Dental Clinic, School
of Dentistry, Federal University of Plawl, Teresina, Plawl, Brazi.
Correspond with Dr. M.S. de Moura at marcoel-mowra®uol.com.br
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Severe dentoalveolar ankylosis

it causes malocclusion, delayed eruption and morph-
ological alterations in premolars, and a tendency of
impaction of the successor permanent tooth.* Mandi-
bular primary molars are the teeth most frequently
affected by ankylosis, bur there is no conclusive in-
formation whether the first or second molar is the most
commonly affected tooth.***" There is no gender
predilection.””

The ctiology of ankylosis remains unknown, but
some factors, such as genetic predisposition, excessive
masticatory force, alteration in local metabolism, in-
fection, chemical or thermal aggression, trauma, and
tongue-thruse, have been attributed as causes.” Fur-
thermore, its presence in siblings indicates generic
association.**'"** The absence of the successor per-
manent tooth is also regarded as a possible cause of
dentoalveolar ankylosis.' '

Journal of Dentistry for Children-82:1, 2015
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Importance of root development in autotransplantations: a
retrospective study of 137 teeth with a follow-up period varying

from 1 week to 14 years

Delphine Denys*, Maryam Shahbazian*, Reinhilde Jacobs*, Annouschka Laenen™*,

Jan Wyatt*, Frans Vinckier* and Guy Willems*
*Department of Oral Health Sciences, KU Leuven & Dentistry, University Hospitals Leuven, Belgium and **LBioStat,

Leuven, Belgium
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Leuven, Kapucijnenvoer 7 blok a bus 7001, B-3000 Leuven, Belgium.
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SUMMARY The aim of the present study was to perform a retrospective study of autotransplanted teeth with
a variable but individually maximized follow-up period in order to provide information on the long-term
clinical outcome. The sample was obtained from patients who were treated at the University Hospitals
KU-Leuven, Belgium, during the period 1996-2010. Of the total of 109 subjects {137 teeth), 98 patients were
invited for recall, of whom 68 patients {87 teeth) responded positively. Eleven out of the 109 patients were
excluded due to loss of the transplanted tooth. Although 41 patients had no re-examination visit, clinical
and radiological data from all 109 subjects were included in the sample.The follow-up period varied from
1 week of 14.8 years, with a mean of 4.9 years. Transplanted teeth receiving orthodontic treatment had a
lower risk of ankylosis and were less likely to fail. The risk of root resorption was lower for teeth with
stages one-half to three-quarters of root length at the time of transplantation. Molars were more suscep-
tible to ankylosis. Almost all teeth showed partial or full obliteration of the pulp. Absence of further root
development was higher in donor teeth with root length stage less than one-half. Trans-alveolar trans-
plantation was less successful. Autotransplantation can be a valid alternative method in young adoles-
cents for replacing missing teeth because of agenesis or trauma. The optimal time to transplant is when

the root has reached two-thirds to three-quarters of the final root length.

Introduction

Treatment of children and adolescents with missing tecth
is challenging. Growth and developmental changes in the
oral region have to be taken into account. Treatment options
include prosthetic replacement, orthodontic closure, and
maintaiming the deciduous tooth in case of agenesis. If a
suitable donor tooth 1s available, autotransplantation 1s a
viable option. In addition to congenitally missing or trau-
matized tecth that cannot be preserved, transplantation of
impacted teeth to their normal position 1s another indica-
tion (trans-alveolar transplantation; Thomas er al., 1998;
Tsukiboshi, 2002).

Autotransplantation refers to the transfer of a tooth from
one region in the mouth to another in the same individual,
into an extraction site, or surgically prepared socket. It is
a well-cstablished surgical treatment option to substitute
mussing tecth and offers a valuable and aesthetic solution
at low cost. In contrast to ossco-integrated implants, the
transplanted tooth can offer the benefit of capacity for
functional adaptation, preservation of the alveolar ndge, and
potential for continued alveolar bone mduction in growing
children (Paulsen and Andreasen, 1998; Czochrowska er al.,

2002; Tsukiboshi, 2002; Zachrisson et al., 2004). After
successful surgery, the transplanted tooth usually recovers
its proprioceptive function and normal periodontal ligament
(Aslan et al., 2010). Careful case sclection (age, type of
donor tooth, and root length). per-operative factors, such
as surgical procedure, skill, and experience of the operator,
and adequate immobilization mfluence the outcome of this
procedure (Thomas ef al., 1998; Kallu ef al., 2005). The
donor tooth should be expendable whereby no negative
effects result from the change of its position in the arch or its
potential future loss. A multidisciplinary approach and an
accurate follow-up are essential for the survival of the tooth.

The purpose of the present retrospective study of
autotransplanted teeth was to cvaluate the effect of donor
root development, donor tooth type, and orthodontic treat-
ment on the overall success rates.

Materials and methods

The sample for this study comprised patients who were
treated at the University Hospitals, KU-Leuven, Belgium.
Kallu er al. (2005) documented part of this consecutive
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Vertical alveolar growth in subjects with
infraoccluded mandibular deciduous molars

Caroline Dias,* Luciane Quadrado Closs,” Vania Fontanella.® and Fernando Borba de Araujo®
Canoas and Porto Alegre, Rio Grande do Sul, Brazil

Introduction: Our objective was to compare vertical alveolar growth in areas adjacent to infracccluded decid-
uous molars with growth in areas of deciduous molars and normal occlusion for a period of at least 1 year by
using digital subtraction radiography. Methods: This case-control study included 40 pairs of panoramic
radiographs of growing patients with infraoccluded deciduous molars and 40 pairs of radiographs of patients
without infracccluded deciduous molars. One radiograph at baseline was obtained at diagnosis, and the other
at least 1 year later. The subjects and the controls wera matchad according to chronologic age and time
intarval between the 2 radiographs. The 2 groups were compared with regard to vertical alveolar growth and
vertical tooth movement. Measurements were assessed by using nonparametric tests (Mann-Whitney and
Friedman) and a multiple comparison test. Significance was set at 5%. Results: A statistically significant differ-
ence was observaed between the groups with regard to vertical alveolar growth measurad on the bone crest be-
tween the first parmanent molars and second premolars. Conclusions: Vertical alveolar growth between the
first permanent molar and the second pramolar adjacent to the infraoccluded teeth was smaller than in areas

adjacent to teeth with normal occlusion. (Am J Orthod Dentofacial Orthop 2012;141:81-6)

ental ankylosis, also called teeth in infraocclu-
D sion, is commonly found in deciduous and tran-

sitional dentitions, with a prevalence ranging
from 8% to 14% in patients aged 6 to 11 years; severity
is usually mild (61.3%) or moderate (30.4%).""
Deciduous teeth are more commonly affected than
permanent  teeth, especially the first and second
deciduous molars.*”

When there is infraoccusion, growth and develop-
ment of the alveolar bone are affected, with a consequent
reduction in bone height, thus precluding eruption of the
affected tooth that remains in infraccclusion.”” Early
diagnosis of the infraocclusion is essential for the
establishment of effective preventive measures or
treatment planning, induding invasive procedures,
always associated with adequate follow-up.*
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Radiographic investigation is often recognized as an
important diagnostic method in the follow-up of pa-
tients with infraoccluded teeth. It allows detection of
an ankylosed area based on the absence of continuity
of the periodontal ligament in the region where the ce-
mentum fuses with the alveolar bone.'™'" Moreover,
digital subtraction of panoramic radiographs has been
successfully used to evaluate the behavior of implants,
periapical lesions, and condylar alterations. This
method allows evaluation of small changes by the
superimposition of 2 radiographs, as shown in
previous studies.”*"”

No scientific evidence or research data are available
confirming the relationship between infraocdusion
of deciduous molars and vertical alveolar growth
abnormalities in areas adjacent to the affected teeth.
Therefore, the objective of this study was to compare
vertical alveolar growth in areas adjacent to infracc-
cluded deciduous molars with areas of deciduous molars
with normal occlusion for at least 1 year, based on
measurements obtained with digital subtraction radiog-

raphy.

MATERIAL AND METHODS

The study protocol was approved by the Research
Ethics Committee at Universidade Federal do Rio Grande
do Sul in Brazil (protocol number 05/08). Pairs of pano-
ramic radiographs of 80 patients in the transitional
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Prevalencia de infraoclusion en molares
primarios de ninos de 7 y 8 anos, Valdivia, Chile,
2019

Prevalence of infraocclusion in primary molars of
children aged 7 and 8, Valdivia, Chile, 2019

Prevaléncia de infraoclusao em molares deciduos de
criancas de 7 e 8 anos, Valdivia, Chile, 2019
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Valentina Cayo-Parra’ ORCID: 0000-0003-0842-0408
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Resumen

Objetivo: Determinar la prevalencia de infraoclusién en molares primarios de nifios de 7 y
8 anos, Valdivia, Chile.

Materiales y métodos: Estudio descriptivo de corte transversal. Se examinaron nifios de 7 y
8 afios en establecimientos educacionales de Valdivia. Fue evaluada la presencia y severidad
de infraoclusién en molares primarios utilizando la clasificacién de Brearley & McKibben.
Para establecer diferencias estadisticas entre sexo y presencia de infraoclusién fue realizada
la prueba de chi-cuadrado. Ademds un anilisis de ANOVA fue utilizado para establecer
diferencias entre la localizacién de la infraoclusion y el grado de severidad. El nivel de signi-
ficancia estadistica se establecié con un valor de p<0,05.

Resultados: Fueron evaluados 359 nifios y un 41,78% presenté infraoclusion. Segin grado
de severidad, 82,06% fueron leves, 15,28% moderadas y 2,66% severas. No se encontraron
diferencias significativas entre sexo y presencia de infraoclusién. Se evidenciaron diferencias
estadisticamente significativas al evaluar localizacién y grado de severidad (p<0,05).
Conclusién: Existe una alta prevalencia de infraoclusién en nifios de 7 y 8 afios en Valdivia,
Chile.

Palabras clave: infraoclusion, diente anquilosado, molares primarios, prevalencia.
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Ankylosed permanent teeth: incidence, etiology and
guidelines for clinical management
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Abstract

Ankylosis Is & condition of direct soot surface fusson with the encompassing alveolar bose. Depending on the patient’s growth raze and booe metabolism, it is usually
accoeny d by peogr replacement rescrption of the root and infraccchasion of the cown. Treatment optsons for ankylosed teeth d d on the devel

of the patlent, sew:mv of the malocdusion, and size of residaal rooe. The prognosis of ankylased teech undergaing significant teplmemmr resorption is bopclc&
and should be replaced with an implant prosthesss. Trearment modalities indude decoronarion, diect or fixed build-up of the affected tooch, or varlous surgacal

interventions, when appropelarely indscared.

Introduction

Ankylosis might be one of the most prevalent causes for
infraocclusion in the permanent dentition. Ankylosis in Greek means
“lack of mobality” The term can refer to joints as well as teeth. From
a clinical point of view, and based on our experience and reports by
others, ankylosed teeth may still have some degree of mobility in spite
of the literal name [1]. By histological means, ankylosis of teeth is
defined as the fusion of the root surface (either cementum or dentin)
with the surrounding alveolar bone. There is some confusion between
the term ankylosis and other terms used to describe its consequences,
such as infraccclusion, meaning a tooth not reaching the ocdusal plane
[2], submergence, impaction, and incomplete eruption.

Replacement resorption is a process of physological remodeling
of bone and erroneously the adjacent root cementum and/or dentin,
which results in replacement of the root with bone tissue. Replacement
resorption usually accompanies ankylosis, therefore leading to the
confusion of the two phenomena in terms of diagnosis. In order
to differentiate between the two different terms, one should refer
to ankylosis in diagnostic terms, so that when a tooth is proven as
ankylosed, the dinician should anticipate and radiographically look
for replacement resorption as a progressive process accompanying
ankylosis and compromising the tooth prognosas.

Mechanism

In mechanistic terms, ankylosis and replacement resorption
should not be interchanged with external root resorption, which is
an inflimmatory-mediated process that necessitates the continuous
presence of infectious stimuli through the pulp and can be reversed
by elimination of the stimuli [34]. Tronstad described the mitiation
of ankylosis following extensive necrosis of the periodontal ligament
along with formation of bone that invades the denuded root surface
area. Tronstad claimed that involvement of dental trauma (luxation) is
the primary reason for this injury, particularly avulson of teeth and
their presence in a dry environment for 2 critical time, which causes

Med Dens Res, 218 dai: 1015761/ MDR 1000101

cell death on the root surface. The minimum injured root surface area
leading to ankylosis as reparted by Andersson is 20% [1]. This suggests
a healing capacity of the persodontal ligament and surface cementum
that can overcome the injury and allow for reattachment of periodontal
ligament fibers if the affected area is bess than 20% of the root surface
[5.6]. Following tooth luxation, injury to root surface due to mechanical
trauma occurs in variable degrees, forms, and distrbution. Diffuse
damage involving more than 20% of the root surface area is followed
by a reactive inflammatory resp that instiates the healing process.
The result is an area of cementum-devosd root surface that is now
susceptible to migration and repopulation by the faster bone forming
cells rather than by the sower periodontal ligament fibroblasts or
cementoblasts. This leads to a root surface area lined with cells of the
osteoblastic lineage, that deposit bone in direct contact with the root
surface, resulting in direct connection between the two tissues [7). At
this point, the root has become ankylosed, but replacement resorption
is yet to take place. The root now becomes part of the bone tissue and
therefore osteoclasts and osteoblasts replace its tissues with bone in
a progressive non-inflammatory remodeling process, thus named
replacement resorption. It is important to ize that replacement
resorption is observed in ather vital teeth with normal pulp tissue or in
pulpless teeth with no infections stimulus through the root canal. The
presence of infectious stimuli, such as bacterial endotoxins, that pass
from the root canal to the external root surface through the dentinal
tubuli and accessory canals induces inflammation-mediated resorption
of the root tissues and probably adjacent bone, in attempt to eliminate
infectious elements3. Another major difference between replacement

*Corr d to: Barmboim-Blau Galst, Orthodontist, Department of
Onhodonuu Sheba Medical Center, Israel Defense Forces, Medical Corps, 2
Sheba road, Ramat Gan, Israel 52621, Tel: 61-403502072, Fax: 972.373573455,

E-mail: galit brnbotm@gmail com

Recetved: August 04, 2018, Accepted: August 18, 2018, Published: August 24,
2018
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Persistence of deciduous molars in subjects with
agenesis of the second premolars

Kirsten Ith-Hansen* and Inger Kjaer**

*Municipal Child Dental Health Service, Helsinge and **Department of Orthodontics, School of
Dentistry, University of Copenhagen, Denmark

SuMMARY The purpose of the present study was to investigate persistent primary second
molars in a group of young people in their late twenties with agenesis of one or two second
premolars.

In 1982-83 it was decided, in connection with the orthodontic evaluation of 25 patients,
to allow 35 primary molars (one or two in each patient) to remain in situ. All patients had
mixed dentitions and agenesis of one or two premolars. The primary teeth were generally
in good condition, although root resorption and infra-occlusion (compensated by occlusal
composite onlays) occurred.

In 1997, 18 of the 25 patients with a total of 26 retained primary molars were re-
examined, comprising a clinical examination for exfoliation, extraction, loosening, and
ankylosis, and a radiographic examination for root resorption, tooth morphology (crown
and root), and alveolar bone contour.

The examination showed that the degree of root resorption was unaltered in 20 of the
26 primary molars. In the permanent dentitions, where these primary molars persisted,
there were no morphological deviations. Three of the six remaining primary molars had
been extracted and three showed extensive resorption. In three of the 26 primary molars
the infra-occlusion had worsened.

The present study shows that persistence of primary second molars in subjects with
agenesis of one or two premolars, and normal morphology of the permanent dentition can
be an acceptable, semi-permament solution for the patient. Whether this could also be an
acceptable long-term solution will be shown by follow-up studies.

Intreduciion same individual. That investigation also showed

In subjects with agenesis of one or two premolars,  that root resorption due to orthodontic

dependent on the occlusion, jaw relationship,
and jaw growth, it is not unusual to extract the
primary teeth in the region concerned prior to
orthodontic treatment. The general view is that
the roots of the primary teeth gradually resorb,
even in those regions where there are no
successional teeth. There are, however. no
studies that show whether the primary teeth
always resorb and under what conditions the
primary teeth may possibly persist. with or
without minor root resorption.

An earlier study showed that there is
agreement between the tendency to resorption
in the primary and permanent dentitions in the

treatment with fixed appliances occurred in
dentitions with minor root and crown
abnormality (Kjer, 1995). Another result was
that patients with morphological abnormalities
in the permanent dentition often had an
abnormal pattern of resorption in the primary
dentition. Accordingly. individual tendency to
resorption occurred in both dentitions and
deviant morphology in the permanent dentition
was often seen in patients with a tendency to root
resorption (Kjer, 1995).

In connection with agenesis of permanent
teeth, it is inadvisable to undertake extractions in
certain types of malocclusion. This applies. for
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Abstract

Keywords : Submerged, Deciduous, Ankylosed.

Submerged looth is the one thal is depressed below the occlusal plane. Dental ankylosis is thought lo be a major cause of submergence.
Submerged deciduous leeth have the potential to cauge malocclugion not only by prevention of their exfoliation and subsequent replacement
by permanent teeth but also by causing tilling of proximal teeth and extrusion of opposing looth. The purpose of this report is 1o present three
different cases of submerged deciduous teeth and their dinical effects.

INTRODUCTION

Submerged deciduous teeth means the affected teeth do
not come to the level of adjacent normal occluding teeth
or submerged teeth are always 0.5 mm or more below
the intact marginal ridges of the adjacent teeth.! This
incidence occurs after eruption/emergence of teeth in the
oral cavity.

Trauma 1s the most common cause damaging ecither the
dental follicle or the developing periodontal ligament but the
exact etiology 1s unknown. If it happens then the cruption of
the tooth ceases and it becomes ankylosed in the jaw bone.
Because of continued eruption of the neighboring teeth and
increase in the height of alveolar bone, the ankylosed tooth
may be cither “shortened™ or submerged in the alveolar
bone.

The prevalence of submerged deciduous teeth in children
varies from 1.3 to 3.5%. The most commonly affected teeth
are the deciduous mandibular second molars. > This process
prevents their exfoliation.

CASE1

A Y-year-old boy came to the dental OPD of ZA Dental
College, AMU, Aligarh (UP), India with a complaint

of check bite on his left side. On examination, the left
mandibular deciduous second molar was absent and the
permanent mandibular left 1st molar was mesially tilted
along with supra-cruption of maxillary left deciduous second
molar resulting in disturbed occlusion, responsible for cheek
bite and ulceration.

Panoramic radiograph demonstrated that deciduous
second molar was submerged and there was severe tilting
of permanent mandibular 1st molar (Fig. 1). Hence,
carly removal of the deciduous molar was planned in
order to prevent the development of malocclusion in
the future.

The tooth has to be removed carefully while saving the
crupting permanent 2nd premolar.

CASE 2

A 9-ycar-old boy came to the OPD of ZA Dental College,
AMU, Aligarh with a complaint of canous upper tooth and
missing lower posterior tecth.

On clinical examination, it was found that there was
caries 1n the upper left deciduous second molar and the
lower deciduous sccond molars along with the permanent
first molars were absent. An OPG was advised.

International Journal of Clinical Pediatric Dentistry, September-December 2010;3(3):211-213
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Review: Treatment strategies for ankylosed

primary molars

D.B. Kennedy

Specialist in Paediatric Dentistry and Orthodontics, Vancouver, British Columbia, Canada.

Abstract

AIM: The purpose of this articke is to focus on astiology and
appropriate treatment techniques concerning anklyosis of
primary molars. LITERATURE: The dental literature is re-
viewed in detall concerning aetiology, frequency of occur-
rence, diagnosis and longevity of ankylosed primary molars
without successors. Treatment concepts are discussed.
Long term implications of treatment decisions made in the
mixed dentition are emphasised. Areas of treatment that are
unsupported by evidence are identified as potential research
topics. CONCLUSION: When the underlying premolar is
present and the infra-occlusion is not progressive, then ob-
servation is appropriate. Only when there is savere disrup-
tion to the occlusion and/or the underlying premolar, extrac-
tion and space management may be appropriate. When the
ankylosed primary molar has no underlying premolar, ortho-
dontic input is needed to determine if extraction and space
closure, extraction and transplantation or extraction and
prosthetic replacement is the best plan.

Introduction

The ankylosed infra-erupted primary tooth has stopped its
vertical movement relative to others along the occlusal plans
such that marginal ridges are not at the same height as adja-
cent testh [Noble et al., 2007). Frequently such infra-erupted
teeth are identified as ankylosed and clinically appear sub-
merged [Kurol, 1984). This implies that the tooth was at the
correct level and has subsequently submerged. In reality,
the adjacent teeth are erupting while the affectad ankylosed
tooth is maintaining its position because of root cementum
fusion to the alveolar bone. This infra-occlusion has the po-
tential to cause significant occlusal problems. Since Kurol's
thesis on infra-erupted testh [1984] there has beaen kittle new
research. The purpose of this articke is to focus on appropri-
ate treatment techniques after briefly reviewing the astiology,
frequency and diagnosis; readers are referred to Teague et
al., [1999a, 1999b] and Sabri [2008) for further review. Long
term implications of treatment decisions made in the mixed
dentition will be emphasisad. Areas of treatment that are
unsupported by evidence will be identified as potential re-
search topics.

Actiology

The true aetiology of ankylosed primary molar teeth remains
unknown although trauma and genetics may be significant
factors [Kurol, 1984]. The high frequency of ankylosis in raim-
plantad avulsed incisors together with traumatically inducad
ankylosis in experimental animals suggests that trauma to
the periodontal membrane may be an astiological factor.
This traumatic disruption to the penodontal membrane may
result in fusion of the root cementum to the adjacent alveolar
bone. The higher frequency of infra-erupted teeth in siblings
supports a genetic aetiology [Kurol, 1981]. Also, children
with one infra-erupted tooth frequently show other teeth that
subsaquently present with infra-eruption [Brearkey and McK-
ibben, 1973]; this, in conjunction with the correlation of an-
kylosed primary molars and other dental anomalies [Baccetti
1998, Bjerklin et al., 1992 Garib et al., 2009], also supports a
genetic astiology.

Frequency

The reported frequency of ankylosed infra-erupted teeth
ranges from 1.3 to 38.5% and varnes according to age [Ku-
rol, 1981; Steigman et al., 1973]. In the primary dentition, the
mandibular first primary molar is the most commonly affect-
ed tooth [Steigman et al., 1973]. The most common prasen-
tation is in the middle mixed dentition stage of development
with second primary molars being more affected than the
first primary molars [Biederman, 1962]; the mandible dem-
onstrates a higher prevalence of ankylosed primary molars
comparad with the maxilla [Biederman, 1962].

There appears to be two kinds of ankylosed teeth. One
demonstrates absence of progressive infraocclusion and
self-resolution with slight delay in eruption [Kurol and Thi-
lander, 1984a]. In the other type, nfraocclusion deteriorates
with incraasing age which can create greater conseguence
in young children because there will be incraased vertical
compensatory eruption of adjacent teeth during continuad
growth to magnify the submergance. Therefore the poten-
tial impact is much less on a skeletally mature 12-year-old
girl with an ankylosed ratained primary molar than on a pra-
adolescent 9-year-old male with a similar tooth who has yst
to undergo his adolescent growth spurt.

Key words; ankyloss, primary molans, mfra-eruption, treatment
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Autotransplantation of Teeth in 215 Patients
A Follow-up Study

Sven Kvint®; Rune Lindsten®; Anders Magnusson®; Peter Nilsson?; Krister Bjerklin®

ABSTRACT

Objective: To evaluate the success rate of autotransplantation of teeth in consecutive patients and
to analyze factors affecting the outcome.

Materials and Methods: The subjects consisted of 215 consecutive patients (101 women and 114
men; aged 9.1-56.4 years, median age 15.2 years [P, = 11.4, P5q = 19.7]) who had undergone
transplantation of a total of 269 teeth, all by the same surgeon. In patients with multiple transplants,
only the first transplant was included, to ensure that all transplanted teeth were independent units.
The transplants were recorded as unsuccessful if the tooth had been extracted or was surviving but
with root resorption or ankylosis. The interval between transplantation and final follow-up was a
median 4.8 years (Pyo = 2.0, Pap = 5.5) for successful transplants and a median of 2.4 years (P1o
= 0.4, Pgp = 7.7) for unsuccessful transplants.

Results: One-hundred seventy-five (81%) of the transplantations were recorded as successful and
40 (19%) as unsuccessful. Twenty-five teeth had been extracted and 15 had survived but did not
fulfill the criteria for success.

Conclusions: The success rate of 215 consecutively transplanted teeth was 81%. The highest
success rate was for transplantation of premolars to the maxillary incisor region (100%).
Complications at surgery such as difficult extraction, deviant root anatomy, or damaged root
periodontium affected the outcome. During growth, a successful transplant preserves alveolar

bone. (Angle Orthod. 2010,80:446-451.)

KEY WORDS: Tooth transplantation; Follow-up; Oral surgery; Orthodontics

INTRODUCTION

Autogenous tooth transplantation is a well-estab-
lished surgical treatment. Successful autotransplanta-
tion of immature mandibular third molars was reported
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by Fong as early as 1953." A method for autotrans-
plantation of immature premelars was described in
1967 and 1974 by Slagsvold and Bjercke.** High initial
success rates®*” and also long-term results are
reported.”"?

The most common complications associated with
autotransplanted teeth are ankylosis and root resorp-
tion. Many factors influence the result, such as the
developmental stage of the tooth, donor type, the
duration of extraoral exposure of the donor tooth
during surgery, damage to the root cementum and the
periodontal ligament, and the experience of the oral
Surgem_10‘11

The application of different criteria for success has
an impact on the reported figures. The success rate is
reported to be higher than 80% when the root length of
the autotransplanted premolar is 50% to 75% of the
normal root length at the time of the surgery.®*%01212
Lagerstrdm and Kristerson' reported maintenance of
at least 70% of the final root length to be a criterion for
successful outcome.

The aim of the present investigation was to evaluate
the success rate of autotransplantation of teeth in a

DOI: 10.2319/062509-354.1
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CASE REPORT

Late diagnosis of dentoalveolar ankylosis:
Impact on effectiveness and efficiency of

orthodontic treatment

Livia Barbosa Loriato,” André Wilson Machado,” Bernardo Quiroga Souki,” and Tarcisio Junqueira Pereira®

Belo Horizonte, Minas Gerais, Brazil

Dentoalveolar ankylosis is a local etiologic factor of malocclusion that can have deleterious affects on normal
dental development. Therafore, it is of paramount importance to diagnose the problem as early as possible so
that interception can be performed at the correct time. This case report demonstrates the consequences of
late diagnosis of dentoalveolar ankylosis and discusses its effects on development of the occlusion and
how it can increase orthodontic biomechanical complexity and treatment time. (Am J Orthod Dentofacial

Orthop 2009;135:799-808)

entoalveolar ankylosis is an eruption anomaly
Ddcﬁncd as the union of the tooth root to the

alveolar bone, with local elimination of the
peniodontal ligament. This condition can result in
replacement root resorption, in which the root is
substituted by bone.'

Dentoalveolar ankylosis has been described as a lo-
cal factor of malocclusion.”™ Its cause is not well de-
fined, but it can be associated with dental trauma*’
metabolic disturbance,”” a genetic tendency, or a local
deficiency in vertical bone growth.®

According to Biederman” and Moyers,” ankylosis in
deciduous teeth 1s about 10 umes more likely than in the
permanent dentition, and twice as likely in the mandib-
ular than in maxillary arch. A higher incidence can be
observed in the molar region during the deciduous and
mixed dentition. The incidence of deciduous-tooth den-
toalveolar ankylosis was reported to be 1.5% to 9.9%."

When dental ankylosis occurs early, it 1s more likely
to have a deletenious impact on the ocelusion.™ The
most common consequences are progressive infraocclu-
sion of the ankylosed teeth, inclination of adjacent teeth,
bone defects, and impaction of the succeeding perma-

From the Department of Orthod: 5. School of [x
dade Cadlica, Belo Hoozoate, Minas Gerals, Brazl.
* Postgraduste stadent.

* Assoclate professoe

The authors repont no comimercial, propoetary. of financial mierest in the peod-
ucts or compamses describad in this anicle.

Reprint rogaests to: Livia Lomato, Av. Nossa Senhora da Penha. STOS02, Prasa
do Canto, Vatana, Espinito Santo. Brazl 29055-130: ¢-maal, Ibloniato ® yahoo
com be.

Submatted. December 2006; revised, March 2007; accepted. Apnl 2007
DERS-5406/536.00

Copynght © 2009 by the American Association of Orthodoatasts.

doi: 101016 modo 2007 04 060

y. Pontificia Usiverss-

nent tecth or eruption delay.” Becker and Kamei-
R'em'™"* also added midline shift to the ankylosed
side and extrusion of the antagonist tooth. increasing
the nisk of occlusion problems.

Kofod et al® pointed out that. in a growing child. the
ankylosed tooth does not follow the normal vertical
growth of the alveolar process. and a deficiency occurs,
causing the tooth to be even more impacted.

Diagnosis of dental ankylosis is generally established
through clinical findings, but radiographs can sometimes
add some information. As suggested by Mullally et al *
although a clinical diagnosis can be made by infraocclu-
sion, percussion. and mobility testing. sometimes lack of
orthodontic movement can confirm the diagnosis.

Since dentoalveolar ankylosis can cause deleterious
effects on occlusal development, carly diagnosis and an
effective treatment plan are fundamental to prevent fur-
ther eruption deviations and more severe malocclusion.

Our aim 1n this article was to present a patient n the
mixed dentition with dentoalveolar ankylosis of a decid-
uous molar in which the diagnosis was not made at the
correct time, resulting in a severe malocclusion. As are-
sult, when the diagnosis was established. longer and
more complex treatment was necessary. Although the
treatment was effective, it was not efficient because of
its long duration and biomechanical complexaty. caused
by the late diagnosis.

DIAGNOSIS AND ETIOLOGY

A boy. aged 9 years 10 months, of mixed ethmc
background (black and white). was referred to the ortho-
dontic clinic of the School of Dentistry of the Pontificia
Universidade Catélica de Minas Gerais in Brazil. His
chief complaints were absence of a mandibular
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A novel approach for building up infraoccluded ankylosed
primary molars in cases of missing premolars: A case report

N. A. Lygidakis' * K. Chatzidimitriou' - N. N. Lygidakis’
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Abstract

Background In cases of infraoccluded pnmary molars
associated with agenesis of premolars, any treatment plan
occasionally includes retention of the primary teeth for
space preservation and future implant placement if needed.
In these cases, building up the crowns to the occlusal line 15
necessary to prevent vanous clinical problems. The present
case report describes in detail a novel but simple clinical
approach for retention and building up of the crown of
infracccluded pnmary molars.

Case report/technique presentation  The techmque 1s
presented n a 14-year-old girl with nine missing perma-
nent teeth. Orthodontic evaluation indicated space closure
for five teeth and space maintenance in the remaining four
second primary molars, three of them being infraoccluded.
The techmque included the following clinical steps: (a) e-
lastic separators were placed proximally to the primary
molars for few days to create space: (b} proximal minimal
reduction of the crown width was performed; a direct hand
composite resin core was made to increase crown height
facilitauing the seclection of a preformed metal crown
(PMC). The sclected PMC was filled with self-curing
composite resin and placed on the primary tooth following
an acid etch and adhesive procedure: excess cervical ma-
terial was removed: (¢) after polymensation, the PMC was
carefully removed using cutting and hand instruments, re-
vealing the composite resin fabnicated crown which was
adjusted for occlusion and polished. Radiographic evalua-
tion confirmed the result.

04 N AL Lygidakis
lygidakss @ath forthnet.gr: nlygidakis@ gmal.com

Pravate Paediatric Dental Clinse, 2 Papadismantopoulou
Street, 11528 Athens, Greece

Published online: 05 May 2015

Conclusion  This simple method for infraoccluded pn-
mary molars crown building up to occlusion using con-
ventional instruments and matenals, appears to be a
valuable chinical tool for paediatnic dentists who frequently
find themselves dealing with primary teeth that need to be
retained and which can produce senous clinical problems 1f
left untreated.

Keywords Infraocclusion - Ankylosis - Primary molars -
Built-up - Treatment

Background

In clinical practice, pacdiatric dentists are frequently asked
to deal with young patients with infraoccluded second
primary molars associated with congenitally missing pre-
molars. Although in these cases the extraction of the pn-
mary teeth and orthodontic space closure is usually
recommended by orthodontists (Sabri 2008), there are
certain cases where the treatment plan includes their
maintenance and future implant placement, when and 1f
they finally exfolhate (Kennedy 2009; McGeown and
O'Connell 2014).

In these cases and during their maintenance period, in-
fraoccluded primary molars may present serious chinical
problems concerning the occlusion and the local dental and
periodontal health that need to be prevented and/or treated.
Previous reports have proposed a number of restorative and
prosthetic techniques aiming to build up crowns of the
infraoccluded primary molars to the occlusal line (Kennedy
2009). However, the majority of them require laboratory
assistance and increased effort and time by the clinician.

The present case reportitechnique presentation descnibes
in detail a novel simple clinical approach for a simple

@ Springer
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Dental ankylosis diagnosed by CT with tridimensional
reconstructions

The etiology of unerupted teeth often is difficult to establish. It may relate to
abnormal orientation of the tooth bud, an anatomical obstacle, pathology of
the dental sac or ankylosis. The ankylosis process and diagnosis are analyzed
in this clinical series. Ankylosis and its underlying physiological process are
abundantly described in the literature. Nonetheless, diagnosis remains
difficult to achieve. Clinical evaluation and complementary radiographic
techniques such as dental radiographs and orthopantomogram are
considered by some authors as poorly reliable. These clinical examinations
based on a series of subjective criteria cannot be performed on unerupted
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A Case Report
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Ankylosis is a condition frequently associated with primary molars, wherein the ankylosed primary teeth remain in a fixed position,
while the adjacent teeth continue to erupt, moving occlusally. In this case report, a five-year-old boy, who had a retained and
submerged left lower second primary molar, was presented. Luxation of ankylosed primary molar was considered as a treatment
approach. After four months, the tooth erupted to the ocdusal level, and there was evidence of further development of a permanent
successor in radiographic evaluation. After one year, tooth mobility, bone formation, and development of a permanent successor

were in good condition.

1. Introduction

Dental infraocclusion is defined as teeth below the occlusal
plane. In the literature, the terms submergence and infraoc-
clusion are often used to refer to an ankylosis [1, 2].

‘The frequency of ankylosed teeth has been reported to be
between 1.3% and 38.5% [3]. The mandibular first primary
molars are the most frequently affected teeth, followed by
second mandibular and maxillary primary molars [3].

The exact cause of teeth ankylosis is still unknown, but
several theories have been proposed [3, 4] such as familial
pattern, traumatic injury to Hertwig’s epithelial root sheath,
deficiency in bone growth, a problem in local metabolism and
inflammation, localized infection, and chemical or thermal
irritations.

Ankylosis is classified as slight, moderate, or severe
according to the place of the occlusal level of the infraoc-
cluded tooth [5]. If the infraocclusion is less than 2mm, it
shows slight ankylosis, while moderate submergence shows
the occlusal surface of the ankylosed tooth to the contact area.
Severe ankylosis shows infraocclusion below the contact area
of the adjacent teeth [5].

Diagnosing ankylosed teeth is not difficult and is usually
based on clinical signs and radiographic findings. Clinically,

ankylosed teeth have a sharp, solid sound on a percussion test
in comparison to a cushion sound in normal teeth [2].

Obliteration of the periodontal ligament space is noted
radiographically. The roots are less radiopaque, and as the
ankylosis progresses, they are less distinguished from sur-
rounding bone. Areas of fusion of cementum and bone,
as well as periodontal ligament remnants that are fibrotic
with very few cells, have been observed histologically. No
mucopolysaccharidase activity, which is essential for the nor-
mal process of root resorption during eruption of permanent
successor, is seen [6).

Ankylosis of deciduous molars has a negative impact on
normal occlusal development and may cause problems such
as

(a) significant tipping of adjacent teeth to the area of the
submerged tooth, which may cause a reduction in
arch length, especially when severe ankylosis of sec-
ond primary molars occurs in early mixed dentition
5.7

(b) ectopic eruption or impaction of successor premolar;

(c) The increase in caries and periodontal disease suscep-
tibility [3].
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Decoronation as an alternative procedure for dental ankylosis
after dental reimplantation due to trauma in a growing child:

case report
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ABSTRACT

Dental ankylosis occurs by fusion of the root surface
with the alveolar bone due to necrosis of the periodontal
ligament. Although there is not a known treatment
for dentoalveolar ankylosis, there are alternative
procedures that may be realized as a way to prevent
serious consequences. Decoronation is a procedure
which the crown of the ankylosed tooth is surgically
removed below the cemento-enamel junction and the
root is buried. Our aim is to report the case of patient
LSM, female, 8 years-old, who came to the Oraldental
Trauma Center of Federal University of Ceara after
colliding against a wall. Avulsion of the dental
element 21 occured and the tooth was stored in milk.
The reimplantation occurred one hour after the injury.
After two years of the dental trauma, the treatment
performed was decoronation and installation of an
aesthetic and functional space maintainer. This case
report presents a clinical and radiographic follow-up of
6 months and 3 years. In the 6-month evaluation, the
buried root showed signs of resorption, but without
bone loss, the aesthetic space maintainer was still
well adapted and the alveolar ridge have no signals of
gingival or bony issues. After three years, radiographic
evaluation showed complete root resorption and signs
bone formation in root previous site. Decoronation is a
procedure that aim to maintain the alveolar bone ridge
width, height and continuity and may be indicated to
dental ankylosis, being a successful procedure in the
reported case, allowing the patient to maintain the
aesthetic, function and preserve the alveolar process
to a future reahabilitation.

KEYWORDS
Tooth Ankylosis, Tooth avulsion; Tooth injuries.

RESUMO

A anquilose dentaria ocorre por meio da fusao
de superficie da raiz com o osso alveolar, devido
a necrose do ligamento periodontal. Trauma
local, infeccao periapical, desordens enddcrinas e
metabolicas, esforco mastigatério excessivo, falta de
forca eruptiva do sucessor permanente e alteracoes
genéticas sao alguns dos fatores que podem levar
a anquilose. Embora nao haja um tratamento
conhecido para anquilose dentoalveolar, existem
procedimentos alternativos, tais como manter o
dente anquilosado ou sua raiz, extracao seguida de
fechamento ortodéntico, autotransplante, implante,
osteotomia da unidade dento-Gssea ou decoronacao.
A decoronagao € um procedimento em que a coroa
do dente anquilosado ¢ removido cirurgicamente
abaixo da junciao cemento-esmalte e a raiz ¢é
sepultada. Apds o procedimento, mantenedor de
espaco estético-funcional ¢ instalado para evitar a
perda de espaco até a oportunidade de proporcionar
um tratamento de reabilitacao definitiva. Nosso
objetivo € relatar o caso de paciente LSM, fémea,
8 anos de idade, que se apresentou para o Centro
de Trauma Bucodentario da Universidade Federal
do Ceard apés colidir contra uma parede. Avulsao
do elemento dentdrio 21 ocorreu e o dente foi
armazenado em leite. O reimplante ocorreu uma
hora apos a injuria. O tratamento realizado foi
decoronacao e instalacio de um mantenedor de
espaco estético e funcional. Este relato de caso
apresenta um acompanhamento clinico de 6 meses
e 3 anos de acompanhamento radiografico.

PALAVRAS-CHAVE

Anquilose dental; Avulsio dentdria; Traumatismos
dentarios
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Congenital agenesis of premolars associated
with submerged primary molars and a
peg-shaped lateral incisor: A case report

Carolina Steiner-Oliveira, DDS, MSc'/
Maria Beatriz Duarte Gaviao, DDS, MSc, PhDY/
Marines Nobre dos Santos, DDS, MSc, PhD?

The combination of INfraocciudod PAMary Molars and agoenasis of the POMANeM SUCCeS-
SOS 5 rare. This condition progrosses with INCroasoed sovority Since the prmary teeth do
not usually exdolate spontanoously, The clinical examination of an 1190070k ginl revesied
4 submerged primary second molars, agonesis of all second promolars, and a pog-
shapoed madiiary lsteral InCisor, Trastmont in this Case wias surgical exdraction of the sub-
marged 1eeth and placement of removable apPIancos 10 Maintan SPace and vertical
aimensson, (Quintessonce it 2007,38:435-438)

At
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Koy words: agonoss, ankylosss, infraocciusion, pegshaped tooth, primary teeth,
removabie applance, surgecal tromtment

Tooth agonoss of pormanont tooth & the
most common developmental dontal anom-
aly. 1t in genabicaly detenmined with asaoso-
MAMGOMINGM ransmMission and I assockatod
with severnl other dental abnormalitios. '
The provalence of agenesis vanes from 5%
10 10%, excluding third molars, and 1 occurs
mostly In second premolars and maxiliary
latoral incimors. ' * Rosowrchoers have indk
cated a relationahip of 17% betwaen agene
s and Infraccchumon of primary moklars® " an
woll s o relabonshg) Detwoon agenosis and
pog-ehapoed maxillary lateral incisorns.*
Ankylosis i a wollostablishod congaion
Msociated with infraccciuson of primary
molars.** it involves fusion of cementum to
ahveolar bone, affects simost all Infraccciuded

ot Bamte Mutdent Degaar trvenst of Podbuatnn Owediviey, P acs s
Dertal Schoo! Sate Uviiver ity of Camgumas (UNKCAME, v o

Prodersor Departmesd of Podutin Derantey Peacic st Dental
Shand State Uiniper ity of Camginas (1NN AMP) Brasn
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prmary molars, and may subsequently
dovolop Mo iInfraocchusion, often @t a micro-
scopic lovel. any obitaration of the penodon
Wl igament may reman undetected in Con
vontional radiographs.” The mechansm of
ankylosss intiation s unknown,” Dt 1t s
POLALIY AU 1O AevelopMental disturbances
n the ponodontium. ™ Furthermore, changes
in the amtribution of epaholial coll rests of
Malassez n the penodontium of ankylosoed
promary molars are obiologcally relovant 1o
SULSOQUONt 10Ot resOrPLON and ankylosis.
The combination of the absonce of & PorMma
Nt succosacr and Infraocciusion of P
mMary molars might affect not only alveoliv
bone growth, which stops In the submerged
Mon, DU also occlusal dEturDances such as
MOSY HPEING of 1ho pormanont first molar, ™
Thus, whenover a 100th is congentally miss
g, an aarly diagnosis i vital 10 provide ade-
Quide troatment and 1o prevent maloccihe
sion, particularly f agenesis oCours In asso
CAION With another dental detect *

The following report describos the man
agoement of a pationt with agenoss, ankylo
S5, NBOCCiuson, and a pegeahaped 1ooth
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CLINICAL PRACTICE |[SYSTEMATIC REVIEW

Management of ankylosed primary molars

with premolar successors

A systematic review

Long D. Tieu, DDS, MSc; Stephanie L. Walker, DDS, BSc; Michael P. Major, DM, BSc;

Carlos Flores-Mir, DDS, DSc, FRCD(C)

uring a child’s normal
growth and development,
teeth continually erupt ver-
tically until they contact in
occlusion. The general practitioner
frequently is the first to encoun-
ter developmental anomalies such
as infraocclusion. It is relatively
common to find an infraerupted
primary molar that has stopped
erupting vertically, resulting in
marginal ridge discrepancies with
adjacent teeth. In this scenario,
vertical growth of the adjacent teeth
and alveolar processes continues;
however, the affected tooth experi-
ences lack of alveolar bone growth
resulting from its arrested erup-
tion.” Ankylosed primary molars
affect occlusal development by
complicating eruption and develop-
ment of the permanent dentition.
Among the complications, distal
eruption of the second premolar is
frequent, and a hooked or altered
radicular shape of the premolar
underlying the ankylosed primary
molar has been reported.” possibly
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Background. The authors conducted a systematic review to
determine the clinical prognosis of and methods of managing
ankylosed primary molars with permanent successors.
Methods. The authors searched electronic databases (PubMed,
Scopus, MEDLINE, Cumulative Index to Nursing and Al-

lied Health Literature, Web of Science, Cochrane Database of
Systematic Reviews and Google Scholar) up to April 2012 with
the assistance of a librarian specializing in health sciences
databases. They also searched the gray literature. They selected
clinical studies in which investigators assessed the prognosis of
ankylosed primary molars with permanent successors; they also
hand searched references of the selected articles to identify any
additional studies that the electronic search may have missed.
Results. The authors identified 3,529 original articles from the
electronic database search and none from the hand search. Once
selection criteria were applied, only four articles met all inclu-
sion criteria and were included. The number of patients studied
ranged from 15 to 107. The number of ankylosed primary molars
investigated ranged from 26 to 263.

toring of ankylosed primary molars is recommended. The clini-
cian should consider extraction if the permanent successor has
an altered path of eruption, if the ankylosed primary molar is
severely infraoccluded with the adjacent teeth tipping to prevent
the successor from erupting, or both. The ankylosed molar often
exfoliates spontaneously within six months; however, when ex-
foliation is more delayed, arch-length loss, occlusal disturbance,
hooked roots or impaction of permanent successors may occur.
Practical Implications. Ankylosed primary molars mitially
should be monitored closely for up to six months. If they do not
exfoliate spontaneously. they should be removed. because arch-
length loss, alveolar bone defects, impacted permanent succes-
sors and occlusal disturbances often occur when the removal is
delayed.

Key Words. Dentition; decision making; dental arch; dental
JADA 2013:144(6):602-611.
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ARTICLE
Transcriptome analysis of ankylosed primary molars with
infraocclusion

Annie Tong @', Yuh-Lit Chow?, Katie Xu', Rita Hardiman', Paul Schneider' and Seong-Seng Tan?

OPEN

Primary molar ankylosis with infraocclusion can retard dental arch development and cause dental asymmetry. Despite its
widespread prevalence, little is known about its molecular etiology and pathogenesis. To address this, RNA sequencing was used to
generate transcriptomes of furcal bone from infracccluded {n = 7) and non-infraoccluded {n = 9) primary second molars, all without
succeeding biscuspids. Of the 18 529 expressed genes, 432 (2.3%) genes were differentially expressed between the two groups
(false discovery rate < 0.05). Hierarchical clustering and principal component analysis showed dear separation in gene expression
between infraoccluded and non-infraoccluded samples. Pathway analyses indicated that molar ankylosis is associated with the
expression of genes consistent with the cellular inflammatory response and epithelial cell turnover. Independent validation using
six expressed genes by immunohistochemical analysis demonstrated that the corresponding proteins are strongly expressed in the
developing molar tooth germ, in particular the dental follicle and inner enamel epithelium. The descendants of these structures
include the periodontal ligament, cementum, bone and epithelial rests of Malassez; tissues that are central to the ankylotic process.

We therefore propose that ankylosis involves an increased inflammatory response associated with disruptions to the
developmental remnants of the dental follicle and epithelial rests of Malassez.

Intemational Journal of Oral Science (2020)12:7

INTRODUCTION

Dental ankylosis is defined as a fusion of cementum or dentine vath
alveolar bone." Primary molar ankylosis can cause severs dinical
consequences in the growing child, including:™ (1) Tooth
infraocclusion and vertical bone defect, (2) Tipping of adjacent teeth
into the space of infraocclusion, causing loss of arch space, dental
asymmetry, midline deviation,” and impaction of the ankylosed tooth
and its successor, (3} Supra-eruption of opposing teeth, and (4)
Deflected path of eruption of successors, with displacement in the
form of tipping and ectopic eruption of successors.

Despite the abundance of clinical and epidemiological data,
little is known about the molecular correlates of pnmary molar
ankylosis. Genetic associations have been proposed, mostly based
on epidemiological data from familial, ethnicity, and dental
anomaly pattern studies.” '" However, despite compelling evi-
dence for strong familial and ethnic associations, no candidate
genes or molecular pathways have been identified.

A number of studies have tested hypotheses of molecular
pathways of ankylosis. Prime among them is the dysregulation of
proteins involved in hard tissue turnover. For example, descriptive
studies of fixed tissues suggest altered expression of osteoprote-
gerin {OPG), receptor activator of nuclear factor kappa-p (RANK),
and RANK ligand (RANKL) in a rat model of ankylosis induced by
thermal trauma using dry ice.'’ PDL space mineralization and
dental ankylosis have been observed in animals with altered bone
metabolism, for example in mutant mice with elevated Wnt
signalling,'”* in osteopetrotic mutant rabbits with reduced
osteoclast-mediated bone resorption,'” and in mice injected with
bisphosphonate.’ A study of five human subjects with loss-of-
function mutations in ENPP] associated with generalized arterial

; https://doi.org/10.1038/541368-019-0070-1

calcification of infancy (GACI) found increased cementogenesis
and reported histories of infraocclusion and ankylosis.”” On the
other hand, in a staining study, bone from ankylosed human
primary molars demonstrated no difference in the expression of
NADH-diaphorase, acid phosphatase, and alkaline phosphatase.'®

The above studies suggest that animal models can provide
useful insights into the functions of selected proteins and
pathways, but are not representative of the ankylotic process in
humans, which is unique in that it is not induced by trauma, is
seemingly idiopathic and spontaneous, and has high prevalence
(e.9. 22% in Finland'” and 38% in Israel'®) that cannot be explained
by rare genetic mutations. So while these candidate gene and
protein approaches can be informative, they are hampered by
scale and scarcity of estabhished candidates. Thus, it is timely to
approach the problem using human transcriptome-wide analysis.

In this study, RNA sequencing (RNA-seq) was used to
charactenze and compare the transcriptome profiles of primary
molars with and without infraocclusion. Following analysis, a small
number of differentially expressed (DE} genes were examined for
their protein distribution in developing tooth germs.

RESULTS

DE genes in bone tissue

After excduding genes with low counts (see the "Materials and
methods” section), 18 529 genes were retained for further analysis,
from which 432 genes (2.3%) were found to be differentially
expressed between the two groups (false discovery rate (FDR) < 0.05)
(Supplementary Table 1). Of the 432 DE genes, all except two had
log. fold change (logFC) of =059 or 2059 {i.e. exhibiting 1.5-fold
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retrospective study
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Abstract

Objectives This retrospective study aimed to investigate the clinical outcome of tooth autotransplantation and related prognostic
factors.

Materials and methods Eighty-two cases of transplanted tecth from March 2006 to December 2016 were retrospectively
investigated by medical records and radiographs. The clinical outcomes of transplanted tecth, which included tooth survival,
inflammatory root resorption (IRR), ankylosis, and marginal bone loss (MBL). and the related prognostic factors were assessed
via survival analysis.

Results The cumulative survival rate of transplanted tecth was 74% at 10 years after autotransplantation. According to Cox
proportional hazards regression analysis, the cruption state of the donor tooth, recipient position, and postoperative MBL were
significantly related to tooth survival. The donor tooth position was significantly associated with IRR, the recipient position and
the timing of orthodontic initiation with ankylosis. and the recipient position with MBL.

Condusions Fully erupted donor tecth and a bounded recipient site were significantly associated with longer tooth survival.
Periodontal healing and management to prevent postoperative MBL were as important for successful autotransplantation.
Clinical relevance Knowledge about the prognostic factors that are significantly assoctated with each particular clinical outcome

may guide clinicians to achieve predictable and successful outcomes after tooth transplantation.

Keywords Autotransplantation - Survival analysis - Postoperative complication - Prognostic factor

Introduction

Tooth autotransplantation 1s a treatment option that is used to
restore an edentulous space by repositioning a patient’s ex-
tracted tooth. It has several advantages over other treatment
options such as fixed partial prostheses or dental implants.
Successful autotransplantation can lead to normal periodontal
healing. and proprioceptive function, which is the perception
of natural chewing and natural biologic responses to external
stimuli, can be preserved [1. 2]. In young patients, this proce-
dure allows for the preservation of pulp vitality through revas-
cularization and thus leads to complete root formation and
osscous development. resulting in esthetic outcomes [3. 4],
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Department of Advanced General Dentistry, College of Dentstry,
Yorsea Universaty, 50 Yonsei-ro, Seodaemun-gu, Seoul 03722, South
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Therefore, autotransplantation 1s often conducted in young
patients with an impacted or traumatized tooth that requires
reconstruction or repositioning [5. 6]. By incorporating ortho-
dontic treatment into autotransplantation, the donor tooth can
be strategically chosen as the most suitable candidate among
several teeth to be extracted, and the general occlusion, includ-
ing the extraction arca, can be re-established. Over the last 3 to
4 decades. autotransplantation combined with orthodontics
has exhibited great success and survival rates of transplanted
teeth in children and adolescents [7, 8].

Recent studies have reported both short- [9, 10] and long-
term [11, 12] high success rates of transplanted teeth, even
with complete root formation. This results from the following
precise diagnosis and application of strictly standardized treat-
ment protocols. These protocols include minimizing damage
to the periodontal ligament cells (PDLs) of the donor teeth
using 3D images/models and careful surgical techniques
[13], preventing infection by prior root canal treatment, acti-
vating PDLs of non-functioning teeth by exposure to prior
orthodontic force [14], and applying semi-rigid splint or

Q) springer



EARLY TREATMENT SYMPOSIUM

Impacted and ankylosed teeth: Why, when, and

how to intervene

Jiiri Kurol
Malmé, Sweden

or patients m the
deciduous  dent-
tion, carly treat-

ment often means treat-
ment of lateral crossbites.
With lateral crossbites oc-
curning 1 10% to 15% of
children. one might ask:
why treat these children
carly? One common an-
swer 1s because of the nsk
for unilateral masticatory
function and growth re-
striction, which might
later lead to temporomandibular joint problems or facial
asymmetry. However, httle scientific evidence 1s avalable
about future problems, especially on an individual basis.

The best age for crossbite treatment has been
discussed. Some advocate maxillary expansion mn the
carly mixed dentition. We can treat in the deciduous
denution by grinding. but the long-term effects are not
well documented. In a study, the success rate of
gnnding to correct a crossbite was about 60%. How-
ever, 1n this report. spontancous correction occurred n
up to 45% of the untreated patients.” This means that
treatment of lateral crossbite in the deciduous dentition
might, in many cases, be unnecessary.

More information is needed about the long-term
risks of untreated lateral crossbites. the effectiveness of
different treatment methods. and whether to treat carly
or late. The questions of why. when. and how to intervene
are important for all tooth eruption and occlusal prob-
lems in the developing dentition.

Professor emencas, Deparntment of Orthodontics, Malms University, Malmas,
Sweden

Presented at the Sympossum for Early Treatment. Januagy 21-23 2005 Las
Vegas. Nev
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Impacted teeth—mesiodens

Many tumes, a mesiodens 1s diagnosed when radio-
graphs are taken at an carly age because the permanent
maxillary incisors have not erupted. These mesiodentes
are, of course, surgically removed.

The question is. what risk do we run with mesio-
dentes that are not mterfering with tooth eruption and
development. and are left in place? The nsks of
enlarged follicles. cysts, and resorption of the perma-
nent incisor roots should be considered.” However. in a
recent study of 43 patients who were followed radio-
graphically, no complications were found because of
mesiodentes.” Therefore, in my opimon. carly surgery
1s indicated only when the mesiodentes interfere with
tooth eruption. occlusal development. or orthodontic
tooth movement. In fact, cysts related to a mesiodens
might be denved from the incisal canal (Fig 1). With
time. the mesiodens scems to be stationary. During
vertical growth and development n the antenior max-
illary region. it might seem to move shghtly apically
(Fig 2).* However. true movement is a rare complica-
tion with a mesiodens (Fig 3). Movement is sometimes
notable. but it normally has no serious consequences
for the patient.

Many mesiodentes erupt spontancously and are
then extracted. Those not erupting. especially those in
inverted positions. might be left and pennodically radio-
graphed for possible movement. Pathology such as
resorption of permanent tecth. cysts, or follicular en-
largement 1s extremely rare and does not warrant carly
removal in all young affected patients. Mesiodentes left
alone might even resorb spontancously with ime.”

Ankylosed deciduous molars

With a permanent successor in a normal position,
the expected future development of an ankylosed de-
ciduous molar should be a 6-month delayed shedding
compared with normal shedding time.** Early treat-
ment in the form of extraction of the ankylosed decid-
uous molar 1s thus unnecessary. Instead of phase | or
phase 2 treatment, consider “phase 0”: don't do any-
thing.

With the permanent successor missing. spontancous
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ABSTRACT

Submerged primary molars can be difficult to manage due to the developing dentition. Rarely in
some severe cases, may the surgical interventions be required while ensuring the vital structures
are protected. Therefore these cases require sophisticated imaging technigues in order to locate

the vital structures.

In this case report, a 17 year old girl who had a retained and submerged deciduous molar which
caused impaction of the second premolar and tipping of the first molar was presented. In addition,
value of computed tomography [CT) for locating the vital anatomic structures was discussed.

In our case, CT has been supplied effective information about localization of the vital structures
and amount of bone volume during the diagnosis and treatment planning peried in addition to the
routine dental radiographies. [Eur J Dent 2007;1:246-250)

Key words: Submerged molars; Ankylosis; Impaction; Computed tomography.

INTRODUCTION

The term “submerged” may be defined as
teeth failing to erupt into a functional position
and remaining under the occlusal plane. In the

literature, “submerged”isoftenused synonymously

with “ankylosed” and “infraoclusion”. Although

% * Professor, Suleyman Demirel Universaty,
Faculty of Dentistry,
Department of Pedodontics Isparta/Tirkiye,

* Research Assistant, Sileyman Demired University,
Faculty of Dentistry, Department of Pedodontics,
Isparta/Tirkiye.

* Assistant Professor, Saleyman Demirel University,
Faculty of Medicine, Department of Radiclogy,
Isparta/Tirkiye.

® Corresponding Author: Prof. Dr. Zuhal KIRZIOBLU
Siileyman Demirel Unwersitesi, Dis Hekimligi Fakiltesi,
Pedodonti Anabiln Dali, CanGr Kampasii,
Isparta\TURKIYE
Tel: +90 246 2113228 Fax: +90 246 237 06 07
E-madl: zuhal@med.sdu.edu.tr

the aetiology of submerged teeth is still unclear
the following factors may affect a tooth to
submerge.'”’

» Ankylosis

= Periodontal membrane disorders

= Disturbed local metabolism

® Local mechanical trauma

= Local infection

= Chemical or thermal irritation

w Local failure of bone growth

= Abnormal pressure of the tongue

m Disturbance in normal hard tissue resorption and
deposition

= Systemicdiseases [congenital syphilis, endocrine
disorders etc )

» Heredity

» Abnormal germ position and direction

w Lack of space

I
246

European Journal of Dentistry



A. Silvestrini Biavati*, A. Signori**,
A. Castaldo***, G. Matarese”***, M. Migliorati*

*Department of Orthodontics, University of Genoa, tay
**Department of Health Seiences, Section of Blostalistics, Universily
of Genos, italy

*** Department of Orthodonties, University of Inlests, italy

**** Dapartment of Orthodontics, University of Messina, italy

e-mail armando.sivestrini@nin. it

Incidence

and distribution

of deciduous molar
ankylosis, a longitudinal
study

Alm To study incidence and distribution of deciduous molar
ankylosis.

Materials and methods Study design: longitudinal
retrospective study. A total of 512 consecutive subjects (aged
5 to 15 years) were examined at the Orthodontics and
Paediatric Dentistry Department of the Genoa Uniersity
Schoal of Dentistry; for each subject an ortopantomography
x-ray was taken.

Rosults Thirty-four children were affected by deciduous
moalars ankylosis (6.6%). A statistically significant difference
was revealed between the distnbutions: the fower deciduous
moalars were ankylosed move frequently than the upper ones
(P<0.007); the second deciduous molars were a maore
fraquently than the first molars (P<0.001). No statistical
significance was found between sex and number of
infraoccluded teeth (P=0.74).

Consfusion This study found an incidence of declduous molar
ankylosis of about 6.6%, the fower deciduous molars and
second deciduous molars were ankylosed more frequently
(P<0.007).

Introduction

Ankylosis has been described by Mc Call ¢ Wald [Falconi
etal,1987| and is a dental anomaly of unknown aetiology
that causes bone bridges between root cementum and
alveolar bone: for this reason, ankylesis hampers the
normal development of the tooth involved and,
consequently, prevents tooth eruption and growth of the

European JowsnaL oF Pacpiataic DenmisTRy « voL, 123-2011

alveolar bone supporting it. Ankylosis seldomly affects the
permanent dentition, while it has a frequency of 6-8% in
deciduous molars, causing. in the most severe cases, local
malocclusions, delayed and hook-shaped morphology of
bicuspid roots, and a tendency to impactien of the tooth
underneath the ankylosed molar {Fig. 1).

Diagnosis must necessarily be based on clinical and x-ray
findings, because the histological examination, which is
the proper diagnostic criterion, is not practicable in a
longitudinal research.

Steigman [1973] had in view to check the earfiest age at
which ankylosis becomes clinically detectable, to
determine the distribution frequency, and to investigate
the most frequently affected arch. For this reason 1042
children aged 3 to 6 years were examined. Amaong the
deciduous molars examined, 9.2% had ankylosis. At three
years of age, it was found an incidence of about 8.4%.
The incidence of ankylosis was greater in the lower dental
arch (P<0.001). The first deciduous malars were affected
maore often than the second molars (P<0.001) both in the
maxilla and in the mandible. In females the mandibular
deciduous first molars and the maxiliary deciduous secand
molars were affected more frequently (P<0.001); in males
the maxillary deciduous first molars and the mandibular
deciduous second molars were affected more frequently
(P<0.5 and P<0.01 respectively). The reason for the
disparity in frequency between first and second deciduous
molars and between upper and lower dental arches is
unknown.

Other authors report a great variation in ankylosis
frequency in deciduous dentition; unfortunately in many
researches the age of children examined is not mentioned.
Among these, we mention [all reported in Mueller et al.,
1983] an European research [Dechaume and Cauhepe,
1948, in which 40 cases of ankylosis were found amang
60.000 children (0.07 %), an english study [Andlaw, 1974|
on 1.539 children {5 to 11 years] which found a 3.2%
incidence of ankylosis; in other studies, done in the US.A_,
ankylosis was found to have a 3.2% incidence in 2.105
children {8-12 years) [Brearley and McKibben, 1973);
6.9% in 1.641 patients (2,5- 14,5 years) [Lamb and Reed,
1968], 3.7% in 2,234 children from 6 to 12 years
|Krakowiak, 1978).

Mueller [Mueller et al., 1983| planned a research in
order to investigate the incidence of ankylosis by means
of bite-wing x-rays in 1,895 United States patients (aged
from 7 to 12 years), of a very heterogeneous ethnic

FIG. 1 - Hooked bicuspid roots under ankylossd primary molars.
175



CASE SERIES:

Atypical retention of infraoccluded primary
molars with permanent successor teeth

FR. Jenkins, R.E. Nichol

Depts Paediatric Dentistry and Orthodontics, Leeds Dental Institute, Leeds, England.

Abstract:

Background: Infraocclusion of primary molar teeth is rela-
tively common. The majority of infraoccluded primary molars
with permanent successors exfoliate naturally. There are
currently no evidence based guidelines for the treatment of
infraoccluded primary molars with permanent successor
teeth. Case Series: The three cases presented demonstrate
atypical retention of infraoccluded primary molars, following
a conservative approach. In case 1 taking a conservative
approach over 5 years, the infraocclusion became gradually
more severe. Tilting of the adjacent teeth and the centre-line
shift caused by leaving the affected tooth in place during
dental and alveolar development was significant. In Case 2
the severely infraoccluded 55 required surgical removal and
exposure of the underlying permanent successor (15). Case
3 showed a maxillary premolar (14) and first permanent
molar (16) tited toward the partially erupted, ectopic, rotat-
ed 15. Surgical removal of the impacted maxillary primary
molar was required. Conclusion: Although there is evidence
available to support the conservative treatment of such
cases, it doss not always lead to a favourable outcome.
Detrimental effects on the adjacent teeth and occlusion were
observed and surgical intervention was required.

Background

Infraocclusion (10) may be defined in many ways, perhaps
maost simply by Andlaw and Rock [1996] as: “A tooth that
has falled to maintain its position relative fo the adjacent
teeth in the developing dentition and is, therefore sub-
merged below the occlusal level”. The prevalence of 10 has
been variously reported as ranging between 1.3% [Via,
1964] and 38.5% [Steigman et al., 1973] with most reports
in the region of 1.3% to 8.9% and a peak prevalence in 8-9
year olds [Kurol, 1981]. IO is more common in Caucasian
subjects with no sex pradilection noted [Krakowiak, 1978].
Mandibular first primary molars are the teeth most frequent-
ly affected [Brearley and McKibben, 1973]. and are more
commonly than permanent molars [Biederman, 1956] and
mandibular molars more than maxillary molars [Messer and
Cline, 1980; Kurol, 1981].

Diagnosis is usually by clinical presentation with severity

classified as mild, moderate or severe, according to the
position of the occlusal surface of the infraoccluded tooth

relative to the adjacent teeth [Brearley and McKibben, 1973).
The 10 may become progressively worse with age [Darling
and Levers, 1973; Krakowiak, 1978] and continuing adjacent
vertical alveolar growth.

The mechanism for 10 is not fully understood but trauma to
the primary dentition may cause disturbance of eruption, due
to abnormal tissue changes overlying the tooth germ
[Andr=asen, 1994]. Deficient eruptive force [Dixon, 1963], dis-
turbed metabolism of the periodontal ligament [Biederman,
1953], local inflammation, and disturbance in interaction
between normal resorption and hard tissue repar [Kronfisld,
1953], have all been postulated as possible causes of infraoc-
clusion. Defects in the periodontal membrane [Biaderman,
1962] and localized infection [Adamson, 1952] have also been
suggestad [Kurol and Thilandsr, 1984]. There are three main,
generally accepted factors in the astiology of 10.

Ankylosis: Dental ankylosis is thought to be the major astio-
logical mechanism of 10, [Darling and Levers, 1973; Kurol
and Magnusson, 1984], although ankylosis may be a sec-
ondary, rather than an initiating factor in the process. It has
been postulated that ankylosis can develop during the inter-
mittent processes of root resorption and bone deposition,
which occur in the physiological resorption of the pamary
tooth root [Kurol and Magnusson, 1984]. Ankylosis occurs if
there is a break in the continuity of the periodontal mem-
brane and direct contact of cementum or dentine and bone
occurs [Krakowiak, 1978]. There is an increased degree of
osteoblastic and osteoclastic activity with ankylosad testh,
as compared to normal teeth; and in favourable circum-
stances, the attachment of the affacted tooth to the under-
lying tissues may be resolved and the tooth shed normally
[Dixon, 1963; Thornton and Zimmerman, 1964].

Genetic basis: It has been proposed that 10 is an heraditary
condition, inherited on a multi-factorial basis, either with
polygenic inheritance or controllad by an environmentally-
sensitive single gene [Kurol, 1981). A famikal tandency has
been noted, with an increasad incidence amongst siblings of
18.1% [Kurol, 1981] and 44% [Via, 1964] also suggesting a
genetic component to the astiology. 10 of primary molars
also shows significant reciprocal associations with gensti-
cally related anomalies: ectopic eruption of first parmanent
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