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1. RESUMEN

Se investigaron las causas mas frecuentes, sus efectos y las evoluciones de traumas dentales
que conllevan a la pérdida de dientes. Accidentes de coche, asaltos y caidas fueron
registradas como las mas comunes causas de infortunios, por eso las revisiones rutinarias
serian necesarias para establecer el mejor plan de tratamiento. La siguiente investigacion se
enfocd en casos en los cuales las cirugias con posicionamientos de implantes con o sin otros
antecedentes de intervenciones fueron necesarios; con el objetivo comun de obtener el
mejor resultado funcional y estético para el paciente. Edad, enfermedades sistémicas y
medicaciones fueron evaluadas para verificar si estos tipos de tratamientos serian
aconsejados y si podrian garantizar una tasa de éxito a largo plazo. Los diferentes materiales
para implantes e injertos fueron evaluados y comparados. Los articulos que fueron
analizados pertenecen a bases electrénicas de datos como Medline, Pubmed, Cochrane a
través de la busqueda de palabras como trauma, implantes, traumas maxilofaciales,
osteointegracion, edad, evaluacion radiologica, implantes dentales, colisiones faciales y
otras. Las publicaciones anteriores a los afios 2000 que no fueron relevantes no se
incluyeron. Se puso el foco en estudios hechos en humanos y publicaciones en inglés. Los
accidentes traumaticos dentales necesitan aln de un protocolo de diagndstico general para
obtener datos globales para una evaluacién mas precisa. Generalmente, los tratamientos
que incluyen implantes demostraron una buena tasa de éxito cuando todos los pardmetros.
estan cumplidos. Seran necesarios mas estudios para determinar los mejores materiales y las
técnicas mas adecuadas para posicionar injertos, protocolos oficiales de cirugias, edad
minima e interacciones con los medicamentos en casos de fracasos de implantes y de una

incompleta osteointegracion.



2. ABSTRACT

The most frequent causes, effects and evolution of traumatic dental injury (TDI) which
include or lead to teeth loss had been investigated. Car accidents, assaults, falls and sports
could enhance the chances of crashes and the follow up checkups are often required to
establish the best treatment plan. This research focused on cases where surgical implant
placement with or without previous intervention had been required to restore and optimize
a patient's aesthetic and function. Age, systemic diseases and medication had been
investigated to see when these types of treatments are not suggested or did not guarantee a
long term and predictable success. Implants and graft’s materials had been discussed. The
analysis of articles found in electronic databases as Medline, PubMed, Cochrane selected by
key words such as trauma, implants, skeleton-facial trauma, traumatism types,
osseointegration, age, radiological assessment, dental implant, oro-facial collision, and
others leaded to the review. Gray literature, studies and articles published before 2000
which were not relevant for the research were excluded, and mainly human focused studies
and English published research had been proposed. TDIs global frequency still needs an
official protocol to obtain precise studies, data collection and evaluations. Implant
placement had been broadly approved as a treatment option when all the requirements
were previously evaluated. Further studies are necessary to determine the best and more
suitable graft materials, universal surgeries protocols, minimum age and drug relation in

cases of unsuccessful osseointegration or implant placement failure.



3. INTRODUCTION

3.1 TRAUMA FREQUENCY

The frequency of traumatic episodes world wide is incredibly high.

First steps, first falls, more or less abrupt collisions with siblings, objects, growing up,
exposure to sportive activities or traffic increase the chances of suffering injuries.

Moreover, collisions might lead to oral-facial traumas, which higher incidence in permanent
dentition results in boys related to their increased indulgence with sports and adventures. (1)
The causes can be really different, therefore traffic accidents in some countries are so far the
leading cause of facial injuries, resulting in complex facial fractures followed by high-speed
impacts, including bodily injuries, especially orthopedics ones. (2)

Besides, violence is considered a source of accidents and it results to be recurrent among
people of lower socioeconomic status. (3) In developed countries the assaults and falls have

been registered as the leading cause of facial trauma. (2) In some studies work accidents

resulted in a high number of damaged teeth. (2)

Primary Tooth Traum:

Figure 1 — 1. Primary and permanent teeth fractures:

Permanent Tooth (a) enamel infraction, (b) enamel fractures, (c)
Trauma
enamel-dentin fracture, (d) complicated crown

fracture, (e) complicated crown-root fracture.

2. Avulsion of upper central incisors. (1)



Subjects more prone or exposed to any kind of trauma due to systemic diseases which do not
permit them to take enough precautions or to protect themselves as fast and effectively as
possible, or people that are more vulnerable to violence have higher chances to suffer

different types of traumas.

Furthermore, due to the contemporary demographic changes and the increasing aging of the
population, the fall rate is continuously increasing, and so the falls’ consequences.

The risk factors linked to those episodes are many, such as intrinsic ones like muscle
weakness, lower strength and unstable balance, further and additional impairments, chronic
illness, aging, drugs; or extrinsic ones such as polimedication, low income, environmental
hazards and the lack of safety equipment. (3)

Patients with special needs did not result in a higher possibility of suffering traumatic dental
injury (TDI); on the other hand, people with attention-deficit/hyperactivity disorders (ADHD)

and cerebral palsy resulted to be more exposed to risks. (4)

Back in the days and nowadays in some parts of the world, warfare facial injuries and
traumas need a personalized treatment plan, physical and functional impairments are a

challenge. (5)

The majority of the studies report a large amount of cases related to the accidents that
include the face, often affecting the maxillary anterior teeth and those are frequently linked

to substantial alveolar bone loss.



Dental traumas, especially the ones altering the anterior sectors can be truly challenging to
treat aesthetically and functionally.

The mandible’s more affected sites by fractures are the condylar neck, the body of the angle
and the symphysis. Those fractures are related to the intensity and direction of the force
location, point, time of the injury, biomechanical properties of the mandible and the
surrounding tissues. (6)

Traumas secondary to previous ones can be undoubtedly hard to manage.

3.2 TREATMENT PLAN

Dentists and specialists should collaborate by multidisciplinary team works to get the best
diagnosis, treatment plan and prognosis.

Numerous factors have to be taken into account, such as the degree of tissue loss, patient
compliance with maintenance, existing dental conditions, aesthetic possible outcomes and
patient preferences. (7) Furthermore, the cost of the entire treatment, duration, complexity

and possible risks should be all considered and agreed before starting the treatment.

Succeeding a trauma with bone and soft tissue loss or resorption, it can be challenging to

provide and guarantee a successful and long term therapy plan.

In any case the objectives should aim to restore the functions of chewing, phonation and the
correct eating and swallowing of the patient.

Additionally, aesthetic and comfort should be taken into account.



In recent times, implant placement has a tremendous popularity as a treatment option to
rehabilitate structures and missing teeth. (8) The spaces to fill up might require a full mouth

rehabilitation in cases of edentulous patients, or partial or single implant placement.

A dental implant is an alloplastic bioinert material that is introduced into a natural or

artificial socket to restore functions.

Figure 2- 1. Screw threaded implant in trabecular bone (9); 2. Full mouth rehabilitation; 3. Partial rehabilitation. (10)

The age, an accurate medical history and clinical examination of the patient should always be

performed before the beginning of the treatment.

The adverse effects of placing dental implants in healthy growing children has not been

proved due to the insufficient evidence, but is neither considered the first treatment option.

(8)

3.3 IMPLANTS CONTRAINDICATIONS
Implant placement is contraindicated in cases of patients presenting psychotic conditions,
addictions, heavy drinkers and or smokers, patients on chronic treatments with intravenous

bisphosphonates and irradiation therapy.



Interactions and an accurate evaluation should be assessed for patients with hypertension,
diabetes, on anticoagulant therapy, children, local or systemic infection, chronic or neoplastic

illnesses or severe bone atrophy.

Additionally, the oral hygiene and the tobacco consumption can have a remarkable influence

on the treatment success and follow up. Patients should be informed previously.

3.4 IMPLANT PLACEMENT REQUIREMENTS

A prior precise actualized periodontal assessment is required focusing on the teeth, bone
loss, mobility and periodontal pocket depth. In addition, plaque and bleeding index should
be recorded and a detailed occlusal and prosthodontic examination and a pre-operative
radiological report should be performed. (11)

The soft tissues health, tone, state, the amount of keratinized tissue, occlusal anomalies,
bone dimension and amount, implant’s type should all be included in the evaluation

preceding the beginning of the treatment.

The diagnostic radiological examination will follow the protocols and principles of the
radiation protection, taking into account the efficacy, lowest radiation exposure and costs for
the patient. (12)

An orthopantomography and peri apical x-rays will be helpful, as well as a computed
tomography (CT) scan is required to evaluate the quantity, quality, width and height of bone
that the patient presents as shown in the picture below. Those are crucial factors for the

planning.
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Figure 3- CT imaging used to evaluate bone

density, quality, contour and volume. (10)

A traumatic episode affects the bone quality, dimension and the surrounding structures,
which will influence the surgeries that will follow as the implant type, size, shape, number

and placement as the drills and steps.

Misch in 1988 described the different bone densities: type 1 as the hardest one with dense
cortical, type 2 characterised by a thick dense cortical crest and coarse trabecular, type 3
with a mayor porosity compared to the previous, with a thin cortical on crest and larger fine
trabecular, type 4 which is the softest of the classification with a fine trabecular and nearly
no cortical. The first type is prevalent in the mandibular symphysis and nasal spine, the
second is mainly present in the lower anterior region, the third one is present in the
posterior lower maxilla and anterior upper one, while the fourth is found in the posterior
upper jaw.

Habitually the surgeon determines the bone quality subjectively, by the initial drill of the

sequence . (13)



During the surgery, all the anatomical structures such as muscles, nerves, blood vessels
should be respected. In cases of interferences, different treatments should be considered
such as the sinus lift, a guided bone regeneration, alveolar preservation, implementation of

block grafts, partial or complete removable prosthesis.

Titanium-based alloy implants are chosen, due to their suitable biochemical properties.
Titanium does not dilate neither melt, it has an homogeneous oxidized layer, it is neutral and
electrically inert, it is not toxic, neither cariogenic and only few cases of allergies have been
reported. As shown in the picture below, titanium based alloys materials are often implied in
surgeries. The implant itself, meshes and other structures are titanium based thanks to the

great qualities that this material has proved to offer over the years of studies.

Figure 4- Titanium implant supported by autogenous bone and

micro titanium mesh. (14)

Endosteal implant’s macro and micro design can
vary and the choice will be assessed depending

on the case. Conical, straight or parallel walls’

shaped rather than cylindrical implants can be
chosen, with mechanisms of internal or external connection.

Those implants can then support a single crown, a bridge, or longer span dentures.



The surfaces of each can vary, as the treatment that they might require prior the surgery
such as smooth, machined, acid etched or coated. Each brand personalizes their systems,

trying to get to the most successful designs.

3.5 IMPLANT PLACEMENT PROTOCOLS

Implant placement can follow different protocols, depending on the previously mentioned
factors. In the classical method which is defined as delayed load, the implant will be placed
and bone maturation will be assess after three to six month time; for the early load
technique soft and hard tissues will be ready to be loaded within two to four months; and for
immediate load performed in optimal situations, the loading will take place within forty-eight
hours. This last option is not usually taken in consideration when the surrounding structures

are not ready, as in cases of traumatic episodes.

Depending on the implant’s stability, one or two steps surgery will be provided. If we assess a
good stability of the implant, a healing abutment can be placed already instead of the
healing cap. On the contrary, if the firmness and or the primary stability of the implant is not
established a healing screw on the implant will be placed firstly. When a correct healing and

a great osseointegration will take place, the procedure can then go on.

3.6 OSSEOINTEGRATION
The process defined as the establishment of a direct contact between bone and implant

without an interposition of soft tissues is defined as osseointegration. (13)




Figure 5- In the (A) scheme the initiation of distance osteogenesis can be observed and in (B) the contact one. Those insets
will report differences in the bone formations. Where distance is present, the active osteoblasts are trapped between the
bone they are producing and the implant, leading to their death. In the contact graph, the novo bone is formed on the

implant surface.(9)

This concept is crucially relevant in an implant placement success and it was discovered by
Branemark in the 1950. He revealed the titanium incorporation within the bone, performing
an experiment by placing titanium chambers in the rabbit's bone. Later Zarb and Albrektsson
et al defined osseointegration as a process through a rigid fixation of alloplastic material
achieved without presenting symptomatology, and it is maintained in the bone and it can
ensure functional loading. The accomplishment of this process will guarantee primary
stability which refers to the initial mechanical stability of the implant at the time that is
placed, thanks to the friction of bone-surface. Multiple factors can interfere with the process,
mainly the design of the implant, the surgical approach and the bone quality. When the
micromotion is superior to 50-100 um, osseointegration can fail and fibrous tissue formation
can replace the planned bone. latrogenic traumas on the surrounding structures and bone

during the surgical procedure should be avoided.

The secondary stability is based on bone regeneration and remodeling between the implant
and the surfaces around it. The processes that will take place in the endosseous structures
around the implant is defined as osteoconduction where differentiating osteogenic cells will
move toward the implant, and the presence of the blood clot fibrin will be crucial.

Subsequently, de novo bone will be created, followed by the remodulation of it. To achieve



the wonder secondary stability, lamellar bone developing from the woven one will guarantee

a stronger bone to implant interface.

Ongoing studies are still verifying the elasticity modulus of implants in bone as the

mechanical compatibility and biocompatibility of different materials. (13)

The histopathology of any alloplastic biomaterial in bone can lead to a healing process
occurring through bone apposition, as shown in the figure 6, rather than by the
encapsulation of connective tissues. The goal of the osseointegration is the mechanical
stability of the implant during the healing phase.

A relevant attachment apparatus that tightly bound enamel or cementum of the tooth as a
great mechanical barrier is the junctional epithelium (JE). The JE modifies during the tooth
loss and implant placement processes, depending on the host’s inflammatory response. The
reaction needs to be different compared to the one happening in response to a pathogenic
microorganism where a pathologic inflammatory process rich in exudation of inflammatory
mediators will destroy the structures such as fibers and bone, leading to an increase of
osteoclastic activity. On the contrary, after the positioning of an implant, the epithelial
attachment turns into scar tissue, free of vascular structures. This scar tissue that lacks

vascular structures will not be able to create effective defense response in case of infections.

Figure 6 -Electron scan of a mini implant presenting bone apposition on the surface

of a rat femur. (9)
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3.7 POST IMPLANT PLACEMENT PHYSIOLOGY

The physiological stages posterior to the implant location consist in slight hemorrhaging,
where forming a blood clot is crucial for the healing of the surrounding bone and implant
surface relation. Nutrients will then be provided by an ingrowth of capillaries, promoting the
proliferation of preosteoblast which are essential in bone growth. In this phase, the body
recognizes the implant as a foreigner, starting to react immunologically. But as the bone will
be forming around the implant surface, the immunological cells will start to decrease. In the
meanwhile, an acute inflammation and wound healing will also occur. Physiologically new
woven bone will be created in two weeks, and it can be remodeled into lamellar bone within
two months. This is a delicate and crucial period of time to guarantee the success and
implant stability. The implant’s segments not covered by bone, will be wrapped by adipose
tissue.

Going back to the placement and bed preparation for placement of the implant, many
vessels are ruptured, releasing blood in situ, as fibrin will accumulate too. In the following
first two week time the hematoma will regenerate, forming new blood vessels and tissues,
followed by bone. In this phase, the creation of superfluous connective tissue can
compromise the success of the surgery and treatment. After a month and a half, callus bone
is remodeled as the Haversian system, leading to the creation of a more lamellar one.

Generally, the remodeling process will last two years. The resorption process that starts

11



within the extraction appointment will reach the highest activity in the first twelve week

time, slowing down in the following twenty-four weeks afterwards.

The process happens in each person and in each site of the body differently.

The resorption rate of the mandible is three to four times higher compared to the maxilla.
Those processes will be accelerated in case of systemic diseases and or aging processes
which will induce a physiologic reduction in the bone densities, osteoblasts and other

hormonal-regulated body mechanisms. (13)

3.8 GRAFTS

In some patients bone grafting is required and it can lead to tissue regeneration and new
bone formation. (13)

From the placement of a graft, the integration process goes on over the time, including other
physiological activities such as resorption, replacement and remodeling. The first phase is
focused on the freshly implanted osteoblasts that will proliferate to form an osteoid matrix,
where the quantity of cells will influence the amount of new matrix. The blood supply of the
graft will be crucial as it will nourish and it helps the working osteoblasts forming osteoid. In
the window time after the insertion, osteoid matrix will be generated by the fibroblasts

helped by other cells transforming into osteoblasts. (13)

Figure 7- Autogenous bone

ﬂ = J grafting from the donor site, the

symphysis in the picture on the

left is shown. On the right, the
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graft wedging in the recipient site is shown. (15)

So when all the requirements are assessed, the procedure and the treatment will be planned
meticulously, taking into account the need of one or more surgeries and the use of grafts or
other pre implantation steps.

The surgery that can follow might include an incision and a mucoperiosteal flap or a flapless
surgery, followed by the marking the implant’s side, length, diameter and placement, as the
example shown in the figure 7. Speed, refrigeration, and drills sequence to follow are
determined by each brand’s protocol that should be punctiliously followed. Depending on
the surgery, sutures and healing abutment placement rather than immediate load or other

steps will follow.

4, OBIJECTIVES

The first objective of this bibliographic review is to determine the most frequent causes of
oro-facial traumas, the evolution and surgical treatment possibilities to restore aesthetic and
function by dental implants for the long run.

The secondary objectives aim to determine the cases where dental implants should be
included in the treatment plan having a high predictability of a long term success, including
age-success/failure relation in younger and older patients.

Tertiary objectives focus on suitable types of graft types and implants materials.

13



5. METHODOLOGY

Searches were performed in electronic databases such as Medline, PubMed, Cochrane and
the Biblioteca Crai using the following keywords: trauma, implants, skeleton-facial trauma,
traumatism types, osseointegration, age, radiological assessment, dental implant, oro-facial
collision, and others.

The terms listed and the one related to those brought to the research of the articles cited in
the paper.

Moreover, a hand search of the reference lists of the electronic search helped to implement
more studies and information. Furthermore, oral pathology and surgery books have been
consulted. Firstly reading the articles’ titles, abstracts and full articles helped then to select

the most relevant, centered and topic related.

5.1 Eligibility criteria

The research focuses firstly on the publications of the last twenty years, and a further
selection has followed, taking into account the one presented in the last ten years.

Articles which have been published in the late nineteenth century by authors and
researchers which are relevant in the field of osseointegration and basic implantology have
been included.

Generally gray literature and the studies and articles published before 2000 which were not

relevant for the research were excluded.

14



Case reports, cohort retrospective studies, systematic computer assisted database and
literature reviews have been included.

As much as articles and researches taking into account large age spectrums were included.
Only English written articles have been included and mainly human focused ones.
Furthermore studies that were taking into account systemic diseases related to the traumas

and to the post trauma period were comprehended.

6. RESULTS

An exact statistical relevance cannot be assessed so far in relation to the implants following a
traumatic episode based on this bibliographic review since traumatic dental injury (TDI)
global frequency have not been reported accurately. TDI diagnosis does not have a
standardization protocol. The lack complicates the precise reports to make cumulative and

accurate study and data estimation of the cases and the subsequent follow up. (16)

Data reports collected by different studies showed a frequency higher than the 80% world
wide of injuries in the oral region, taking into account the differences in diagnosis of the

episodes. (16)(17)(18)(19)(20)(21).

In the cases where the teeth affected by the trauma could not be saved or treated, the
implant placement has been accepted widely as a successful functional and aesthetical
treatment option for the long term rehabilitation, when all the requirements were previously

assessed and met. (7)(22)(23)

15



The majority of the procedures aim to the osseointegration of the implants and grafts, for a
stable and successful outcome.(13)(24)(25)(26)

To guarantee the long term success, maintenance checkups, periodontitis control and
peri-implantitis prevention, great oral hygiene and control over tobacco and alcohol

consumption have been confirmed to be all relevant. (4)(7)(23)(27)(28)

Most of the authors reported the end of the growth as a requirement for the implant
placement, even if there is not yet any protocol which prohibits it in really young patients.

(8)(29)(30)(31)(32)

All the reviewed papers agree about the need of a meticulous evaluation in cases of people
affected by systemic diseases with possible drugs interactions. Patients with not controlled
periodontitis, not managed psychosis, bad oral hygiene, heavy smokers and alcohol
consumers, with ongoing chronic treatments with bisphosphonates intravenously,
undergoing to irradiation therapy, some cases of anticoagulant therapy, not stabilized
hypertension, diabetes, presenting a local or systemic infection, the ones suffering from
severe bone atrophy and with chronic or neoplastic disease can present absolute or relative

risks and contraindications for the implant placement. (23)(15)(33)(34)(35)

Titanium alloys and autograft often mixed with bovine xenografts resulted as the materials

mostly implied in the surgeries with high success results. (33)(34)(36)(37)(38)(39)(40)

16



7. DISCUSSION

7.1 TRAUMATIC DENTAL INJURIES
Traumatic dental injury (TDI) is considered as fractured, displaced or teeth lost followed by
negative functional and esthetic effects. Additionally, TDI interferes with a patient's life,

speech and appearance quality, as the example shown in the figure 8 below. (41)

Figure 8- Eight years old boy, ten days after a trauma that

caused luxation and fracture of the central incisors splinted

. posteriorly. (42)

Dentoalveolar trauma can be associated with the loss of hard (teeth and bone) and soft
(tissues and mucosa) tissues. (7)

Andreasen can be considered as a reference, thanks to his multiple publications reports
where a high frequency of oral trauma have been described exhibiting two peak incidence in
children: between boys at one to three and ten to twelve, in girls at one to three and
generally at eight to ten years. (1) (42)

Glendor’s review agrees with Andreasen, adding more data. In his study, he reports that one
of three adults had at least one TDI, meanwhile young subjects which suffered one in
permanent dentition are one out of four. (16)(20)

The most common injury to permanent dentition is the anterior upper teeth’s enamel
fracture, followed by enamel and dentine fractures, as the graph below can show in the

figure 9. (1)(41)
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Figure 9- Incidence of oral and non oral injuries report on the left display. On the right, the graph represents

dental injuries frequency in permanent dentition in children of six years old with a 12 years follow up. (20)

Since the maxillary incisors usually protrude and may have inadequate lip coverage, they can
be more prone to those TDI, especially in case of Angle class Il division 1 malocclusion. (41) In
those patients the prevention of it can be carried out by preventive and interceptive

orthodontic treatments.

Systemic condition such as even allergic rhinitis, which is one of the major cause of airway
obstruction in children, affecting child’s growth pattern (adenoid and long face syndrome and

mouth breathing) is linked to a higher prevalence of TDI. (41)

Studies showed changes in cranio-facial dimensions during adulthood, also including
eruptive movement of teeth and dento-alveolar changes. (8)(31)
A TDI can lead to ridge atrophies, which can compromise the future treatment success,

functional and aesthetic outcome. The site needs to be managed and assessed periodically

18



for years, until the growth and the recovery will be completed. (42) Not all the authors agree
about a certain age to start the definitive treatment, since researchers clinched the concept
of individual variation in growth patterns, where dental and skeletal maturity cannot be

determined at a fixed chronological age for dental implant placement.

Rekhalakshmi’s study and other articles sustain insufficient evidence to affirm that implants
are contraindicated as a treatment in growing children. (8)(31)
On the other hand, most of the authors suggest to respect every single patient’s situation

and growth pattern, to achieve the best result in the long run. (26)(29)(42)

7.2 MECHANICAL COMPONENT OF A TRAUMA

The mechanical components of a TDI are many, and the Australian Dental Journal discussed
and analyzed the trauma physical components and how those affect the obstacle. The
impact’s components that influence the effect on a body depend on its velocity, mass,
direction, shapes, resilience of the force receiver, the point where the energy is applied, the
dispersion and attenuation depending on the materials. Additionally, the energy of the
collision is strictly related to the mass and mainly to the velocity. In episodes of high velocity
and lower mass, the injury will have a major effect on the affected point and usually is less
severe compared to the one where there is an impact with lower velocity and a higher mass.
In those impacts, there will be a greater damage to the surrounding and supporting
structures. Besides, the body’s resilience will be crucial for the distribution of the energy in

the contiguous anatomical structures. When oro-facial traumas take place, teeth are
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protected by the outer anatomical tissues such as the lips, cheeks, muscles. Object’s shape

makes a remarkable difference too.

In addition the skeletal mechanical properties in young children differ from the older
subjects. In adults there is higher mineralization and so, less resiliency.

Fractures generally happen in the weakest point of the body and pre existing defects or
anomalies can influence the effect of the impact.

Biological factors have shown to directly influence the recovery ability of the tissues post a

traumatic episode. (43)

7.3 HISTOPATHOLOGY OF A TRAUMA

The histopathology of a place exposed to a trauma includes many processes. When a
traumatic episode affects the oro-facial structures, the body will respond by starting different
defensive processes such as hemostasis, inflammatory cascades, proliferation, and
remodeling of the affected structures. The tissue responses will vary in relation to the
stimulus activated by the inflammatory mediators, depending on the presence of an
infection. In occasions of continuous stimulus and infection, the tissue reaction will be worse
and more aggressive, leading to poorer tissue healing and repair.

The peri radicular structures including the periodontal ligament, cementum, proper alveolar
bone, dentogingival junction, all structures rich in mix of mineralized and non-tissues
originating from the dental follicle will be subjected to changes after a TDI. The neutrophils,
lymphocytes, macrophages and osteoclast activation as a physiological response to the

episode can trigger aggressive tissue repair systems, leading to resorptions. The rate and
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amount of cellular response and ingrowths, as much as the bacterial invasion will determine
the gravity of the process. The healing has been shown that is strictly related to the
regenerative potential and the tissues’ cells reaction speed to counter attack the event. In
circumstances of significant alveolar crest loss, major periodontal ligament damage, fibrous
connective tissue might colonize and replace the structures, which will not lead to the
optimal healing.

If the alveolar hard tissue is greatly vascularized, it is easily reachable by the inflammatory
compounds. When the inflammatory response is activated, it will turn on the cytokines
mechanisms that will activate the osteoclastic activity, to take off the damaged hard tissues.
Osteoclast have been proven to be the major responsible of the bone resorption process
since they can digest the mineral matrix present in the bone. The osteoclasts will start to act
only after the osteoid surface layer and non-mineralized collagen have been destroyed.
Moreover, the osteoclast leads the healing of the tissues around the tooth after a TDI. In the
meanwhile, it has a key role in the damage defiance against an infection in the body.
Osteoclastic activity will be responsible for crestal, lateral and apical resorption too. On the
other hand, the osteoblast removes the non-mineralized collagen component.

Bacteria will always have an enormous power and influence over the processes.

The amount of alveolar crest loss subsequent to a trauma will rarely get back to its original
shape. This is due to the different capacity of the connective tissue which will replace the
original structures, without having the equal osteogenic potential.

Focusing on the gingival health and shape post a TDI, in some incidences the probability of
extensive laceration including the periosteum and the surrounding bone with a subsequent

loss of attachment and recession is probable. The mayor responsible for this process are the
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bacteria. Plague accumulation and poor oral hygiene are closely related to a worse
prognosis, since those will cause inflammation and so, the proliferation and apical migration
of the junctional epithelium, creating a periodontal pocket. Due to this, the underneath
tissues which should be protected by the gingiva, will be exposed.

In cases of bone-sequestrum formation, the chances of permanent loss of structure are

elevated. (43)

7.4 POST TRAUMA IMPLANT PLACEMENT

In TDI many different situations can follow, and the teeth can be affected and react in many
ways. Regular clinical and radiological follow ups after the accident are required to establish
the best prognosis. Not all the collisions can be easily cured and in some circumstances the
treatment plan will lead at some point to an implant replacement to guarantee the best
aesthetic and function for the masticatory system of the patient.

Researchers showed that when a TDI happens and teeth are involved, the pulp is often
affected and it can react over time in different ways.

Where the crown is involved and the pulp is affected, the response can include locally an
inflammation, followed by granulation tissue proliferation or necrosis with or without an
abscess.

If the collision causes a luxation with root fracture, the pulp and the periodontium will react
to try to save the tooth. Optimal conditions such as blood supply and bacteria free
environment would be helpful. In clashes including concussion or subluxation, the pulp is

unusually affected.
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Fibroblasts are the preponderant unit in the pulp, and as the inflammation takes place
activating cytokines, those will stimulate the fibroblast activating the repairing mechanism.
This can trigger many reactions in the host.

Often lateral luxation or extrusion cause calcification of the pulp canal. On the other hand,
when there is a drastic dislodgement, pulp necrosis will follow, since the neurovascular
system around it has been compromised. It might result in a blood clot formation with
bacteria accumulation in situ, kept on by an ischemic reaction prone to infections. A
granulation tissue proliferation takes over, generating a chronic inflammation. Situations of
permanent root development affected by an ongoing pulp necrosis will compromise the
extension process and will not help the healing process in cases of fractures. External or
internal resorption might follow. The processes that take place in a tooth after a trauma can
vary, mainly consisting in pulp healing, calcification or necrosis. Monitoring the traumatic
area is essential since teeth loss is possible. Avulsion injuries are proven to be the one with
the worst prognosis due to a notable damage to the periodontal fibers and detrimental
consequences of the time passed out of the socket, frequently with an inadequate storage
medium. The replanted ones can present later ankylosis and external resorption and likewise
in severe injuries where the loss of attachment and marginal bone are drastically affected,
regular follow up are recommended. Repeated trauma over those susceptible structures
should be taken into account in malocclusions or bruxist patients. In any case, the first

attempt should always include the most conservative treatment option. (43)
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In incidents where a conservative management is not possible, for example in TDI with
avulsions and follow ups of other severe injuries, implants are included in the treatment plan

to restore the missing teeth.

7.5 TEMPORARY SOLUTIONS PRE IMPLANT PLACEMENT

When the patient's situation does not permit the implantation or the requirements for it are
not yet all fulfilled, temporary solutions that can optimize the future treatment have to be
applied. Temporary bridges, space maintainers and provisional restorations can help to keep

the space and lead to gum and soft tissue healing and shaping for a better prognosis.

The goals of provisional restoration include keeping the position of the adjacent teeth,
preventing migrations, rotations or extrusions, preservation of the periodontal health,
reshaping the soft tissue and papillae, ensuring the proper phonation, mastication and
aesthetic.

Depending on the number of missing teeth, there can be placed single tooth provisional
rather than fixed partial dentures with pontics. Those can be direct if prepared chair side or
indirect if prepared by the laboratory. Materials such as self-curing acrylic resin, self-curing
composite resin, polycarbonate, cellulose acetate or aluminum, prefabricated crown can be

used.

7.6 AGE RELATED GUIDELINES FOR IMPLANT PLACEMENT: YOUNG PATIENTS

There are no official rigid guidelines related to a fixed chronological age for an implant

placement.
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For a successful prognosis, the skeletal maturation should be taken into account and it can be

accessed by the help of hand wrist radiographs or cephalometric analysis. (8)

Studies showed that if an implant is placed in a young growing child or teenager, the alveolar
ridge continues the development, while the implant itself will behave as an ankylosed tooth.
So the immediate surrounding of the implant will not take part in the physiological process
which can lead to complications such as aesthetic ones, especially in the anterior sector and
functional one too. On the other hand, authors suggest that when the germ of permanent
teeth is not present, the follow up treatment should focus on the early implant placement to
help the competition of the skeletal growth. Meanwhile, cases of early implantation in boys
younger than 17 years old and girls younger than 15 in the maxillary anterior sector, the risk
of implant located too low in the jaw is present, leading to unsatisfactory results. Moreover,
long term deep location of implants can lead to non aesthetic outcomes and early
peri-implant infection, as shown in the table of figure 10, including other outcomes.
Additionally, the surgeon has to be careful during the operation while suturing the area
which might interfere with the transverse growth; so implantation should be performed far
away from the axis. When the patient is still in a period of active growth, treatment
alternatives such as single crowns or removable or fixed partial denture able to self-adjust

three dimensions that do not interfere with the growth should be selected. (44)

In the literature there are many proves about the growth of a child that can lead to changes

in the dentition and jaw, except for the area around the implant leading then to the
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infra-occlusion of the implant-supported prosthesis, creating complications for the patient.

(8)

PICO Population Intervention Comparison QOutcome

Children/adolescents Between boys and girls, Between

Characteristics Difference in vertical growth

. below the age of 19 Dental implant maxilla and mandible, Between ;
considered ) ) . of adjacent teeth and alveolus
years anterior and posterior region
MeSH terms Adolescent, Child Dental implant Males, Females, Maxilla, Mandible, Growth, Development
Dental arch
Teanagars. Teens Dental implantation, Infraccclusion, Occlusal
Alternative gers. ' Avrtificial tooth, Upper arch, Lower arch, Anterior area, relationship, Underocclusion,
Youth, Early adulthood, . - . -
terms Implant support Posterior region Maxillary growth, Mandibular
Puberty .
dental prosthesis growth

Figure 10- Resume of a systematic review by Rekhalakshmi Kamatha and colleagues where the effects of early implant

placement are reported. (8)

Not many articles followed the same objective criteria for measuring the success rates and

evaluations such as the one proposed for adults by Albrekttson and Buser. (8)

7.7 IMPLANTS AND SYSTEMIC CONDITIONS

Moreover, life’s expectancy is increasing in the world and so, also polymedicated patients
which are affected by multiple systemic diseases that can be complicated to manage.
Likewise, in women a non-controlled osteoporosis is considered as a risk factor for the
success of an implant placement. This illness causes a negative bone turnover leading to
bone reduction and bone quality changes. Bone mineral density (BMD) should be calculated
previously to have a precise estimation. A low BMD can increase the chances of fractures and
traumas. Furthermore, studies take into account the possible relationship between
osteoporosis and periodontal disease. There are many disagreements related to osteoporosis
relationships with an increased risk of implant failures and periodontitis, so further studies

would help to clarify the contraindications. (35)
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Besides, aging is related to systemic diseases complications which can convey to muscles and
bone weaknesses, loss of balance and an increased risk of falls and traumas.
All those aspects should be taken into consideration in the moment of planning treatments

and the follow ups.

7.8 PERIODONTITIS: A RISK FACTOR

The periodontitis as a risk factor for the failure of implant placement have been investigated.
Doctor Allehani in a review article highlighted the periodontitis and how it can seriously
affect the success of surgeries implying bone grafting, implant placing and the long term
success. This is the reason why a meticulous periodontal study of the patient should be
performed afore the establishment of the treatment plan since it is a risk factor for the
failure of an implant.

There are many risk factors that are linked to periodontitis which can affect and influence the
choice of implant placement, such as plaque accumulation and poor oral hygiene, leading to
periodontal pockets. Additionally, tobacco can compromise the gingival health in many ways,
thus the patients should be warned, so they should decrease the consumption to enhance
the implant long term success. As well, poor controlled diabetes has been proven to lead to a
poor prognosis. Forbye periodontitis can enhance risks and effects of cardiovascular
disorders. Also stress and hormonal imbalances can increase the severity of periodontally
compromised soft tissues. Many drugs, including antihypertensives, narcotics used as

analgesics, sedatives, antihistamines, antimetabolites, sugar-rich liquid or chewable drug
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composition, anticonvulsants, calcium antagonists, cyclosporine can induce to xerostomia,
gingival hyperplasia, periodontal disorder. Obesity and a diet deprived of calcium and vitamin
C can also increase the chances of suffering from oral infections. In various conditions, where
the host has poor response to bacterial or viral aggression, an augmented risk of implant

failure will be perceived too. (28)

7.9 SURGERY PROCEDURE RISKS

Dentistry such as medicine in general is known as not error free science. Since there is still a
notable human presence in the treatments of the patients by doctors which are human
beings, a failure risk during or due to the procedure should also be included in the
evaluations. Even if each practitioner will always try his/her best to not provoke harm to the
patients, iatrogenic incidents and errors can happen. Those can be related to the
practitioners, to the environment, or the situation itself which can be challenging and in
those cases the doctor will evaluate the situation, if it is worth to accept risks, always aiming

to the best for the patient.

Dentists can cause undesired and unwanted iatrogenic traumas in different occasions such as
during an extraction in the surrounding structures and teeth, throughout a post removal in
endodontic treated teeth, in the course of conservative treatments, performing and
endodontic treatment or through orthodontic treatments.

Traumatic episodes or incidents are challenging , thus error free surgeries and procedures

might be unavoidable.
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This is the reason why a detailed examination and evaluation should be previously

performed, to increase the success chances and diminish the procedures failure risks. (45)

7.10 RETAINED TOOTH OR ROOT POST TRAUMA

Periodic follow up can be crucial for a successful outcome of a treatment after a trauma.
Steiner and his team have shown that retained teeth and roots preserve the associate
alveolar ridge, which can be relevant for a future implant placement, achieving higher
esthetic and functional outcomes. His studies revealed that retained root segments appear
to be able to maintain well the height and width of the alveolar ridge, preventing the
resorption’s side effects of those challenging cases.

So, keeping the fragment in situ might help the ridge to fully develop vertically. (42)

This treatment option may be included in long term treatment plans for growing children.

7.11 DENTAL IMPLANT PLACEMENT REQUIREMENTS

To guarantee a long term successful implant placement, all the requirements should be
assessed previously.

Taking a step back, the National Health and Nutrition Examination Survey of the US
published in 2015 found 52% of adults aged 20-64 had lost one or more permanent teeth.

In partially and fully edentulous patients, the endosseous dental implants are a long term
great treatment option.

Implants gained a lot of success in the last years, but they shouldn’t be considered always

the only and first treatment option for everyone, and it should always be clear to the
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patients that implants don’t last forever, and patient’s collaboration is crucial for the best

prognosis in the long term.

Bijukumar and his colleagues assess the major factors associated with the failure of the
implants which can be either biological or mechanical such as peri-implantitis, degradation of
the material and or the bone surrounding it, the implant design, the bone density and

patient condition’s play a relevant role. (39)

For the success and full functioning of an implant, osseointegration is one of the keys. (24)
(25) Additionally, the factors that dictate bone formation around the implant includes the

materials, the design, biomechanical factors, surface charge, chemistry and topography. (39)

The patient's health condition, the bone and periodontal quality play a key role in the

implant success. (39)

Traumas follow up can help and those will permit the election of the most suitable treatment
for each patient.

In cases where teeth have been exposed to traumas and they present complications such as
root internal or external resorption or instability due to the past traumas implying
crown/root fractures without a complex or compromised surrounding, the extraction of the
tooth can be followed by an early definitive treatment.

Authors sustain the success of immediate implant placement and restoration to reduce the

appointments, improve the patient’s comforts and more importantly limit the bone and soft
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tissues resorption, an example is presented in the figure 11. This treatment plan option is
sensible to a correct and precise planning and execution. The protocol might include before,
during and after implant placement procedures such as connective tissues grafts. To
guarantee the success of the procedure, the protocol should be applied meticulously. The
steps to follow include the provisional restoration of the tooth that will be replaced, an
atraumatic extraction will be strictly necessary, a surgical guide will be helpful, followed by
an initial stability above 35 Ncm torque, followed by a great three dimensional bone packing,
a customized abutment delivery, a provisional reline and connective tissue grafts which can
be taken for example from the tuberosity (TCTGs) before, during and after the procedure,

depending on the case. (13) (38)

Figure 11- On the left the extraction of a left central incisor and on the right, the immediate implant replacement. (38)

Cone-Beam computed tomography (CBCT) before and after the procedure is helpful to
decide the best treatment options and it permits the evaluation of the follow up period.
Digital impressions techniques can be helpful in the process too, as so digitally planned

surgical stent. (46).
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Authors sustaining the success of immediate implant placement evaluates also the need or
not of the grafts and the possible materials that should be used to get a successful outcome.

(38)

7.12 ATRAUMATIC EXTRACTION

In cases of teeth that suffered previous past traumas and need a replacement by an implant,
the protocol’s step aiming an atraumatic extraction is fundamental, whenever possible. The
goal consists in conserving as much the coronal bone, limiting bone resorption and achieving
a high and predictable result. To do so, no instrument should be placed between the crestal
bone and the root. In case of multi radicular teeth, the procedure will consist in cutting
vertically the root in the middle by a diamond bur to create and internal trough that will lead
to the extraction of the first half firstly and the second more easily , or opening apically an
opening to place there the instruments or by using special instruments to retain the root in
uni radicular teeth. A post can be then be screwed into the root, pulling it out by a lever arm.

(46)

7.13 GRAFTS and MEMBRANES
A treatment plan posterior to a TDI affecting the place where the implant should be placed,
needs to take into account the possible application of grafts types, according to each case.

There are many different types of grafts and membranes.

Researches sustain and suggest the application of grafts in cases where the jumping distance

is bigger than two millimeters. The jumping distance is defined as the residual space
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between the implant and the socket walls. In occasions of smaller gaps, the graft placement
is not strictly necessary neither it reports a higher or different success rate evaluating the
peri implant hard and soft tissues follow ups.

Grafts and barrier material purpose to regenerate and maintain the hard and soft tissues in
situ. Autogenous, demineralized or not free dried bone allograft, hydroxyapatites,

polytetrafluoroethylene and connective tissue membranes can be applied. (38)

The autogenous bone graft or self-graft is often mentioned by researchers as the gold
standard thanks to the absence of immunological reactions, with the limitation of the
morbidity that limits the wuse of it. (11)(13)(38)(39)(40) Autogenous grafts are
osteoconductive, osteoinductive, osteogenic, biocompatible, cost-effective, and readily
available.

Different donor sites, membranous or endochondral, regional or distant can be selected.
Those insertions can vary in the embryology, histological and mechanical properties of each.
The block is a solid piece of cortical within a core of cancellous bone. (13) The donor site
election varies depending on expected donor site morbidity, also on the bone resorption
rate. Single and localized defects will not require a large amount of grafting, by contrast in
sizable facial trauma where a notable bone loss is present, more grafting material will be
required. Moreover, risks related to intraoral grafts harvesting should be considerate such as
relevant morbidity, the resorption and the oral exposures. This is the reason why the donor
site and the procedure should be meticulously programmed. The failure and complication of

the intra and post-operative phases should also be taken into account. (11)
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Systematic literature reviews confirmed evidence of bone gain and high success rates in
cases of lateral atrophic ridges regenerated by intraoral bone grafts. (11)(47)

In the table (Figure 11) are presented the results of a study focused on autologous grafting
from the zygomatic crest, mandible’s ramus or symphysis, anterior sinus walls and the iliac
crest. (11)

Allogeneic grafts are extracted from the same species’ groups. In studies performed on
humans they are harvested from cadavers with different genetic heritage. It is considered to
be biocompatible and it will not report the complications of the autologous donor’s site
graft. Studies confirm that the morbidity and the risk of immune reactions are minimized by
processes such as freeze-drying or freezing with or without demineralization process. They
are available in licensed tissue banks. (11)(13)

Xenografts materials derive from animals such as cows or horses, after being refined
removing completely the organic component. Those can be utilized for small defects such as
a tooth’s socket scaling. The risk of the recipient site rejection would be diminished by
treating previously the grafts, minimizing the immune reaction. (11)(13)

The application of anorganic bovine bone is gaining popularity in cases of vertical and
horizontal augmentation, sinus lifting and post extraction cavity filling. (34)

In cases of immediate implant placement, authors suggest the application of xenograft which
can be used pre implant placement to fill the gaps, meanwhile the TCTG should be placed
fully and circumferentially to get a physiological effect of the soft tissue phenotype.
Parameters of the intracrevicular marginal location, soft tissue support and health,

interproximal contacts and papilla, aesthetic and functional should be all considered. (46)
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Figure 11 = Surgical outcome after autologous augmentation procedures from different donor sites (11)

Alloplastic grafts are synthetic materials composed by phosphates and bioactive glasses that
help to give a physical mesh for bone grafting procedures. Those can be combined with other

compounds.

Titanium and its alloys are considered as gold standard for the implants. (39)
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In the past other materials have been used such as gold, stainless steel, cobalt chromium and

others alloys.

The titanium is still considered a popular alloplastic material that is often used in surgeries
for the great properties that it showed. It is either used as pure or in alloys. Layers of
titanium dioxide form spontaneously in air and water as it is a non-noble metal. This material
has been used to create implants since it allows many compressive and shearing forces to be
transferred to the surrounding bone and structures well. Theories sustain that thanks to the
oxide layer or a thin film of surrounding tissue’s ground substances rich in proteoglycans and
glycosaminoglycans on the titanium implant will help to create a great surface interaction
with the surrounding structures. The proteoglycans behave as fillers within the biological
tissues, binding molecules for cations and water, meanwhile the glycosaminoglycans behave
as adhesion molecules of the cell surface. The actual chemical bonding between bone and

titanium is still investigated. (24)

Bone morphogenic proteins (BMP) are recently gaining popularity, those are a group of
cytokines able to stimulate the patient’s osteogenic pathways achieving new bone formation.
Authors focus their application on groups belonging to the transforming growth factors (TFG)
family of proteins such as the BMPs and BMP 2 and 7. Those are able to interact with the
specific cell surface receptor leading to osteoblasts differentiation. Studies reported the
success of the application of BMPs and BMP-2 in the continuity defects of both maxilla or
mandible post traumatic or pathological conditions. Researchers focusing on the application

of the recombinant human BMP (rhBMP-2) achieved adequate bone restoration in the defect
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sites, as presented as an example in the figure 13. The implementation of absorbable
collagen sponge (ACS) has been applied in some cases to create a collagen scaffold. The ACS
helps during the healing stage by allowing the slow release of the BMP, preventing the
releasing of those in the bloodstream which can cause systemic toxicity. The structure can be
reinforced by a titanium mesh plate which can provide rigid support. It is proven that
patients presenting allergies to bovine type | collagen are not candidates for the use of

rhBMP-2. (13)(36)(48)

Figure 13- Reconstruction plate of the left body of the mandible with bicimplant, rhBMP-2/ACS, demineralised bone

allograft and titanium mesh on the top on the left. On the right, the postoperative CT scan. (49)

To diminish the complication of the grafted sites, studies proved that the application of
resorbable or non-resorbable membranes can help. (13)

Barrier membranes’ role is to prevent the ingrowth of non-osteogenic cells coming from the
surroundings and overlying mucosa. Moreover, they will lead to the ingrowth of angiogenic
and osteogenic cells from the marrow space. The implication of membranes is indicated in
cases of immediate or delayed extraction socket defects, bone dehiscence defects apically to

the implant, lateral or vertical ridge augmentation or sinus floor elevation with or without
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ridge augmentation. The use of different types of membranes such as absorbable or not, or
such as occlusive or not is debated in many studies, and it will depend on many factors. The
barrier should be adapted to the bone contours. (50) In cases of lateral and vertical ridge
augmentation cases, a stiffer membrane will avoid the collapse, and in any case the
underneath solid structure should be ensured previous to the placement. (51) Membranes
can be reinforced by titanium-reinforced expanded polytetrafluoroethylene (e-PTFE)
membranes or miniscrews or pins or even recent studies apply the use of self-reinforced

polyglycolide membranes. (51)

Furthermore, studies report less bone resorption in cases of the application of titanium mesh
over the onlay osseous grafting, leading to stabilization and graft protection. According to
further studies, the titanium mesh’s holes are appreciated since they allow the blood supply
much more compared to other membrane’s designs. (49) The mesh firmly stabilized by the
titanium screws will guarantee and aim to a great primary closure which is a critical step to

guarantee the success of the grafting procedure. (40)

All types of membrane can be subjected to infections and failure themselves. (13)

Other complications can happen such as soft tissue dehiscence with a subsequent
membrane exposure, displacement of the membrane during the wound closure, the partial
or total collapse of the membrane itself. Incision techniques, flap design and a specific study

of each case will improve the predictability of the intervention and tissue healing. (50)
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Grafting complications may occur as the loosening and resorption of the graft itself,

infections or interaction with closeby anatomical structures.

7.14 BONE AUGMENTATION

Reconstruction and restoration of the place that suffered trauma to achieve high functional
and aesthetic results for the patient is the aim of surgeons and dentists.

In cases of atrophic alveolar crests or alveolar defects, the treatment can be challenging.

The bone augmentation approach aims to a successful implant placement. The procedure
should be performed simultaneously or separately for implant placement.

There are various techniques such as the split crest technique, onlay with autograft one,
guided bone regeneration with or without the membrane, vertical ridge augmentation sinus
floor elevation or grafting or Le Fort | osteotomy. Frequently the staged guided technique is
applied including the transplantation of the autologous bone, reinforcing it by mechanical
support. Authors suggest that this procedure should be applied in cases of a severe alveolar
ridge atrophy and cases of residual maxillary bone less than 5 mm, measuring from the sinus
floor up to the alveolar crest. (11) The minimum required volume of bone for complete
circumferential coverage of the implants should be 4 mm horizontally and 7 mm vertically.
Membrane’s goal will be creation and maintenance of the space under it to lead to the
development of new forming bone. An excess of soft tissue pressure in the area surrounding
the graft and membrane should be avoided to avoid the membrane to collapse, leading to a
treatment failure. (51)

Authors suggest in some cases the use of autogenous graft that can be collected from the

recipient site’s apical cortical bone or rather from the implant’s placement osteotomy
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procedure. The graft can be mixed with calcium sulfate powder and saline and placed over
the defect, it will be held in place and covered up by a titanium mesh and screws as shown in
the picture below in figure 14. The blood supply and irrigation has a crucial influence in those

processes. To achieve so, periosteal releasing should be performed.

Figure 14- Titanium mesh placed over the graft to ensure it.

(49)

If the augmentation takes place as expected, a second surgery will take place to place the
implant and an evaluation of a secondary bone grafting will take place in the meanwhile. (40)
Clinical studies demonstrated cases where the residual bone allows the implant insertion
with primary stability and optimal implant position, where the implant placement and the

ridge augmentation can take place simultaneously. (14)

8. CONCLUSION

The reviewed studies miss an agreed protocol related to the data collection and
manipulation regarding the TDI. A meticulous worldwide diagnostic protocol to define and
classify the TDI is needed, to permit the calculation of precise data reports. It should include
a diagnosis performed by instructed health care workers and those studies should be implied
to stipulate a detailed prevention program. The TDI is recognized as one of the worldwide

most common accidents. Therefore the prevention can lead to decrease the number and
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increase the awareness, moreover it can increase the information related to the treatments
and restoring possibilities. (16)(42)

Studies are required to agree on a efficacious protocol of action for each case.

Depending on the basic requirements, implant placement has shown to guarantee a great
long term success for the functional and aesthetic rehabilitation in most of the cases and
studies.

Graft types, techniques and materials are continuously evolving, aiming to find the more
suitable for each surgery and further investigations are required to determine if any protocol
can work in the majority of cases. More research is required to increase the efficiency and
developments of many materials that are required in the surgeries which should aim to be

more sustainable, available and accessible in daily practices.

Further investigations are required to establish and determine if there is an age correlation
for the implant placement time in growing patients.

9. RESPONSABILITY

In most of the countries, the costs of the treatments posterior to minor or major traumatic
episodes are not affordable by the patients themselves.

Health care providers should find a compromise and the goal in the future should aim to

make everyone access to basic oral and health treatment worldwide.

A person’s smile can affect the health, the social life and the career perspective of a person.

In some cases, a surgery can make and have a perceptible impact on the patient’s life.

41



A basic protocol which can be offered and applied to everyone to satisfy the basic functional
and aesthetic needs should be agreed.

Graft bone materials banks should be improved, as so the efficiency of those products.

Moreover, the sustainability of the materials implied in the treatments and surgeries that
follow traumatic injuries should focus to be economically and environmentally sustainable

for the world and for the patient.
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Abstract

Traumaric dental injurics {TD) ar tooth trauma have a global prevalence of 10-15%. These are often the cause of firs visit wo
emergency room. Prognosis of tecth after injury is dependent on type of TR, emergency treatrment and time elapsed ] definitive
care. The low Level of awareness among general public and medical practitioners often leads to delay in seeking reatment which
aften leads to pain, severe sympoms and poor prognoesis. Pediatriclans can play a significant role in identification of TDI, health
advisc, emerpency care and referral to dentists. This paper highlights the imponant features to ke noted in childeen wich history of
T and the key steps which nezds o be raken in these situations.

Keywords Diental trauma - Emergency - Fall - Fracture - Aceident

Introduction

Traumaric deatal injuries (T ar tooth trauma have a global
peevalence of 10-15% [1]. These can occur in solaton or
associated with pan-facial or bodily injuries. [t exhibits two
peaks of incidence nboys at 1-3 v and 10-12 v and one peak
in girls at 1-3 wafage [1, Z]. The age of 2-3 v is the period of
apguisition of walking skills with lesser contral on motae co-
acdination, which makes these children more vulnerable to
falls and injury to front teeth [2]. These injurics to primary
ar milk tecth are often ignored by parents if they invalve
rooth™s crown, however in severe forms the injury to
supparting structures as alveolar bone is the cause of frst visit
w emergency services. The higher incidence of frauma to
permanent teeth in bovs is related to their increased indul-
genes in contact sports and adventure activities [3].

There have been multiple eficlogics associated with TOL
falls, sports injurics, fights, road traffic accidents, animal inju-
ries and iatrogenic tooth trauma caused during difficulr oral
intubation [2—-6]. There are certain factors important for

[+ Vijay Prakesh Mather
vijaymatba T Eyahoe.cam
Pedadectos & Prevemtive Dectistry, Centre fir Dental Educaton and

Resmarch, All Indza Insizule of Medical Scences, New
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determining the type and severity of injury, its emergency and
comprehensive management and the sequelac and progrosis
[2]- These inclede age af the child, stage of tooth develogrment,
direction and miensity of force, size and shape of impacting
oitject and type and the timing of emergency dental reatmert
peovided [3, 7). The factors as peoclined upper froat teeth and
peablems related o abroemiality in gait or motor coordination
makes children more susceptible to T [6]. Since these injuries
pencrally cccur whils playing at horme and schaol, there is an
inherent need 1o increase the awareness for emergency mea-
sures to be taken in evenr of T among, parents, children,
schoolteachers, health workers and medical practitionces in-
cluding poediatriciars and ancsthesiologists  [1].

Untreated fraumatized tecth often lead to unsightly diseol-
aration of fracture crowns of teeth. This may not only put the
child at risk of future infection flare’ acute ymptoms but also
can cause peychological stress

Types of Dental Trauma

Trawmaric dental injurics are best classified with their deserip-
tion (Table 17 [2]. Many times these injuries accur in combi-
nations and create unigue presentations (Figs. | and 21

The emergency health care worker, practitioner or pediatri-
cian should be aware of these types of njuries and their cmee-
peney rmanagement 5o that prognosis of TOL can be improved
with time [7].
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Abstract

Jnrreduction The aim of the study was to analyze the inci-
dence, characteristics, and correlations between maxillofa-
cial fracturcs and dental injurics in patients who were treated
at a first-level trauma center in a metropoelitan center in
narthwest Ialy in the last 11 years.

Marerig! ard methods Between Janvary 1, 2001 and
Decernber 31, 2011, 2,110 paticms with maxillofacial frac-
tures were admitted. Omly dentilous patients with complete
climical records who uted with associated dental injuries
were included in this study. Data on the age, gender, mecha-
nism of injury, damaged toath, type of dental injuey, site of
facial fractures, and concomitant injuries were recarded.
Resalts On the whale, 267 patients {13.1 %), mainly males
aped 20-29 years, presented with 759 dental injuries associ-
ated with maxillofactal fractures, especially following motar
vehicle accidents. The maxillary teeth, mast often the amerios
clements with decreasing involvement from the incisors to the
miolars, were the teeth most frequently damaged overall. The
main types of dental trauma in patients with maxillofacial
feactures were ]

Duscussion O findings show that patlents with mandibular
fractures were statistically and significantly associated with
denral injury, and the teeth in the upper jaw were the most
frequently injured teeth, exhibiting mainly luxations and
crown fractures. Confirmation of the predominant impact site
in patients with dental injurics assoctated with maxillofacial
fractures comes from the 177 lacerations noted in the chin and
lig regions in 267 paticnts.
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Introduction

D
soft tieswe tnjurics, esy
It often occurs in falls and invelves mainly the anterior
dental region [1-5]. Motor vehicle accidents [MVAs),
assaults, sports, and wark accidents are also causcs of dental
injuries, and their prevalence varies according the couniry
and local habits [6]. The presence of associatcd simple or
complex fracturcs invelving the maxillofacial replon
depends on the severity of the facial rauma. Denal injuries
may complicate the treatment of these fractures, and patients
usually need postoperative dental treatment, which adds to
the cost and inconvenicnes [7].

As few amicles [7-9] have described the type and fre-
quency of dental injurics associated with facial traurma, we
asscssed our | l-year case history to analyze the ncidence,
characteristics, and correlations berwesn maxillofacial fac-
tures and dental injurics in patients who were treated at a
fiear-level rrauma center ina metropolitan center in north-
wiest Ttaly.

ntal trauma is the m ial rrauma, after facial

recially among childeen and teenagers.

Material and methods

This study is based on a systermatic computer-assisted data-
base that has continuously recorded parients hospitalized
with maxillofacial fractures in the division of maxillofacial
surgery, San (riovanni Battista Hospital, Turin, [aly, sinee
January 2001, with & software update in 2004 [10]. Only
patients who stated “dental injury™ in the database ficld for

£ Springes
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Abstract: Freventiva strategies can be developed by gathering more information about oral and
maxillofacial injuries and oral pathologies in immigrants from low- o middle-income countries
[LMIC). Additional information an the quality of care can also improve the allocation of clinical
resources for the management of these patients. We studied immigrants from LMIC who presented
in the emergency department [ELY) at Berne University Hospital with dental problems or oral or
maxillofacial injurias. The patient data included age, gender, nationality, the eticlogy and type
of trauma and infection in the oral-maxillofacial area, and overall costs. The greatest incidence
of maxillofacial injuries was observed in the age group of 16-35 years (1 = 126, 63.6%, p = D009,
with males outnumbering females in all age groups. Trauma cases were most fraquent in the late
evening and were mostly associated with violence [n = 82, 554%, p = 0.001). The most comumaon
fracture was fracture of the nose (v = 31). The mean costs were approximately the same for men
[mean = 246602 bwiss francs) and women [mean = 211795 Swiss francs) with maxillofacial injuries but
ware greater than for isolated dental problems. In conclusion, the eticlogy of dental and maxillodacial
injuries in immigrants in Switzerland requires better support in the prevention of violence and
continued promation of oral kealth education.

Keywords: immigrants; low-income; middle income; facial trauma; maxillofacial trauma; oral health;
dental trauma
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Abstract

Background/Aims: Understanding the risk factors for dental injuries is essential to
develog prevention strategies. The aim of this study was to perform a systematic
review and meta-analysis to determine whether people with special needs ($N) have
a higher incidence of traumatic dental injury (TDI).

Materials and methods: Electronic searches were performed with no language or
date restrictions in the following databases: PubMed, Lilacs, BBO, Scopus, Web of
Science, Cochrane Library and Open Gray. According to the PECOS strategy, obser-
vational studies that investigated subjects with and without SM and its association
with TDI episodes were included. Quality assessment and bias contrel were carried
cut according to Fowkes and Fulton guidelines. A meta-analysis was performed by
sub-grouping studies according to the type of SN, with the odds ratio (OR) also being
caleulated (P = 05). The evidence was guality tested using the GRADE apgroach.
Results: After titles and abstracts were examined, and full texts were read, 28 studies
wiere Included in the gualitative synthesis and 27 in the meta-analysis. Three studies
wiare classified with high methodelogical guality and the others had methodological
problems. Mo associations were determined between TDI and autism spectrum dis-
order, epilepsy and mental disability (OR 1.12 [0.70, 1.78], OR 1.28[0.13, 12.27] and
OR 1.04 [0.20, 5.35), respectively, P = 05) A positive association (P < .105) was found
between TOH and hyperactivity disorder, cerebral palsy, 21 trisomy, various condi-
tions of SM and in pocled results [OR 2.67 [1.22, 5.87], OR 1.89 [1.06, 3.37], OR &.18
[2.24, 17.05], OR 1.6% [1.18, 2.41], OR 1.81 [1.14: 2.22), respectively) The certainty of
evidence ranged from very low to low.

Conclusions: In general, people with 5N had a higher chance of having TDH with very
low certainty of evidence. People with ADHD and cerebral palsy had a higher chance
of TDIL.

HEYWORDS

dizabled persons, systematic review, tooth njuries
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ABSTRACT

Fhysice! digftgarement ond functional impeirorents aseecioled with feciel trowee are g chellenge to o prasthodon-
fagf, becouse pven novel sopleaticatod suegies! reconsfrueiive fechnigues fad fo provade sdeguole support for dental resee-
Sioy prosthesie. Thergfes, different endosseows faplarts am often waed oo prosthesis-supooeiing elements, Marofoe-
Surers of densad implarts have recently proserded i deadal imglarts (MO ) webh drarneter of arldy 1.68-2.4 mene, These
srplanits alliw very sedfalle prosthetie solafions within the range of Booie tndreolions dae te good ossendegralion suc
cend rtes, semple sengecol lechnique, and prmediale locding possibality, I thes roport, o case wos preseated for pres-
Shetic refadulation seeluding erplonfalion of s Sendex type TMTEC, Ardrmore, Olfohoma, USAD M in mensal re-
e, fo obbain belter retention and atability of the mandibualer recection groathess and fo improve furelion, phonation
aned aesthedics. The wae of these pmplents, eecong gforemen tioned proferenees, i also very cosl-effective, so this tmplenio-

Sroe powsibalaty showld be feken dndo consideration during prosthetic freafraent plaraing.

Hey words: prosthodonies, denfal implasts, mondibelor prostfests, mondibuelor infuries

Introduction

Warfare facial injuries eom high-veloeity missiles (ei-
Mest are often characleried with large st wounds, se-
vere duatartion and Loss af tisswe and deep tisaue ioguey
feom high energy cavitations within the bady sometimeas
alan demanding resaetion af the damaged tisswe'. In civil-
lan seltings indications for resection of the mandible (or
risaxilla) are uau.ﬁ]l:r '|.IE|:|.i5|:|. and Jl:lali.gl:l. Lurors and Lea-
ma Mortalily rates, poasible phyvaical disflpurement, and
functional impairments are usaally lower when care L8
prM‘Lﬂl’:d i certified trauma centars’ Surgi.c.'ﬂ reqlara-
tiong of mandible resections have advanced dramatically
with ree-Nag vechnigques, but iL appears that even these
novel surgical recanstruetive lechnigues Tail o provide
adeguate support for deatal prostheses”, Therelers, (L La
cilen cansidered that the restaration of eompromised
margleelogic conditions after the remeval of Lisswe from
levwer mouth fowr 18 only effective I endosseous implants
are waed as prosthesis-aupporting eleaments. Thess cases
are regarted in the lleratere®®, ot always the conven-
tional aplants were vsed. Sa, in the recent likeralure
guotation on the use of mint dental raplants (MDI=) az a

Riwarived fiee zahliz 0 (IS e 1

support for pesection peesthesis in eampromised mandi-
Tle was net found, Hl.l.]l.l."ll.l.gll. the wse of MDIs as an
ablurator prosthesis supporl was reported®.

It should be emphasized that the use of dental im-
planta of amaller digmeters in various forms has been
pregent for almoat 20 years. In general, thess implants
are 275330 mun o diameter, and they are frequently
uaed i cases of limited bone velume, The ¥DTs are even
amalles, witl diameters ranging Trom 1B ta 2.4 mm®

I the beginoning, the main usage of MDI: was anly Lo
sarve as the helping and provisional inatrument for in-
sartion of provisional restorations during the osseoinbe
gration plase of corventional larger dinmeler endossanus
implanta’™ and for erthodontic purposes’. The assuomp-
Litnn was that MDIs are unable to provide on-going appli-
catian for iplant-supporied prostheses™ In the course
al time, it was abserved that these implants integrated
very well elinically and weee difftcull to remove’" IL be-
ecame clear that, with minimally invasive implant tnser-
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Evaluating the biomechanical effects of
implant diameter in case of facial trauma to
an edentulous atrophic mandible: a 3D
finite element analysis

Aysa Ayal @ ard <ani Biginadar

[ Abstract

Background: Rehanilitation using an 'molart supported overdentare with tee implants inserted in the mtedoraminal
region is the easiest and currently aocepted testment modality o inoease orosthetc stabilization anc patient satis'action
in edenulous patents The fmettion of implants to the weasend mandioular oone dedeasas the strength of the bone
ard rmay lead to fractures either duing o afer impant placerment. Tne gim of this three dimersional nite elerrent
araysis (30 FEA) stuoy was to ave uate the biormechanical effects of implart ciarmeter in case of facial tauma (2000 W) o

celoulated in spmonysesl area.

ar edentuious atrophic mandbie with twe implart supported overdentune.

Methods: Threa 30 FEA modsls were simulated; Mode' 1 (M1} is edentulous atrophic mandiolke, Mogel 2 (MZ), 35201

5 rm imalants wers inserted into latersl incisors ares of same ecentulzus atrophic mendiole, Medal 3 (M3, £3=115 mm
implants wears insarted into laterzl indsors arsa of sarme egentulous grrophc mandible

Resultsz In M1 anc M2 highest stress levels were observed in condylar meck, whereas highest stress values in M3 wene

Conclusions: To mouce the risk of bore fracture and to preserve biomechanical benavior of the atropnic mandible from
frortz’ traumatic koags, implants should bBe inserted monzoortically intz sporgious bore of lateral indsors area.

Feywords: Mardoke, Fracture, Jental implant, Overdentare, Frte element analysis

Background

Although dental lmplant placement has become @ usual
treatment Ln recent years, the treatment of patlents with
atrophle mandible s still challenging, In the modeeately or
severely resorbed edentulous mandible, rehabalitation using
an Implant supported overdenture with bwo unplants
nserted Ln the Lnterforaminal region is the easbest treatment
madality o increase prosthetle stabilizaton and patent
satsfaction [1, 2. Sach surgical procedures are antlcipated,
however, complications can be seen such as Infection, -
proper placerment, neurosensary infury, bleeding and man-
dible fracture which has a eeported ocourrence pate of 0.2%.
The eate of incxdence seems to be low, but it leads to over-
whelmilng  outcornes  such  as  malunion,  non-unlon,

() Biomed Central

il 21 dhpen Acresy s s

paresthesla, osteornyelitls and prolonged functional and nu-
tritional disturbances [3]. On the other hand, the mandible
is the most commaon broken bone by cause of Baclal injuries
with the ratlo of 23—97% [4]. The Insertion of Implants to
the weakend mandibular bone decreases the strength of the
bone and may lead to fractures either during or after -
plant placernent [5]. Mumerous case reports of Factured
athrophie mandible secondary to lmplant insertlon were
reported in the lterature [3, 6-8].

The principal areas of mandibalar fracture are located
i the condvlar neck, the body ar the angle and the svm-
physls of the mandible. The blomechanical behaviour of
the mandible s lmportant to know to understand the
mechansm of fractuees and to optlmize treatment scenar-
ios [9]. Clirscally, the pattern of mandible fractuee 15 pe-
lated to varlous causes such as Intenstty and directbon of
the Fores, locatlon of the Impact polnt, posibon of the
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CASE REPORT

C=ntal Tranmatnleoy \WILEY

Initial management and long-term follow up after the
rehabilitation of a patient with severe dentoalveolar trauma: A

case report
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Abstract

| Julian D. Satterthwaite® | Martin Ashley?

Crental trauma is common and for patients who suffer significant oral injuries, re-
habilitation can be challenging te the clinical team. This case report describes the

successful prosthetic replacement of multiple missing teeth lost due to severa den-
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1 | INTRODUCTION

Cryer the past decacs, mulii-systam injurres from vislent o'mes in-
cluding purfire have besn or she rise ie the Uriee Kirgdom! These
patierty often reguire multi-csciplinary niput i their acute marage-
ment and subseguent functional rehabltation.” Dental interven-
tiors coule be cotegorzed as the maragement of ary anatom cal!
by cefect (bane augmeriatton, sicus 1% or distraction] ard pra-
waion of cental r.lrn-'.-ﬂll.-:u-s.:‘ S Dental prosthuses b replace missrig
teatk and bone may be remavable dental prostheses [RPOG, Seed
writal prastheses [FOP] or implant-supparted prmtl‘r_'y_'b-.""

From a rehabilitation poirs of views, treaiment plans need o be

constroctss arounc the depres of Sssoe loss, patiens complance

with mairderance, existng dental conditions, aesthetic cutcomes,

ity anc patient pru'{er'_'rr'x." Y The chaice of real-
mient reliss on awariety of factors, anc patiert acceptarcs of sherapy
may depend onthe impl catone of cosis, desire for a Fxoe or remay-
able walution, duration of treatrment, complexity of Sherapy, presous
experincs and surgical sk S0 Whilst an implani-rupgorted pros-
thusis iy ir spme Crouraiances have sesthetic and biomackanical
superiority, the cort and surgical risks ofter limit ther e A mgle
removible prasthesis could be a preferred che'oe due to ease of aral
brypiene, cost-effectivenesy, shorter trestment duratan, low com-

phlexity ane lip support for rdpe atrophy or dufecis. t? Incases where

toalveclar trauma, using iliac crest bone grafting. an implant-retained removable
dental prosthesis and Implant-supported crowns. Good functionality and aesthetic
outoome were achieved.

dento-alveolar trauma, gunshot waund, implant-supported prosthesis, oral rehabilitation

the levels of retentior anc funciion are unsatisfactory wish a remaw-
able dertal prosthesis, o fized derdal prosthesis could be considered
as a treatment alternative.”

This cose gamanstrates the complexsity of cental management in
i patiert with comples derdaalveslar srauma as o resuls of a gurshass
weaund. 1t alsa shaws she significarce of a delay ninitiatirg varous
stapes of tregtrments due to patient fectars, R crest bone sug-
miertation, implant-supported crowes ard an implant-supported re-
movable certal prosthesis wih its associated flange 2nd composite
stairs were usep in achieyng o functionally and aesshesically pleas-
g cutcome ho mairtenance was resded from the tre of inidial
miaragemient for o perod of 22 wears, 0% wkich Gime the patient re-
presenbec as b lost his rermovable prosthess,

2 | CLINICAL REPOQRT

The patiort, & male aged 38 years, had sostained a serfes of gon-
shot imjuries b his lefd jaw, left hameros, cghs farar and left chess
i Jurie 1983, The initial maxillofacial asssssmert revealed that the
irjuries irvedyec @ commineted fractare of the leftmancbular bocy,
loss of teeth From the ket maeTla ard mancTle (Figurs 1), skin and
tongue laceratiors, s early stabilisaton maragement comprised

trachieostary, wourd dasure and rigod inteemaxillary fizasior Far

M| o 2019 Jonn 'Wiley & Sore A75.
Fublihed by John Wiey & Sons Led

el anineibrars.com feamal fedt
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Adverse Effects of Implants in Children and Adolescents: A Systematic Review

Adverse Effects of Implants in Children and Adolescents: A
Systematic Review

Rekhalakshmi Kamatham®/ Priyanka Avisa**/ Dileep Nag Vinnakota®**/ Sivakumar Nuvvula****

bfective: To determine the eviderce on the adverse effecrs af placing dertald implanss e bealthy growing
chitdren. Study design. A systematic search was corducted i five electronic darabares, Pubded, Owd,
Cochrane, EBSCO hosy, ProQuest. Stadies on anplanes placed (o okildren Below the age of 19 vears, with
foss of rooth elther due fo rrawma oF cares were icluded, whereas, studies on meel implanes and inplaris
placed diee to conpenital ahsence of teeth were excluded. The arncles thar fulfilled the mclusion criteria
were analyeed hased an the predecermmmed crieria of success, Resulis) A ot of § publications fulfilled the
selustan oriteria. Al the lecluded articles were case reporisd series, mvolvng a toral of 16 implanis (15
macillary, one mandihular) fn N adelescents (7 boys and 4 gerls). The age of implane placement ranged
Between fer to I7 vears with a mean age af 134 years and the foilow up period, 4.5 monihs to 13 years.
Fain, paresthesia, mallity or per-tmplant rediclacency was rot reported (n any case repory, indlcaiting pooed
wregranon. Rediographie ceesial hore loss, probing deprh and (mplany esthetics were nor mertioned. The
infrancelision was nor reporied in 5 cases fage: 1-T7 vears, follow wp! 4.5 morths-fwo years), howevey
i owas an adverse effect in 6 coses fage ter-I7 vears, follow wp theee-13 years). Conclusion: There (5
insyfficient evidence f conrradics the placement of dertal implants (v kealtky prowing childeen; the ondy
reporied adverse event 15 igfraocclusion, the manggement af whick oo 5 discussed. However, as all the
data 15 fron case vepores, the resalt showdd be nrerprered with cawtlon. Thergfore, well-designed vandomized
contralled trials are reeded Yo address this gap (n the fterature.

Keywords: ddodescents, Children, Dental, fmplant

INTRODLUCTION
mplant denbistry, moreceel bmes, has tremendows popularity
Iu:mi allention Lo the prosthete replacement of the lost etk
ir adults.”' The benelits and Joog term success of oeplacts

15 the bass for s wide wse” However, ths wopie kas gained

cerlaie contmoversics in chiléren and adolescents; low sdvoc e,

whereas, olhers comtradict Lhear l.I:il.‘l_.'I.'..l * Heroe, m sprie af the

drawhacks with the use of removanle prosthesis, such g relontion

problems, chald's cooperatmn 10 wear the prosthesas, Zaclure of

alvenlar népe development, psychological amnd emotworal distur-

mances e childrer due to missmg wetk, 11 has been the chace ol
Framn Marayi=a Dental College smd Hospital, Mellirs, Sodhes Prades® Tdia reatmerl [or he mterom rI.'I‘.Hh:Il!'leIIJﬂI i growing children with
* Rekhalaksseni Kamathars | Readen, Depest-nent of Pedodontics gl partizl or complete edentubizm.™

Prevemtive Denlsiny, The we ol implacts e yourg pabents dillers siygmlicently
*® Mrivamiea AvisaPosiprdugie sikkent | Departmeeyt of Pedogkmtics gl

Irom sdults m mary aspeets, ameng whick specaal locus has beer

Presgntivg Dentsny, " :
"o n ks p P Vismwkots, Profiessor Department of Presthodontics gver m the cxistmyg litcrature o ke growih of chald bal can lead

*oe e Ginkpmes Muvvals, Prafizssar amd Hesd Deparinent of Palodentis W changes 10 the dentibiom and jaws, excepl for the ares around

aml Preventive Tiestistry he demtal |r||p|a.nL" * This 1 supposed o lead o mirsecclusoe

af the noplant-suppocted prosthesis cumpared with the rest of the

Sl all cormspombeee derttor N This aspeet bas boen posed as a sigmilicant risk,
Hekhalakahun Kamatham

dwe o which nmplant dentistey could rot e 2t place in Pedmtne

hepartescnl of Pedodonti: 1 Preventive Denlde
PEEESRL 8 S e B D wllhra LRIy dientstry. Despibe his, theee are cerlam reports thal presented the

Maraysra D’ Collegs and Haspital

Wellors, Andhra Pradesh-524003, Indis usaes af mmplants m ke growmg chaldren and suecesslul management
Phime: +%] 50476057 af the infra oeclusion® "™ Taking these aspects mie consider-
Eemail sekbunagmidsidaabon soin alvor, as ar in depth ievestgatien ol the exosbiieg Tterature s the
The caurnal of Chnical Pediatric Denlisiry Walurme 43, Mumbser 2201% doi 10.17796/1053-4625-43.21 &9
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Autogenous bone grafts in oral @
implantology—is it still a “gold standard"?

A consecutive review of 279 patients with

456 clinical procedures

Andreas Sakkas |, Frark Wilde', Warcus Hewfelder, Sarster Wontes ard Aesander Schramrm ™

Abstract

Background: Th's stugy assessed the oinical cutcormes of gra®t success rate and eary impart survival rate ater
preprostnet'c alveclar ridge reconstruction with avtologous bone gradfts.

Methods: A consecutive retrospective study wes conducted or @' patients who ware treated at the mitany
cutpatient clinic of the Department of Ora’ and Plastic Maxillofadal Surgery at the milisary nosoital in Um (Garmany! in
tha years of 2009 urt] 2011 with autclogous bone transolartation pricr to secondany implant insertion. Intracral donor
5 bes (ista zygomatico-aveolaris, ramus mandible, symphysis mandiole, and anteror sinus wall) and extrazral gonor
sbe (Fac crest) were used. A totg) of 279 patients underaent after a hesling pariog of 3-5 manths routiney computer
tomography scans followeed by virtual implant olarning. The ‘malants were inserted usng guided oral 'malantation as
gescribed by Mazir et al. all records of all the consecutve patients were reviewed aocording o patient age. histony of
pericdontitis, smowng status, jaw area and dental situation, augrmentation metnod, intra- ano postoperatve surgical
comalications, ard surgeor’s qualifications. Evaluated was the augmentaton surgcal outoome regarding bone gra't
loss gnd early implant loss postoperativaly a1 the tme of prosthodortc restauration as well a follow-up period of

2 years gfter loading

oarrred on e page)
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Preoperative radiological evaluation of missing
single teeth: A review

Key words  dental implants, diagnostic imaging. edentulous, faw, parlially, patient selection,

Keith Homer
Peotessor of Oval and
Maniboluna magee

Schial of Deatisry,
rachology Liniversity of Marcheiter,
L
Aims: Missing single teeth can be treated in several ways and preoperative radiclogical evaluation ~ Andrew M. Shelley
- - Ceeritsl Practiare and
varies accordingly. The main area of controversy relates to the need for cross-sectional imaging in Sptiiint m Presthodormes,
the context of implant treatment. In this context, the aim of the systematic component of this review T Practee
wis 1o determine whether the use of additional cross-sectional imaging has any impact on diagnostic '
thinking. treatment planning or outeome, compared with conventional imaging alone. An additional S
aim was to present information relating to diagnostic efficacy, dose of radiation, economic aspects Frodessor of Oval and
3 " Mamiledarial
of enaging and selection criteria. iwﬂ‘h;‘;:‘

Materials and methods: PubMed/MEDLINE, OVID/Embase and the Cochrane central register of
controlied trisls wese searched up to and including June 2015. Studies were eligible for indusion if
they compared the impact of conventional and cross-sectional imaging when placing implants. Qual-
ity assessment of studies was performed. Synthesis was qualitative.

Results: Twelve studies were inchuded, all of which had a ‘before-after’ design. Only three of these
were limited to single implant trealments with none limited to immediate implants. There were meth-
odological problerms with mast of the studies and results were sometimes contradictory reganding the
impact of cross-sectional maging.

Conclusions: It is tentatively suggested that cross-sectional imaging may not be required in straight-
forward, unchallenging. cases of missing single teeth being considered for implant treatment. Beyond
this, no strong evidence exists to inform the choice of imaging. Existing guidelines on precperative
imaging for missing single teeth are nol unanimous in their recommendations, either for implant or
non-mplant treatrments.

Conflict-of-interest statement: The authors declare that they are authors of ore paper indluded in
the systemalic review part of this paper. Otherwise there are no conflicts of inferest.

Universby ol Manchistsr,
[

Teb 0161 278 6726
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Emai keith Formerd
Mardkten i uk

B Introduction must be justified in advance at the individual patient
level". Furthermore, some radiclogical modalities
can be expensive, particularly those typically wsed in
maore complex treatments such as implants. There-
fore, from both radiabion protection and econamic
perspectives, it is important to use radiological diag-
nastic procedures only when it is appropriate to do

Treatment plannng for replacement of missing sngle
teeth requires a thorough history and dinical exam-
maton, wually supplemented by radiologhcal exam-
ination. It is a fundamental principle of radiation
protection that all cinecal uses of oniing radiation

Eur ) Oral Implantal 2016 9 Suppi1) 569-588
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Implant placement and simultaneous ridge
augmentation using autogenous bone and a
micro titanium mesh: a prospective clinical
study with 20 implants

T BT e

ical study with 20 implants.
Clin Oral Impl Res 1999: 10: 24-33. © Munksgaard 1999,

Thomas von Arx, Beat Kurt

Deparimant of Oral & Mavilofacial
Sawrgery, Kantonsspial, Lucams.
Switzaand

This prospective clinical study evaluated bone regeneration around 20
dental implants placed in 15 patients (mean age 39.7 years). Peri<implant
bone defects wene augmented with autogenous bone grafis hanﬁled
intraorally from the mandible (chin or ret lar area). A

sites were covered with an individually trimmed micro titanium mesh
which was rigidly affixed with microscrews to the residual jaw bone.
Height of implant exposure (mean 6.5 mm), i.e dehiscencies (80%:) or
fenvestrations (20%), and graft height (mean 6.2 mm) were measured in
an apico-coronal direction using a periodontal probe. At re-entry (mean
mterval 6.6 meaths) the tlanium mesh and mcroscrews were removed
and bone regeneration assessed. The mean height of the integrated bone
graft was 5.8 mm corresponding 1o a mean bone 6l of 93.5%, The over-
all postop healing courss was excellent with only one site developing a Tal- = +d1 41206 45 7T

soft tissue dehiscence with subsequent mesh exposure (complication rate

Fax ++41 41 20545 75

bone defects.

The use of dental implants in oral rehabilitation
has become a standard of care in dentistry. The
ability to augment the alveclar ridge has dramati-
cally expanded the scope of implant dentistry. For
the last 10 years, ridge augmentation techniques,
either prior 1o or simultaneous with implant inser-
tion, have become established treatment modali-
ties. In 1988 Dahlin et al. reported the successful
regeneration of bone defects by guided tissue re-
generation in an animal study, One vear later the
same group published an experimental study in
rabbits with formation of new bone around -
tanium implants using the membrane technique
{Dzhlin et 2. 1989). The first clinical studies of
implant placement and simultancous ridge aug-
mentation using the membrane technigue were
published in 1990 by Becker & Becker and by Ny-
man et al. At the same time Buser et al. (1990)

2

3%). This study demonstrated that a micro titanium mesh in combination
with autegenous bone grafis is effective for treatment of peri-implant

E-mail: tvaim swissonkne-ch

Acchpsed lor publcation 24 Auguel 1098

reported the successful regeneration and ealarge-
ment of jaw bone using GBR prior 1o implant in-
sertion. Since, different treatment procedures have
emerged for localized ridge avgmentation in im-
plant dentistry. Treatment options include the ap-
plication of different surgical technigues and the
use of a great diversity of materials (Table 1)
Many chinical ziudiez have shown that implant
placemeni and ridge augmentation can be per-
formed simultancously. However, this treatment
approach should -:m]y be chosen if the residual
bone allows implant insertion with primary sta-
bility and an optimal implant position from a pros-
thetie point of view. Ot . a staged approach,
i.e. nidge augmentation pm:r o implant place-
ment, is recommended. Choosing the right surgical
approach (ie simultanecus wversus staged ap-
proach) has been simphfied by enhanced radio-
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Nonfixated inlay graft for anterior localized mandibular m
defect -~

Adir Cohen, DMD, MSc,~" Amir Lavi, MO, M52, Michael Alterman, DM, and
Mardy Casap, MD, DMD

Lecadized vertical bome defects within the arterior snandilaiar abveolar ridge frequently pose o origue challenge for furctioradly and
haililation of this srea, Cavses for sigrifican bome loss in this segion may includ isclianibal e, past
W atrophy, trawme, and orthodontic teatmen, I the presence of sach o defec, an ray e chligatny
saliation of dental implants, Sewend sargical procedures, notaldy bone augmentali foquts, inciuding guided buane
regeneralion, anlay bore gratting, aod interpositional graits, have been described. Henweeer, loss ol s single ircisor ar i few inciors

iy render these methods complicated {or surgical manipulation. Inthis acticle, we sie o report te ortcome of 4 cases wilh locd
Lo veertical ossesous deficits tthe anterior mand e, treated by asing a technigue whenetne we utilised the bony ddects margns

trrough a vestilaalar approach o wesdge inlay graits wishowt additionad lixation or Gstr

i1 barthwesre, thus overcoming the sungical

dlifficulties ard achieving a favorable owcome, (Cral Sarg Oral Med Onl Pathol Cral il 20201 30001 - ed)

Localized vertical hone resorption of the anterior man-
ditular alveolar ridge poscs a surgical challenge for reha-
hilitation through the wse of dental Implants. Among the
causes for such a defect is postexiraction atrophy, peri-
adontal discase, infection, trauma, ncoplasia, and carcless
arthadonzic treatment ™ In such cases, ridge augmenta-
tion is obligatory hefore installation of dental implants.
Different surgical peocodures for pidge augmentation have
been desceibed in the litceature and are used exbersively,
with good cutcomes and predictable resulls.” Among these
techiniques are guided bone repencration, onlay bonc
arafis, interpositional bone grafis, and warious combina-
tions of these peocedures.” ” However, the morphalogic
characteristics of the resocbed anterior mandibular alveolar
ridpe rmay render these techniques complicated because of
hoccolingual deficiency and a shom mesindisal span
hetweoen the remaining tecth, making the use of fixation
hardware difficult to perfoom.

The present article describes an approach for aug-
mentation of local defects in the mandibular incisoes
arca to overcome the difficulties mentioned above,

MATERIALS AND METHODS

Patients

This ohservational study includes data obtained from 4
paticnts, who presented with a localized vertical bone
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defect in the anterior mandible ansa, which had 1o be
augmented hefore implant placement (Tahlz [)

Informed consent for the plancd surgical procedure
was obtained from all patients.

The inclusion criteria for participating in the study were
as follows: (1) indication for implant-supported rehabilita-
tion of 1 10 3 missing incisors in the mandibular cegion
and (2} peescnce of vertical alveolar bane resarption.

The cxclusion criteria for participation in the study
were {17 medical contraindication for the Insallation of
denal implants, including unsable diabetes mellis,
prior irradiation reatment to the head and neck region,
treatmient with intravencas hisphosphonates, and Ameri-
can Society of Anesthesiologists (ASA) score higher
than 3; amd {2) lack of consent to participate in the stady.

All patients were clinically evaluated hefoee the sargical
procedure by performing thorough intracral examinsation
and radiographic inspection, which included periapical
plain radiography and cone beam compuicd tomography
(CBCT) of the anterior mandibular alvealar ridge.

Treatment and surgical technigue

All patients were treated under local anesthesia. A single
horizontal vestibular incision was made in the lining aral
mscosa, T mm bellow the mucogingival line, undemeath
the resoched alveolar ridee (Fipure 1A). Wo cresal o
vertical releass incisions were made. Meticulous subper-
josteal undermining dissection was performed coronally
o expose the marging of the bony defect at the alvenlar
crest and apically for the exposure of the mandibular

Statement of Clinical Relevance

This article describes an efficient technique osscous
augmentation of narrow bone defects within the
anterior mandible. This modality is designed to
overcome a clinical surgical challenge of hone grafi-
ing in this region.
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1 INTRODUCTION

Traumatic densal infurkes (TON) ane wery froquent in the sochety
ardl comgrise B of patlents presensing with injures to the oral
g nn."alrhnugr' she oral reglon comprises a5 small an area as 1% of

Abstract

Traumatic dental injuries {TDMs) account for a considerable proportion of bodily inju-
ries. Mevertheless, global TDH freguency is unknown, probably because TDI diagnosis
Is not standardized. This study estimated warld TDI frequency. A literature search
[pubblication years 199&6-2014) was aimed at covering as many countries, commu ni-
ties, ethnic groups as possible, thus achieving high generalizability. In particular, non-
specific keywords, ne language restrictions, and large databanks were used.
Observational studies reporting proportions of individuals with at least one TDH
[prevalence} and who developed TDI lincidence rate) were considered. Frevalence
rates to permanent dentition, primary dentition and in 12-year-olds, incidence rate to
any tooth for any age, male-te-female prevalence ratio (PR} in 12-year-clds, with $5%
confidence intervals ($5 Cls), were extracted/calculated. Study quality, Z-score distri-
bution, funmel plot symmetry analysis, between-study heterogeneity, sensitivity, and
subgroup analyses were performed. Selected primary studies were 102 (permanent
dentition; 268 755 individuals; median age, 13.8 years), 44 (primary dentition; 5% 434
individuals; median age, 3.4 years), 42 [12-year-clds; 33 82% individualsl, 11 ({inci-
dence rate; 233 480 person-years; median age, 7.8 years), and 31 (PR; 16 003 males,
14 004 females). World TDI frequency resulted as follows: permanent dentition
prevalence 15.2% (95 Cl, 13.0%-17.4%); primary dentiticn prevalence 22.7% (95 CI,
17.3%-28. 7%k 12-year-obds prevalence 18.1% (95 CI, 15.3%-21.0%); incidence rate,
2.82 (95 CI, 2.28%-3.42%) per 100 person-years; PR, 1.43 (85 Cl, 1.34%-1.52%]).
Differences between WHO Regions were found. This study shows that more than
one billion fiving people hawve had TDL TDI is a neglected cendition which could rank
fifth if it was included in the list of the world’s most frequent acute/chronic diseases
and injuries.

KEYWORDS
epidemiology, global burden of disease, meta-arabysis, travmatic dental injury
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M.). Kassebaum'?, A.G.C. Smith’, E. Bernabé’, T.D. Flemingl, A.E. Reynuldsl,
T. Yos*, C.J.L. Hurra}rl. W. Marcenes’, and GBD 2015 Oral Health Collaborators’

Abstrace

The Global Burden of Disease 2013 study aims to use all available data of sufficient quality to generate relizble and +alid prevalence,
ircidence, and disability-adjusted |fe year [DALY) estimares of oral corditions for the periad of 1990 to 2005, Since death as a direct
result of aral diseases is rare, DALY estmates were based an years lived with disabilivy, which are estimated only an thase persors
with unmet reed for dental care. WWe used cur dam to assess progress toward the Federation Dental Internatioral. ¥varld Health
Crrganization, and Intemational Assccadan for Dental Research’s oral health goals of reducing the level of oral diseases ard minimizing
their impact by 2020, Cral health kas nat impraved in the last 23 y, 2nd oral corditiors remained a major public health challenge all
over the warld in 2015, Due to demographic changes, including population groweh and aging. the cumulative burden of aral corditions
dramatically ircreased bevaeen 1990 ard 2015, The number of peaple with untreated oral conditions rose fram 1.5 Gillian in 1990 ta
1.5 billion in 2015, with 2 64% increase in DALYs due to oral corditiors throughout the world. Ceary, aral diseases are highly presalent
in the gobe, posing 2 very serious public kealth challenge to palicy makers. Greawer efforts and potentialy different approaches are
reeeded if the oral health goal of reducing the level of oral diseases and mirimizing their impact is to be achieved by 3020 Despite some
challenges with current measurement methadologies for oral diseases. measurable specific oral health geals shoud be develaped to
advance glabal public health.

Heywords: caries. periadortal diseases, tooth loss. denal puslic health, epidemiclogy, global health

changes bt cramination criteeia from partial- 100 full-mowk
assessmenl Alao, although the lifetime prevalence of dental
carics cxpericnce in clildren, as measured by the DME index,
ity ltave declined in the lase 40y in margy bigh-ivoeonse countrics
(Marthaler 2004 Bemabe and Sheilam 20042), information is

Introduction

Governments and nengovernmental agencies have made grear
elforts w improve oral leealth in receat decades. Subseguent
Wrld Health Oeganization (WHD) findings sogest that pres-
alenee of carics expericnee hasg declined i many locations in
the world. The largest decline—a 90% reduction in the pwmlbser
of decayed, missing, and filled (DMF) weth For L2-y-pldi—
occurred in early 19708 10 mid-19%3 o the United Srares and
Wistem and Nordic Ewropean bigh-ircome countrics, The
decline was less obvious in low-ineome countrics (Lagerwei)
and van Lovenon 2015). Trends in periodental bealth and 1ooh
lass ace less well documented than rends it demtal caries.
Available evidenes suggests that the prevalence of periodonal
discase (Dye ot al. 2007, Bergatriim 2004) and woth loss
(Sanders et al. Z004: Slade et al. 2014, Beenabe and Sheiham
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Incidence and causes of dental trauma in
children living in the county of Varmland,

Sweden
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Abstract — Afeic The aims of this stady were 1o determine the incidence of
injurics 1o permanent incisors in 2011-2013 in children aged 8-10 yoars ov-
ing in the county of Varmland, Sweden, and 1o compare it with the Inci-
dence rates in 19891990 in the county of Vistmanland, as well as to
determine the cause of dental trawma in relation to time and place.
Medhod The study analysed the patient records from dental visivs (2001-
2013} of trawma to the permanent incisers in children aged B-10 years.
The incidence rates were the incidence per 1000 children ar risk. Standard-
ized incidence rates were caleulated for the comparison bevween different
years. Information abour menth, lecation where the trauma occurred as
well as cause of trauma was recorded.  Reselts A total of 22% of 21 721

children aged 5-10 years had experienced at least one trauma. The inc-
dence rate in Varmland inercased from 189 in 2001 10 21.3 in 2012 e 28.5
in 20013, The standardized incidence rate in Virmland in 2001 and 2012

®ey words: denlal raumr: raama reiderce;
facial lraumx playground salety, schoo
salety; soarts accident
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was not significantly different than in Vastmanland in 19891590

(P = 005, but the standardized rates in 2013 were significantly higher than
in 19R9A0 (P = 0001}, Dental trawma cocurred maost often outdoors, fel-
lowed by sports erenassports fields, and more often at school than at
home. Falling and slipping was the mest common cause of trawma, Tol-
lowed by accidents during lelswre activities, playing and sports.  Cenelu-
sion: The incidence rate for dental trauma has not decreased in the past

20 years, and there is an indication that parents and teachers should be
mere aware of the risks of dental travma at leisure times and at school as
well as during sports and exercise.

Dental trauma doring childhood and adolescence can
have an effect on cral health throwghout life. The
prevalencs of dental trawma was reported to be similar
i children from all socio-cconemic  status (14
Trauwma to the fecial area mav ercate mild damage to
teeth such as concussion or subluxation, or more severe
damiage such as wooth fractures, reot fractures, lateral
luxaticns, intrusions, extrusions or avulsions. The ini-
tial impact on pulp may be reversible or may creame &
latent effect on the vitality of pulp somse years after the
tncident [T).

Trawmatic dentzl injuries in hoth primary and per-
manent dentitons moatly invelve maxillary incisors (8},
The incidence aof injury is higher bevween the apes of
1-3 wears for primeary dentitions and -9 yvears Tor per-
manent dentitions, and the tncldence is higher in hoys
far both dentitions. Children with dental malocclusion
anterior open bite are reported o have a sipnificantly
tnereased risk for dental damage after a trauma 1o the
factal arcas comparcd to other childeen (%131, Dhis-
cases such as epilepsy, cerehral palsy and attention defi-
cit hyperactive disorder have also beon shown o
tncrease the tneidence rate (14-16).

The prevalence of dental traumearic Injuries across
the woerld has been reported to be approximarcly 13-
0% in primary weeth in children aged 1-5 years old
and between 1a-40% In permancnt tecth in childsen
aged 612 wears old (#). In Sweden, the incidence per
| year among children aged 0-19 years Eving in the
county of Wastmanland was reported e be 1322 Injury
cpisodes per 100 children between Oerober 1989 and
Sepresber 1950 {17,

A review eports oral injury to account for approgi-
mately 3% of all injurics with %2% of these invelving
damage to the teeth (18) Treeement was considered to
be time-consuming, while costs for the injured tecth
were reported 1o be moderate. A trawma to a perma-
nent tooth was reported to require more than one den-
tal visit (19}, A Swedish study that cellected dara from
the fnsurance company Folksam and from telephone
imerviews with the patients or parcnts on dental inju-
ries in children aped O-1% vears during a 2-year period
in 1993 eatimated the total dircet and indirect cost of a
denal trawma to be SEK 1748 (EUR 188) for trawma
to primary tecth and SEK 4589 (EUR 492} for perma-
nent teeth (200 These Agures might be underestimated

£ 2013 John Wiley & Sons AJS. Published by John ‘Wiley & Sons Lad
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Epidemiology of traumatic dental injuries
to primary and permanent teeth in a Danish
population sample

I 0. ANDREASEN AMND I I. RAVN

Dendal Department, Universiey Mospiral, Depariment of Pedodoniics, Reyal Deanal
College, Copeahagen, and Manicipal Prescheol and School Dewal Service, Coperhagen,
Drenmark

ARSTRACT ~ The epldemiolegy of traumatke dental Injuries fo primary
and permanent leeth was sludied in a Danish population sample
consisting of 487 children, 3 % of the children had sastained injuriss
to primary teeth, whereas X2 % had injured permanent teeth. 46 % of
the children hod a hisory of traumnatic injurles 1o primacy andloe
permanent jecth. Boys showed more frequent injuries (o permanent
teetly compared 1o girls, wherneas in (he primacy dentition only a aligh
sex. difference was Tound, Individuals showing traumntic injuries io
primary teeth dicl mot exhibit a significantly higher frequency of in-
juries in ike permanent dentition compared to p growp wiltk no history
af traumatie injaries Lo primary ieslth, The annwal ipcidence af
traumatic injuries was determined for the examined population.
Amaong boys, peak incilencet oocurred in the Tollowing ape-groups:
2-4 years, nnd $=10 years, In girla oaly one peak incidence was fousd,
in the age-group 2-3 years,

(Received for pwbiication 25 Seprember, scorpied 6 November I1072)

An appareni eontradiction is found in the
literature concerning the frequency of trau-
matic injuries to primary teeth. Thus Ger-
din (1969b) found in & Swedish population
that 12 out of 718 children (1.7 %) had
sustained injurics to primary teeth. Im &an-
other Swedish population a frequency of
12,5 85 was recorded (Lind, Wallin, Eger-
mark-Eriksson & Bernhold 15700, and
Schiltzmannsky (1963) recorded a frequen-
ey of 189 9 in a Qerman population.
Another yet unsolved problem is whether

a relation exizsis between tranmatle injuaries
in the primary and permanent dentition,
i.e. whether certain individoals are in fact
accident prone throwghow childhood and
adolescence.

Wery little Information exists in the
literature concerning the incidence of traus
matic injuries in the primary dentition.
Only o single study has deali with this pro-
blem (Schitzmannsky 1963), and no dain
exist on the incidence of tranmatie injuries
in children below 4 years of age.
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Epidemiology of traumatic dental injuries —
a 12 year review of the literature
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Abstract - Hackground Aim: A traumatic dental injury {TDI) is a public dental
health problem because of its frequency, cccwrrence at a young ape, costs and
that trezimicnt may continwe for the pest of the patient's life. The aim of this
paper s o present al2-vear, international review of the prevalence and incidence
of TDMs including some background factors and a quick, easy method in
repistering TS 1o pecelve a primary understanding of the extent and severity of
dental travma. Marerssd and medhodt The databases of Medline, Cochrane,
S8CI, SCI and CINAHL from 1995 te the present were wsed. Sesadis The resulis
indicate a high prevalence of TDIs in primary and permancnt teeth and that
TDs exists throughout the world. The prevalence show that one third of all
preschoc] children have suffered a TDI tnvolving the prirmary dentition, one
fourth of all schoal childeen and almost oae third of adults have suffered 2
rrauma to the permanent dentiton, hut varations exist both between and within
couitries. Activities of & person and the environmient are probably more
determining factors of TDIs than gender and age. A risk profile why some
patients sustain muoliiple dental trauma episodes (MDTE] is necessary o
present. All dental clinics should have a prospective ongoing repistration of
TDIs The NUC method iW = ne TDL U = wncomplicated TDI, © = com-
plicated TDI) presents if there has been any TDI and the severity of that rrawma.
Ceviclwsion: The trend of TIPS soems to be stable on a high level with variations

Corespordencs fa: Ul Glendaor DEE, 2n0.
Mod DOr (Urkdping Uriversig), Jrdson of
Zooul Medcne oro Pusiz Heallk Sconco,
Deparimert of Meciore ard Soc ey,
Lrscpirg Urivamity. SE-541 &3 Linkaping,
Swooen
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Aooepled 08 Febuary, 2008 severity of TS,

[5 a traurmatic dental injury [TDI) a public dental health
prablem todav? The answer is an overwhelming “ves’ and
the reasons are fourfeld. First, trawma e the eral region
oceurs froquently and makes up 5% of all injuries for
which people seck treatment tn all dental elinies and
hospitals in & countyi |} Second, TS tend to oceur at a
young age during which growth and development take
place (20, In preschoel children, for examiple, the figure is
as high as 18% of all injuries (1). Third, treating a TD]
can often be complicated and expensive (30, Mrequently
involving participation of spectalists i several disci-
plines. Fourth, in contrast to many other traumatic
injurics treated on an outpatient basis, a T is mostly
irreversible and thus trezement will likely continoe for
the rest of the patient’s e (2, 3

Other questions about TDTs are of interest. Will TDIs
in the Tuture leok the same as they do today® Wi it sl
be 10 to | 2-vear-old boys that are the meast Ekely vietims
af dental trauma (47 Or, will &t be an increase among
pirls because of their increasing interest in sports? O, are
we going o see elderly people who still have their own
teeth, with an increased risk of a TD because of falling
(5T Another new category could be individuzls wha have
loar an anterior teoth hecause of & TOT and, as an

B 300E The Avtbar, Joursal comgulaticn & 008 Blackwel Munksaan

largely reflecting local differences. Because of the complexity of TDIs, every
dental clinic should have a praspective ongoing registration of number and

clepant solutton, hawve received an implant. What hap-
pens to the implant and the bone when they cncownter
anather TDI? Recent case reports have focused on this
type of problem {6-8).

Evidence supgests that there is also an Dmpact of
treatment of dental trauma on the quality of Efe [QaL)
af the individuzal. Recent studics of adolesosnts have
indicared that treatment of permanent tncisers with
cnamel-dentin fractures docs not eliminare the Impact
af rauma on daily life (%, 10). On averape, children
with an untreated T were 20 times more Ekely 1o
report an impact on Qol becavwse of the injury when
compared with children without any TDI (9% More
adalescents with a history of treatment of an enarecl-
dentin fracture suffered from reduced QoL than ade-
lescents with ne history of dental rauma. Untl now,
anly a few studics have presented findings on this
subject mater {10

The aim of this 12-year review is to present a broad
international review of the prevalence and Dncidence of
TDils including back ground variables. A guick. casy
method of registering TDIs to receive & primary under-
standing of the cxtent and sericusness of dental trauma
in every dental clinic will 2lso be presented.

{ 603
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Self-reported dental and oral injuries in a
population of adults aged 18-50 years
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Locker 1. Sclf-reported dental and oral injuries in & population af
adults aged [H-30 years,

Abstract — Few population-based studics of traumatic dental injury
in aduls have been underaken. The objective of this study was to
assess the prevalence and severiey of injuries o the mouth and
teeth among adults aped 18-50 years ving in the Canadian
provinee of Ontario. A telephone survey was undertaken based on
random digit dialling and 2001 adults in the targer age range were
interviewsd. Cherall, 15.3% reported 2 history of injury o te
mouth and weeth, OF these, ane-third reported two or more
episodes of injury. Males were more likely than females to report
injury and o have expericnced more than one injury. There was
no association with age but a U-shaped relationship with
education. When asked about the nature of the worst injury
experienced, B3% with a history of mauma reported damage
the teeth and of these, 38.3% reported one or maore teeth were
chipped and 26.0% broke one or moere teeth. One quarter (23.4%)
reported avulsion: and 6.5% reported luxanons. Other tvpes of
injury were reported by 3.5%. Two-thinds of the injurics reported
accurred before the age of L8 vears and one-thivd after this age.
COne-fifth of those with wath injuries had not been weated by a
health professional. This was not associated with the naore of
the damage thar cocurred; rather subjects from the lower
educational groups were less likely than those from higher
educational groups w0 have received meamment. There was a
significant associaton between njurics to the mouth and teeth and
injuries in other body locations. One-third of those reporting
two or mare cpisodes of the later reparted having experienced
injunies o the mouth and teeth. The results of this self-report
study indicate that dental trauma constitutes a significant health
isaue among adults and that a minority may be mjury prone.

Key worcs: Truratc dantas itjury; adults; preval
ence; epideriniogica survey

Dr Qawic Lockar, Sommundy Deslal Health Sandces
Pesaarch Lnit, Facully of Qemtafry, Unsesity o
Toramtz, 124 Edward Stieet, Toronlo, 0N, Ca-ada

. - WL G
Health prometion programmes to reduce the incidence of Tei: 416 07 507
injury among lower socioeconomic groups are necded since these Fue 16 479 4356

e-maic david. lockerffotonntaca
Jreptet 4 Do, HHE

have high rates of injury and the lowest rate of receipt of
treatment.

Cver the last three decades there has besnoa
substannal improvement in the oral health of most
child populations, as evidenced by declines in the
prevalence and severity of dental decay. While
carics remains an impoertant public health tssue and
a significant source of disparitics in oral health (1),
this decrease in what was the principal dental
disorder in childhood suggests  thar increasing

Dantal Teasmainlogy 2007; 23: 291-206 & 00T Blackwed] Murksgaard

attention iz being paid to other aral conditions
affecting children (21, One of these 15 traumartic
dentzl injury. These injuries range from minor
fractures of the enamel o more major damage
imvolving the displacement or avulbion of weth.
Such injuries entail significant emotional and soctal
coats o children and their families (30 In addition,
the treamment of such injuncs invelves coonomic
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Post-traumatic use of dental implants to
rehabilitate anterior maxillary teeth

Schwanz-Arad D, Levin L. Post-traumatic use of dental implants
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Abstract = The reatment sequel of post-traumatic teeth for the use
of dental implants in the anterior maxillary region to rehabilitate
anterior maxillary missing teeth was evaluated, Files of 53 healthy
paticnis reporting anterior dental rauma were reviewed, All patients
had an anterior maxillary dental implant because of tooth loss after
trauma. At initial examination, 18 patients (34%) had root canal
treatment and an inflammatory lesion, 15 (28.3%) had a missing
woth on admission, 12 (22.6%) had a prior operation (i.e. root-end
surgery or crown lengthening), 4 (7.5%) presented an ankylotic root,
and 4 (7.5%) had a root remnant nod suitable for rehabilitation, with
no inflammatory periapical lesion. Treatment sequences and
complications were recorded. Augmentation procedure (i.e. onlay
bone graft or guided bone regeneration) was performed in 43
patients (B1.1%), and 2 patients (3.8%) had orthodontic extrusion
prior to tooth extraction and implantation. Implants were placed
immediately in 25 patients (47.2%) and 4 (7.5%) had immediaze
loading at the time of implantation. Complications and postaper-
ative incidents (fistula, inflammation, swelling hematoma, etc.) were
observed in 24 pagents (45.3%). There was no difference in
complication and postoperative incident rates with regards to the
implantation technique. Complications were found at the prosthetic
phase in seven patients (13.2%; six fistula and one implant Bilure).
When patients were divided into two groups, with and without an
inflammatory lesion, a significantly lower complication and post-
operative incident rate were found in the non-inflammatory group
(= 0.057). This study reaffirmed the necessity for scrupulous
diagnosis of teeth and alveolar bone after a rraumatic injury.
Treatment is multidiseiplinary, requiring surgical, erthadontic,
endodontic, operative, and prosthetic compliance. A specially
designed treatment plan for each patient is necessary. General rules

Anterior maxillary implantation s a challenging
treatment for both the surgeon and prosthodontise

Devorah Schwartz-Arad’, Liran Levin®
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ed (6), leading to a more complicated treatment at
the time of tooth loss.

because of the high esthetic demands in this area. As
this area is the most raumatized and exposed 1
habits (1-5), prompt and appropriate management
is necessary o significantly improve the prognosis
for many of the dentoalveslar injuries, especially in
the young patient. Unfortunately, much of this
IFAUES FEfmains unireated, mistreated, or overtreat-

The Facial cortical plate over the roots of the
maxillary teeth is very thin and porous, In young
patients, treatment options of traumarized untreat-
able teeth should consider preserving the ridge
dimension and facial cortical plate, Periapical
infections, as well as prolonged and stubborn
surgical trearments (repeated root-end surgeries),
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Fernando Verdugo, DMD, PhHD! | Agurne Uribarrd, DMD, PRD? |
Antonio D'Addona, DDS?

*Peparimert of Periodortics, Vi Fosgita),

Gremie: Les Sngekes bedthcane Spebem,
Lo, s,

‘Deparment of Sral Medidne Schoo of
Fedic e ard Doonbclogy, Lniversts of
Barsspre Conrtoy, Leina, Spaie

tinecker af Dedorkba oy clisie, Calkel
Unrawrsity Sacra Cuane, Rae, Ik

Ceeremnndence

Fernando Verdups, 2028 NMarh Lake
Aange, Stadue, CA S1001 LSS
Ermui; fverchopalfggpmral cam

1 INTRODUCTION

Sutficient cuantity and guaity of bone is essertial for sucoessiul mplert
rehahiitation Beoent kaman stugies bave cusuated the longserm pre
cigtable auseemes and the miluence of the perkesontal blotype on she
vidume mantenanoes of astogenous blods grafis wsboul the use of

Abstract
Bachground: Muoosal recession {ME] ard bone loss can compromiss anberior mplant esthetics.

Purpose: To evaluste tissoe stabilty and dinical outcomes of anterior implants sugmentesd with
autogenows block transplants long-term.

Maberials and Methods: This prospective cross-sectional cimical study analyzed facial fissue
recession of anterior implants augmented with autogenous bone blocks and compared them to
adjacent teeth in forty patients 52 manths post-augmentation. Clinical paramebers, MR and
implart fransparency, were assesed at delivery and follow-up. The hypothesis is that the facal
mucosa of augmented implant sibes is mane resistant to trauma than the gngival margins of adja-
cent beeth.

Results Teeth were seven times more likely to present a facial recession than adjacent augmenbed
implants at 52-month follow-up [RE: 7; P < 000 #5%CE 2.7-16.0). Augmented implant sites wens
six times more likely to present “no-tissue-recession” than adjacent testh (RR: &3 P 001;
PSROE 24-157). Mean tooth fadal tissue recession was significantly higher than adpoent
implants, 1.18 = 1.05 mm (ange: 0-3.5 mm) vi 006 = 0.2 mm (953%C: 08-1.5; P« 0001). Thick
biotype teeth were 2 times more resistant Eo recession tham thin biotvpe feeth (RR- 203; F= 03;
25%CE 1. 2-3.51 Implant success rates were 1005 Lack of transparency and MR at facial implant
sites lasted an average of 52 menths and up to 144 without signs of inflammation or pocket for-
mation regandkess of the individual’s biotype. Facial bone thicknesses of 2.2 mm s=em optimal for
timsa e stability.

Conclusions Autogenaus bone blads sugmentation with staged implant placement seems ba be a
predictable. short-healing. reconstructive protocal in the esthetic rone maintaining stable peri-
implant tissues long-term. Imphnt augmented sites seem more resstant to develop a recession
than adacent teeth,

KEYWORDS
bone graft, bone regeneration, bone transplant, endosseous implants, gingival recession, periadan-
tal attachment loss, ridge augmentation

ather memorares s the perlosteum,”™ Camputerized tamographc
et dernorsbrabed shat sutogerious osweous ansglarts pradic-
ably maircain stabile bore volume around mplants after an average of
43 marths and up to 5% yoars, Howeeer, the oocurmenoe of *agdal mucs
a8 regesshen (ME) &7 augmentod anterlar sites, after a porled of fungsiee,

warrants further Trvestipation. There are dgnifcant 3 ferences in bone

4rd | 22017 Wiey Foriodicak,
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Abstract

Background: Total stability of dental implant can be obtained from resonance fre-
quency analysis [(RFA) device, but without primary and secondary stability values.
Purpose: To formulate mathematical equations fior dental implant stability patterns
during the osseointegration period.

Materials and Methods: An online systematically seanch of the literature between
January 1994 and December 2017 was performed for all prospective clinical trials
that measured implant stability using RFA device during the ossecintegration period.
Initial mathematical function with adjustable parameters were created. Then curve-
fitting was performed using a computerized program to formulate mathematical
equaticns stability patterns.

Results: Mine publcations |24 study groups) were induded in the mathematical analysis.
Curve fitting with low sum of squared errors could be applied in all studies, except one.
The stability has been divided inbo high, medium, and low stability. The curve fitting
showved stability dip areas and intersection point which predict the retuming of the sta-
bility to reach the primary stability IS s
EEEEEREEEENEhe high and medium stability group showed the stability pattern fol-
lowing the assumed primary stability pattern according to the mathematic equations.
Concleslons: The model of primary and secondary stability could be predicted from
the proposed equations.

KEYWORDS
dental implant stability. mathematical ecuation, resarance frequency analysis
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Abstract: The objectives of this study were o evaluzte ossecincegration of
dencal implant in the jaw bone in the young and elderly populacion 2nd comparing
the results oo assess indicatcrs and risk factors as age for che success or failure
of dental implants. A recrospeccive study of 107 implants (Impladent, LASAR,
Crach Republic) was prepared. The patients at implants surgery were divided in
three groups. The patients were followed-up for a 7-year period. Ve evaluated
ossegintegration from long term point of view as a change of marginal bone
lewels close to dental implant. Marginal bone levels were recorded and analysed
with regard oo differenc patient- and implant-relaced faccors. &n influence of
chronological age on change of marginal bone levels during f-year retrospective
study vas evaluated. The study examined 47 patient charts and 107 implants from
the 3econd Faculty of Medicine, Charles Universicy and Universicy Hespital Morool.
We proved thar young healthy patients with long bridges or Branemarks have the
same progressien of marginal bene levels changes. The chronological age hasn't
therefcre direct influence on the cssecintegration from long term point of view.
But we found thar the lengeh of dental suprastricure-proschetic Constructicn
negatively influences marginal bone changes, though these results weren't

This study wos subported by project Q0064203 (FN MOTOL).
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Influence of Different Surface Characteristics on Peri-implant

Tissue Behavior: A Six-Year Prospective Report

Maria Menini. DDS. PhD*/Elena Dellepiane, DDS, PhD™David Chwvartszaid, DDS, MSc®/

et long-term predictability of ossecintegrated im-

plants and maintenance of bong lewels over time
have been widely documented'* However, coronal
bone loss and implant failure are also occassonally
encountered. The reasons for these negative treat-
ment evenls in some patients are not completely un-
derstood. Trggenng lactors for pen-implant bone loss
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Purposs: The aim of this study was 10 evaluate the behavor of hard and soft tissue
around implants wih dffesent surface reatmants. Maderisls ano Wethods: Eight
patients were identfied for thes study, Each patient received al least 2 imgplanis

{1 conteol, 1 lest) into an edentulous quadrart, for a total of 10 pairs of implarts, Twe
types of implants were used: hybrid implants (contnol) with a dual acid-giched surface
In er apical portion and a machned coromal part, and test implants with an acid-
eiched surface throughout their entire length. Standardized pedapical radiographs
WEFE lakan &1 Dasalne, J months, 6 months, and 1 year post implan placemeant and
then annually until the &-year follow-up. Bleeding on probing (BOP) and Plague Indax
(P1) were recoedied annually. Probing gepth (PO was reconrded at the &-year follow-up
Results: Moderate crestal bone remodeling was cbsarved during the 1-yese post-
impdant placemant evaluation (F= 001), and st implants revealed smaller mangnal
bone resorplion (P = 0301 No significant changes in bone hevel werng chserved
betwesn the 1-year and the 8-year loliow-up apportments, and a significantly smaer
bone resorption was found at test implarts. Mo stalsticaly sigrficant diflerences in
bone resorphion wene found between maxilla and manditée. No statisscally signifcant
differences wene detected betwean test and control implants fer BOP. PI, o PD
Conclusions: The preliminary resulls suggest thal implant surface characleristics might
afect the bone remadeling phase subsaguent io the suigical rauma. However, once
‘osseoniegraton was established, mpiant surfaces did not aflect bone mairtenance
owet timae. Implant surfaces did not afect solt tissue behavior. The resulls of this

pot study need 1o be confirmed in a shudy with a langor semple size and over a
longar tme frame. It J Progihadont 2015.28.380-395. dok: 1011607 8p, 4066

and implant failure are generally gathered wnder two
miain categories: biological factors (eg, presence of an
aggressive bacterial strain) and blomechanical factors
(eg. exoessive mechanical stress)®™" However, multi-
factonal aspects (eg, surgical technique, prosthodontic
charactaristics, host characteriatica) potentially affect
bone heaking and bone maintenance over time.

It s known that the surface topography may influ-
ence onentation and proliferation of fibroblasts and
osteoblasts on ttanium suwlaces!? Human and
animal histomorphometric evaluations have shown
gresler bone-to-implant contact st acikd-etched im-
plants compared with machined surface implnts '
In & consensus report published in 2009, it was con-
cluded thit "moderately rough and rough surfaces
provided enhanced bone Integration companed with
smooth arnd minimally rough surlaces,”"

Some studies have focused on the characteristics of
Implant surfaces and their potantial roles in promating
cell adhesion and plague sccumulation as well as the
subsequent pathology of the peri-mglant tissues,™ In
particulor, rough surfaces accumulate up to 25 times

Volume 38, Number &, 2015 ang
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Chbjectives. This paper aims o neview the evidence on the potential neles of medziaale and aonmediable sisk fectors associaled
with peciodontal disease. Date. Original articles that seported on the isk factors bor pesicdortal disease were induded. Sources,
MEDLINE (1980 te [an 20014}, PubMed (usirg medical subject headings), amd Google Scholar were searched wsing the I'ulluwing_
Lerms in different combirations: “peciodontal disease) "perioduatitis)’ “risk factars)” and “zausal® This was supplemented by hand-
searching in peer-reviewed fournals and eross-referenced with the arttdes socessed. Comolusions, It i impostant o wnderstand the
elivlugical factors ard Lhe pathogenesis of perioduatal disease to necogrize and appreciate the associated risk factoss, As periodoatal
thisease is multifactorial, elfective disease management requines 2 dear understanding of all the asseciated risk factors.

1. Introduction

Perlodontitls s one of the most ubiguitous diseases and
Is characterlzed by the destruction of connective tissue
and dental bone support following an inflamnsatory host
response secondary to Infection by perlodontal bacteria [1,
21, Severe periodontitis, which may result in tooth loss, is
found in 5-20% of most adolt pepulations worldwide [3-5].
Children and adolescents can have any of the several forms of
periodontitis such as aggressive penodontitis, chronic peri-
odontits, and perlodontitis @5 & manifestation of systemlc
discases 6-8].

[t is now generally agreed that almost all forms of peri-
odontzl disease occur as @ result of mixed microblal Infec-

coeulst [9-11]. Evidence ls reviewed on the potential rales
of modifiable and nonmodifiable risk factors associated with
periodontal disease. An understanding of risk factors is
essential for clinical practice.

L1 Search: Strategy. MEDLINE (1880 to Jan 2004), PubMed
(wsing medical subect headings), and Google Schaolar were
seaeched using the followlng tesins tn different comblna-
tlons: “perlodontal disease” “perlodontitls” “risk factors”
and “causal” This was supplemented by hand-searching in
peer-reviewed journals and ceoss- referenced with the articles
acoessed.

2. Risk Factors of Periodontal Disease
2.1 Modifiable Risk Factors

2010 Microgrganises and Perladontal Disesse. The oral bac-
teelal microblome ncludes over 700 different phylotypes,
with approximately 400 species found in subgingival plague
[12,13]. The submngival micredlon o perlodontits can har-
bor hundreds of bacterial specles but only a small number has
been associated with the progression of disease and consid-
ered etiolemcally Important. Subgingival plaque feam deep-
ened perlodontal pockets Is dominated by gram-negative
anaecobic rods and spirochetes [14, 15]. Strong evidence has
Lrplicated Porphyrosonas giagivaliz (18] and Aggregaribiac-
ter gotinosycetemcoritens 17, 18] to the pathogenesis of
adult periodontits. In addition, Bactercides forspifius [19],
Prevatella intermedin [18)], Peplostrepracaccus sifores | 20], and
Fusabwzcrerium nucieatus [21] have been strongly linked with
the progression of adult perlodontitis.

2.L2E Tobacco Smakiag. There 1s accamulating evidence for 2
highee level of peciodontal disease among srokees (22, 23]
Tobacco smaoking exerts a substantial destructive effiect an
the periodontal tisswes and Inceeases the rate of periodontal
disease progression [24]. Risk factors including tobacco
sroking modify the host response to the challenge of bacteria
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Implants in adolescents

Rohit A. Shah, Dipika K. Mitra, Silvia V. Rodrigues, Pragalbha N, Pathare,

Rajash 5. Podar, Harshad M. Vijayakar

Ahstract:

Imnplants have gamed rerandous popakarisy as & eatrent rncdality for realacamar: ol missing eelk in aculs,
Tram 15 axlansive mssanch prasant on she wsa ol iImplants in adults, battrang 15 & daath of data aealabk an
Wk sarne 1 adalescarts. The treatmenl planmnng and execulion of implan) placerment in adolescerts & =il in ils
irfarey. This review artick 15 an attempt b brrg lagetrar availania ety e

Ky wards:

Aelplessarts, ancdonlia, growth celeminants, mplanks

INTRODUCTION

Lcn'ﬁ\-h-_-rl:n s of ural implants in Fldl"i.d“}'
edentulous cases has been the basis for
other clinicians 0 broaden the wse of implands
o younger patients in wihnm feeth are missing
due to agenesis and for trauma. Anodontia
eather priznary o acquared occasionally ereates
the opportunity for the ose of dental implands.

Removable prosthesis has always been a choios
i ehildren with partially edentulous mouths,
Mot only are they unaccepied by younger
patients, I]:u'_-}' iy e by ivereased caries ride,
irwereased resadual alveclar resorption and other
periodontal complications. Since removable
derbuares arud acid eteh bridges are unoormfortabde
and cumbersome, younyg patients and their
parents often insist b reduce the waiting ime
ard insert implants as soon as possible

Furthermore, the risk of angoing alvealar bone
resurption after tooth extraction encourages
the clindcian bo go ahead with the oral inplands
trimediabely. o Hve abserios of rraxillary teeth, B
alveelar ridges will not develop and the maxsilla
will rermain wnderdeveloped both sagittally and
vertical |}'. Irvcomtrast, the mandiblular groswth is
not dependent an the presence of eeth, Therefore,
i the presence of hypodeatia or anedontia, the
relatiorship bebween fwo jaws will terd to be
disproportionate with class 11 development
as growth continues throughoot the normal
growth pericd. Furthermore, physwlogical
arad prychological factors inerease the pressure
to stark ear|:.-' treatoent. Moreover pediatric
tmplants have also proven bo stimulate alveolar
bone develogpment.

According to World Health Organization -
adolescents are voung people betweees the age
of 10 vears and 19 vears””! However, the use

of bnplants in adolescents differs saygnaficandly
froom adult implants, Special importance has
b ke griven o e growth of the child, because
a variety of chamgmes coour in the deobticn and
saws of the adolescent.

The benefits of implant use inadolescents are as
irmportant as the concerns for their prematune
use, but, thiey can be beseficial o the growing
adult if meticulous diagnosis ard treatement plan
are followed.

IMFPLANTS IN GROWING BONE

There has always been a controversy regarding
placermient of inplants inchildren and adolescends
with few researchers and clinicians advocating
thieic wse in this group of patients and a few others
stzictly cordraandivatiog thear usagg.

Cirer o the paorweering studies coreerming growth
patterns of the dental archus and replicating the
implant insertion was carcied out by Bjork!
whienain he implanbed U5 mues 1.5 mem. tantalum
pire in the jaws of growing children as stable
landmarks for longitudinal cephalometric
sudieds, Although most pins were stable, pins
affectid |'.l}- seroveth wene not. Orthudontic tooth
movement also displaced the pans, Mearly all the
pins placed in the reorptive areas such as the
arderior mandibular ramus, were lost and had
o be replaced. In addition, pins placed in areas
of appositional bore growth Hralluuﬂ:.-' Became
embedded.”

Oestorle of @l )" and Beaham ™! i.'l:lnl.].‘lﬂ.rL‘d. denital
implants to ankylosed primary teeth. An
caseointerrated implant would bebave moch like
Aar ..1.|1k_'_>'|.|:|.-u=:;] '|.1rir|1ur_'_>' tooth, with the same lack
of alvealar growth and dental eruption. Thess
authors proposed that implants placed in the
posterior maxilla in chaldren may become bared
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Absiract

Tetroducion Missing permanent tecth s observed with
syndromes or is freguently hereditarily propagated in
farnilics. The treatment of these patients is 8 multi-task of
specialists of oral surgery, orthodontics and prosthodontics.
Disesssion Despite functional and acsthetic considerations,
the main proklem of all wearment is thar it had w be
performed in a growing child. This amicle discusses the
comventional and implant-driven concepts to trear patients
from childhood o adolescence with selective or muliple
missing permancnt tecth.

Keywords Missing permanent teeth - Implanes -
Prosthodontics - Treatment concepts - Growing child

Introduction

Formation of hard toath substance and periodontium results
from a serics of cpithelial and mesenchymal interactions.
Heorwever, this complex process is susceptible o dvsfunc-
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tions [75]. A distinction needs o be drawn berwcen
malformations of the demine, enamecl and cement—which
may result in the mutation of a tooth's phenotvpe—and the
congenital missing permanent teeth that can be further
divided into anodontia, oligodontia and hypodontia [15, 41,
63, &1, 82]. The term anodontia stands for total agomphia-
gis, whepeas oligodontia refers o the missing of more than
six permancnt teeth and hypodontia refers to the missing of
lzss than six permancnt teeth. The aim of this study is
teofold: first, 1o assess the clinical environment in which
dysfunctions such as missing permancnt teeth ocour and in
which such dysfunctions have to be regarded and, seeondly,
to exemplify therapeutic conceges by means of case studies.

Prevalence

The prevalence of congenital missing perrmancnt teeth has
heen investigated in numerous stadies. [n their meta-analysis
of 2004, Polder et al. found a prevalence of pormancat missing
teeth im 1.5% o 3.1%: of patient groups inmvestigared [133].
The most affected teeth were the mandibular sccond
premeolar followed by the wpper lateral incisor and the upper
seeond premaolar. Central ineisors, canines of maolars were
rarely affected. Approximately 48% of patients had onlv one
toath missing, 35.1% suffered the missing of two permanent
teeth and less than 1% of patienis suffered the missing of
mare than six permanent toeth [133] Women were mone
frequently affected than men by a factor of 1.37 [133]. No
statistically significant difference could be found betecen
upper and Lower jaw. Remarkably, these studies [1, 4, 9, 10,
19, 23, 26, 31, 40, 41, 43, 53, 306, 37, 63, 46, 76, 79, 105,
107, LOE, 117, 132, 145 150, 158, 168, 170, 176, 178—the
oldest was conducted in 1938 [41]—show the highest
prevalence in publications dating between 1971 and 1980
[43, 33, 37, 63, a6, Th, 79, 105, 107, 108, 117, 132, 145]
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sukkany The aim of the present study was to evaluate the long-term effect of implants
installed in different dental areas in adolescents. The sample consisted of 18 subjects with
missing teath ([congenital absence or traumal. The patients were of different chronalogical
ages {betwean 13 and 17 years) and of different skeletal maturation. In all subjects, the
gxisting permanent teeth were fully erupted. In 15 patients, 29 single implants [using the
Branemark technique) wera installed to replace premolars, canines, and upper incisors. In
threa patients with extensive aplasia, 18 implants were placed in various regions. The
patients were followed during a 10-year period, the first four years annually and then every
second year. Fhotographs, study casts, per-apical radiographs, lateral cephalograms, and
body haight measuremeants were recorded at each cantrol.

The results show that dental implants are a good treatment option for replacing missing
tegth in adolescents, provided that the subject’s dental and skeletal dewvelopment is
complete. Howevar, different problems are related to the premolar and the incisor regions,
wiich have to be considered in the total treatment planning.

Disadvantages may be related to the upper incisor region, especially for lateral incisors,
due to slight continuous eruption of adjacent testh and craniofacial changes post-
adalescance. Periodontal problems may anss, with marginal bone loss around the
adjacent testh and bone loss buccally to the implants. The shorter the distance between
the implant and the adjacent testh, the larger the reduction of marginal bone level. Before
placerment of the implant sufficient space must be gained in the implant area, and
the adjacent testh uprighted and paralleled, even in the apical area, using non-intrusive
mavemaeants. In the pramalar area, edcass space 15 neadad, not only in the mesio-distal, but
above all in the bucco-lingual direction. Thus, an infraoccluded lower deciduous malar
should be extracted shortly before placement of the implant to avoid reduction of the
bucco-lingual bone valume.

Oral rehabilitation with implant-supported prostnetic constructions seems to be a good
alternative in adolescents with extensive aplasia, provided that craniofacial growth has
ceased or is almost complete.

Introduction

The number of long-term reports on cndosseous
implant treatment in children and adolescents
with missing teeth is limited, Conseguently, it
has bocome increasingly clear that there is a
need for more information as to whether dental
implants in young dentitions should be used at
all, and if 5o, how and when. I has to be realized

that this treatment protocol, creating an intimate
contact betwcen implant and bone, Le ossco-
integration, was designed and evaluated for the
mature skeleton (Branemark eral, [977) Today,
the method is well established in the manape-
ment of totally and partially cdentulous jaws, and
for single tooth replacement in adult paticnts
(Bspositoed @, 1993; Henry ef af., 1996; Lekholm
eral., 1999, Obscrvations in the growing pie have
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Abstract

Dental implants are reliable to replace teeth lost because of traumatic dental injury.
Howewver, dental implants behawve like ankylosed teeth and should not be placed in
growing individuals because of the risk of infraposition. This risk may be reduced by
ensuring armested skebetal growth and ideal incisal support. The timing of implant

T
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af Feead and Qrthapedics, Copemiugen placement may be immediate, early, conventional, or late and is determined by the
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ak extent of the trauma, remaining growth, and conditions of the hard and soft tissues.
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Timing should allow an observation pericd to properly evaluate the prognosis of
concomitantly traumatized neighboring teeth. Orthodontic alignment is often neces-
sary after traumatic dental injury in young individuals to provide symmetric dental
conditions arcund the facial midline, to allow imglant placement in the correct 3-di-
mensional position for the later prosthetic reconstruction, and to ensure sufficient
mesiodistal space that beaves a minimum of 1.5 mm of healthy ahveclar bone between
the future implant and neighboring teeth. Space and stable ccclusion should be main-
tained by bonded retainers and a splint used during the night. A partial prosthesis Is
usually recommended as a temporary replacement. If a fixed provisional prosthesis is
required, it Is crucial that it does not interfere with the remaining growth and incisal
support and allows proper oral hyglene.

KEYWORDE
dental implant, growth, implant infraposition, prowisional tooth replacement, timing, traumatic

dental irjury

1 INTRODUCTION

When previowsly travrmatized teeth are deemed hopeless and

ety implants are considered the treatment of choice for 2ooch

Dental implant therapy consttutes o relable sreatment option
in case af tooth less becouse of traumatic certal inues (TOI
Howeyer, TOI most often occurs ir yourng pnli-_'nl:-:' rowharn con-
timuouws growth of the facial skeltor confraindicaies placement
of cartal implarts because of the rsk of Tnérapostion. Ie add™ton,
concomitant damage te the girgiva and alveslar bore often war-
rants 2 prolonged healirg |.|l|.-ri|.'-*'J.'l Fonally, even though the situa-
tior maw appear dramatc and the progrosis hopeless immediasel
afwer the TOI, thoraugh replartation, fixasian, and suturng may
provide Favorable healing conditions for long-term tooth preserva-
tior and should be consdered as the firs: choce whenever Feasible

P den Saltraumag vice o).

replacement, the ideal timing of implant placement reeds to be ga-
termirac.® This article wil discuss the timing of implant placement
after TO ir adulss, the challerge of treating growing individuals, pra-
requsites For later implant therapy, ard methods to morizor growsh
ard pravide o list of optiors for provsionalization amd resention until
partad mplarts can be predicisbly placed,

2 DISCUSSION

The timng of implant placement after TO ir adults cepends on the

pxtent of thae T and the lecal anatemic cone™ans at the implant

T=n artcle s beimg zuzlshed senzoreemily i= Joweeot off Erdatioalies, Tee ar® ches are ide=teal. Bther cRalizn can be oved mee= cbing the arbeke.
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Abstract

Background: A main drawback of bone block graft surgery is the resorption ocourring
in early stages of healing. To our knowledge, there are mo studies comparing out-
comes of freeze-dried bone allograft [FOBA] blocks with different architecture.
Purpose: The aim of this work was to investigate different factors that can affect
graft resorption and to compare the resorption rates of bwo different types of alloge-
neic blocks, corticocancellous and cancellous.

Materials and Methods: A randomized clinical trial was designed. Twenty-eight
patients referred for onlay bone augmentation prior to implant placement were
included in the study. Precperative computerized tomography [CT) was taken for all
patients. Patients received FDBA blocks of either cancellous or corticocancellous
bone obtained from the iliac crest. After a 4-month follow-up, postoperative CT was
taken. Then, another surgery was performed, with the purpose to place dental
implants. The aforementioned groups were compared for bore resorption and
implant outcome using analysis of covariance (ANCOWA] and repeated AMOWA mea-
sures, respectively. Demographic data, trabecular bone density, and graft sites were
also analyzed.

Results: A total of 3 implants were placed in the augmented bone sites ower
2B patients. A 100% survival rate was achieved during a2 mean follow-up period of
24 months in both groups. Higher bone resorption rate was found with cancellous
bome grafts [29.2% + 2.8) compared with corticocancellous grafts [19.3% +2.3).
Moreover, higher resorption rates in patients with lower bone density (<185 Houns-
field Units) (31.7% £ 3.1} and smokers (26.39% £ 2.3) were observed when compared
with patients with higher bone density [>*1B5 Hounsfield Units] [14.8% £ 2.1) and
monsmokers (22.1% £ 2.3), respectively.
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Evaluation of Long-Term Dental Implant Success and Marginal Bone
Loss in Postmenopausal Women
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Aim: The aim of this stdy was to examine long-term implant success and
marginal bone loss {MEL) of dental implants in postmenopausal women with
osteoporosis’osteopenia. Materials and Methods: Postmencpausal women wheo
underwent dental implant treatment at least 3 years age were divided into two
study groups [Test {osteoporosisosteopenta) Group and Control Group] according
to bone mineral density (BMD} measurements. Besides clinical periodontal and
radiographic examinations, amy implant failures were also recorded. Results: A total
of 52 paticnts with a mean age of 5951 £ 5.66 years (Test Group; 26 patients,
mean age: 60.61; Control Group; 26 patients, mean age: 58.42) were included in
the study. Implant survival rates were $.2% and 100% with a mean follow-ugp
G084 & 2213 and 60.07 + 20.93 months in Test and Conirol Groups, respectively
(7 = 0.05). While peri-implant PI (plague index) and PD (probing depth) were not
different between the groups, BoP (bleeding on probing) was significantly higher
m Test Group (P = 0,026). Although MBL i Test Group was higher than Control
Group (0.82 = (0,63 mm and 044 + 0,33 mm respectivelyl, the difference was not
found statistically significant (# = 0.069). Conclosion: Within the limits of this

Received:

A0-hay-2018; retrospective study, it can be concluded that postmenopausal osteoporosis/osteopenia
Rewision: does not affect MBL and long-term implant success. The findings suggest that
26-Jun-2019; dental implant therapy is a reliable treatment modality in these paticnts to Improve
Accepbed: the quality of life by mncreasing function and aesthetics.

08-Sep-2015,

Publishsd: Kevworns: Dental implant swccess, marginal bone loss, esteaporosis/osfeapenia,
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INTRODUCTION

cntal implant therapy has become a  popular
£Dtr<:atm|mt madality for the rchabilitation of missing
teeth. Although the long-term success of dental implants
has been reported in many studies, several nsk factors
associated  with implant, surgery, and patient-related
components may disturb long-term implant survival !
Sufficient amount and satisfactory quality of bone at the
implant recipient site are ahsolutely crucial for successful
implant osseointegration.

Osteoporosis is a systemic skeletal discase characterized
by deterioration of bone microarchitecture with reduced
bone mass and strength and increased fragilitg It is
the most common bone discase in humans, particularly
in postmenopausal women (PW) due to reduction in

‘Webslie; www nicporine.com

DOI: 10,4108 rcn.njcp_295_13

ovaran e¢strogen production. During  posimenopausal
osteoporosis (PO} a negative balanced bone turnover
causes 8 continuous reduction in bone volume and
quality*! Systemic bone loss is the main cause of
fractures in PW and may also affect jawbone impainng
osseointegration.  Therefore, PO is thought to be a
possible risk factor for bone healing around implants
and the rate of bone-to-implant contact. Litle s
known about the outcomes of PO on the success
of dental implants but it is known that implants
placed in low-density bone tissues are more likely to
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Autogenoes bone s stll considered the “gald siandard” of regenerative ard reconstructive prscedures involving mandibelar de-
fects. Howeves, harvesting of this material can lead e many complications like increasing morhidity, expanding of the surgical time,
aral incomplete healing of the donor sive, Inthe st few years mmany authors Looked Jor the developmert of effective recorstruction
proceduses using osteainductive factors withowt the need for convertional bone grafting, The Brst-in-human stedy invalvicg the
use af Bane Morphongenic Proteins (thEMP) for mandibalar reconstruction. was performed in 2000 by Moghadam, Only few ari-
cles hase been reparted in the lbematune since Lthen, The perpese ol this study was L ssarch and analyze the erature invalving the
e af thBMP for recunstruction of mandibelar defects. Inall the stedies reported, authoes agree that the use of grown Sclors may
represent the Tutere af regererative procedunes with mose ressazch necessasy for confirmatior.,

L. Intreduction ing the use of BMD in ceconstructing critical-size defects of
the mandible.

The purpose of this study is to evaluate the different study
present in the literature concerning the use of growth factors
foar the recanstruction of mandibular defects, comparing the
method and the fnals results, A well-identified guideline is
in fact not still avatlable and. because of thar, significative dif-
ferences could be find analyvsing the literature on that topic.

2. Background

Tissue engineering halds grear promise for revolutionizing
rmany grafting procedures, Continuity defects of the mandi-
hle frequently result from tomaor remaoval or significant trau-
ma, and reoonstruction of these defects can be challenging,.
For defects with extensive hard and soft tissue loss, microvas-
cular free fissue transfer often provides an excellent recon-
structive option. However, significant site moebidity as well
as non ideal bone stock for dental implant eehabilitation may
occur |1].

The development of bone maorphogenic proteing (BhPs)
has offered an alternative to traditional bone grafting, which
has been the gold standard for oral and maxillofacial recon-
struction [2]. Clinical application of BMPs has evalved to
include defiects of the facial skeleton including those ivalv-
ing the mandible and maxilla [3]. There have been many re-
poets of the use of BMTPs regarding orthopaedic as well as
alveolar augmentation. Theee have been fow studics address-

Fatlure to adequately restore mandibular continuity defects
often result in poor function for the patient postsurgically
Various bone grafting and bone manipulation techniques
are available for restoring large mandibular bony defects. An
ideal osseows geafting treatment should involve use of a bone
inductive material thar would be reliable, biocompatible,
long-lasting, and capable of restoring mandibular continuity
with minimal morhidity. Particulate mareow and cancellous

84



37. Cruz ACC, Caon T, Menin A, Granato R, Boabaid F, Sim&es CMO. Adipose-derived stem
cells incorporated into platelet-rich plasma improved bone regeneration and maturation in

vivo. Dent Traumatol. 2015;31(1):42-8.

Dental Traumaltology

Mot Trowmaiodagpr 2015 302 428, doi: TRT1T1 e 12134

Adipose-derived stem cells incorporated
into platelet-rich plasma improved bone
regeneration and maturation in vivo

Arladne Cristiane Cabral Cruz',
Thiago Caon®, Alvera Menin’,
Rodrigo Granate®, Fernanda
Boabald”’, Claudia

Marla Ollvalira Simoes'?

"Bigscierns and Boleeniaogy Pest-Graduate
Frogeam, Wavarsdace Fageral oe Sara
Caiaina Flananapols “Fharmacog cs Past
Ciiackaass Paggiae, Linaraiclaks Fegacs da
Sarta Saaina, Flodandeeks, ' Dectisry Pasl-
Graduase Program, Uneersidads Unigmannc,
R da darsing 108 9atitole, Balvadin
Camnrn) Barl

Koy wargs: mesonsymal slom ools;
pabdlct-ncn plasma: csleogenass; bano
rogeraratior

Corpsporcencs o Anacre G G da Sz,
Lagoraanio da Vindoga Aokcodi,
Univernciada Facaral ce Santa Cararina
JUFSEC), Campus Urivamias Tindsda,
Slariprdpalis, BE0L0-000 SC. Brasl

Tl +55 £8 37 5207

Sax: +55 £8 3T G258

a-mail arsdnasng i nalmail som

Accapled G Auguss 2014

Abstract — Heckgrownd Al Some cases of tooth loss related to dental
trawma reguire bone-grafiing procedures to improve the aesthetics before
prasthetic rehabilitation or to enable the installation of dental Dmplanis.
Bone regeneration s often a challenge and could be largely improved by
mesenchymal stem eells therapy, However, the appropriate scalTold for
these cells still & problem. This study evaluated the (o v effect of human
adipose-derived stem cells incorperated into autogenous platelet-rich
plasma in bone regencration and maturation.  Marersd and methods:
Adipose-derived stem cells were isolated from lipoaspirate tissues and wsed
at passage 4. Immunophenotvping and multilincage differentiation of cells
were performed and mesenchymal stem cells characteristios confirmed.
Bicortical bone defects (10 mm diameter) wers ercated in the tibia of sl
beagle dogs to evaloate the effect of adipose-derived swem cells
incorporated into platelet-rich plasma scaffelds, platelet-rich plasma alone,
autogenous hone grafts, and clot Samples were removed § wocks
postsurgerics and analveed by quantification of primary and sccondary
hone Tormation and granolation tssue.  Resadte: Adipose-derived stem
cells incorporated into platclet-rich plasma scafTalds promoted the highest
hone Tormation (prmary + secondary bone) (P < 0.001), the highest bone
maturation (secondary bone) (P < 0000, end the lowest amount of granu-
lation tissue (& < 00011 Comelusions: Adipose-derived stem cells incorpo-
rated into platelet-rich plasma scaffolds promote mere bone formation and
maturation, and less granulation tissue in bone defects created in canine
tikia. Therefore, platelet-rich plasma can be considered as a candidate
scaffeld Tor adipose-derived stemn cells to promote bone regeneration.

Despite efforts by practitionees in Dental Traumatolo- to  promote minimal denor  site morbidity, and

oy, in some cases, dental trauma sequelac lead to tooth
loss. Some of these situations require honc-grafting
procedures o improve the acsthetics before prosthetic
rehabilitation procedures or to enzble the installation
af dental implants. Autogenous bone grafts (ARG)
remiain the gold-standard biomaterial due to the excel-
lent hiological propertics. However, beczuse of the
main drawbacks of ABG, which are the donor s
merhidity and the lmited ammount of grafted materials,
several reports still trying to develop a bone substitute
{1}

The mzin approaches applied in bone repeneration
include the tssue engineering by the wse of scaffolds,
prowth factors, and cells. Mesenchymal stermn cells
(M8Cs) have been received much attention from bone
tissue engineering due to the capacity in differentiating
into many cell types and the paracrine effects 2, 3).
One exeellent M5Cs option for clinical application are
adiposc-derived stem cells (ASCs) bocause they are
abundant, easily  accessible  and  isolated,  ahble

42

dermonstrate a fast attachment and prolifecation in cell
culture i4). However, the appropriate scaffiold for these
cells still a problem.

Platelet-rich plasma (PRPF) is an autopenous Blood
product prodwced by the centrifugation of venous blood
(%), PRP is an interesting option of hioactive scaffold far
MECs because it docs not present risk of discase trans-
misslon. In addition. its preparation wechnique is simple
and presents a gel consistency after fts activation, which
facilitates the manipulation and accommodation in the
hone defeets o several clinical applications of aral and
manxillofacial surgery. Moroover, FRP contains numer-
ous growth factors, including platelet-derived growth
factor (PDMGE). transforming growth factoer-[b ([ TGF-),
vascular endothelial growth factor (VEGF), fibroklast
prowth facter (FGF), and insulin-Eke growth factor
(IGF) (6-8). These prowth Mactors play an essentizl role
in tissue regeneration through cells proliferation, migra-
tieen, and differentiation (7, 9). Therefore, the purpose of
this study was to evaluate the fm wive effect of human
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ABSTRACT

Intreduction: Immedate damtal implants are the most accepled contemparary trastmeant option for the replacemant of missing teeth. One
pitfall of immediate implant use, nowever, is tha inevitabla residuzl spaca that remains batween the implant and the socket wall, called the jumging
distanca, which may lead to bone resorpdion and formation of a bony defect, decreasing the imalam stebiliy: When this jumping dstance is mane
Han 2 mm, use of bone grafis is recemmended. Howener, tha use of grafis whan the jumping distance is <2 mm is not dedined in the lReratura.
Adm: To evaluzia the peri-implant hard and soft tissue changes following immediztaly placed implants with & jumping distanca of 2 mm with
or without aulegencus bone grafis.

Settings: The study was conducted betwean January 2316 and Decamiar 2017 in the Departmeant of Oral and Maxilofacial Susgery.
Subjects and Methods: This was & prospective, single-center, two-arm, parallel, randomized study on patiams undergaing replacement of
missing ananor testh with immediate implants. Thare were two grouns: the study group wihich racsived bone grat and tha caminol group which
did niot receive arry grat, Temporery prostness was pleced following implant placemnant which was replaced with definitive prosthesis 4 months
later. Padents wera followed up for & period of @ momtne. The akeclar bone loss was evaluated radickegically using cone-beam computed
womagrapty. and pain, suppuraticn, mobility, and pericdental probing dapth were evaluated dinically.

Resulta: There ware 16 participants in the study group and 17 in the conrel group. The alveclar bene loss was greatar in $ha study group;
FowwEver, pain, supouration, end mobiity showed ne difference batween the groups.

Conclusion: The immedate implants placed with orwithout bone grats had similar alveclar hard and soft dssus changas when ha jumping

distance was <2 mm.

Keywords: autogenous bome grafis, immediate dental implant, jumping distanca

Dentzal implants are the most accepted contemporary
treatment optien for the replacement of missing teeth.
Histarically, implants have been placed in a delayed fashion,
i.e., a few weeks or manths after extraction, to allow for

bone healing in the socket area. Immediate placement of

implants has taken the forestage in recent times due to
its numersus advantages such as preservation of aheolar
bane, better implant crientation, esthetics, and psychosocial
benefits provided to the patients. Besides, it overcomes the
drawbacks of delayed implants such as prolonged treatment
time, multiple appointments, reduction in 2lvealar bone
dimensions, and migration of teeth into the edentulouws
spacel
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One pitfall of immediate implant use, however. is the
inevitable residual space that remains between the implant
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Abstract

Purpose of Rewiew Fecently, sipnificant propress has been made o the research related to repenerative medicine. A the same
time, biomedical implants in orthopedics and dentistry are facing many challenges and posing clinical concems. The purpose of
this chagter is o provide an overview of the clinical applications of current regenerative strategics to the fields of dentistry and
aethopedic surgery. The main research question in this review is: What are the major advancement strategies in regencrative
miedicine that can be used for implant rescarch?

Recent Findings The imglant surfaces can ke modified theough patient-specific stern cells and plasma coatings, which may
peavide methods to impeove osseointegranion and sustainability of the implant

Summary Creerall understanding from the review suggesting that the outeome from the studies could lead o identify aptirmum
solutions for many concems in biomedical implants and even in deug developments as a long-temm selution to orthopedic and

dental paticrts.

Keywords Fegencrative medicine - Biomedical implants - 5tem cells - Surface modifications

Introduction

Driscases such as osteoartheitis, spondylosis, and tooth decay
pesult in irreversible structoral damage to the affected tissues.
When noninvasive therapies fail to reduce sympoms w a
manageable level, surgical intervention is often the next logi-
cal treatment aption. Removal of damaged tisswe and replace-
mient with a synthetic imglant is widely used 1o restore fune-
tion and reduce pain, which includes orthopedic implants {io-
tal hip replacements, total knee replacements, intervemeheal
disc replacements, eec.), and dental implants. Further, in recent
wears, comman procedures (such as total joint arthroplasty and
artificial tooth replacernent) have seen a gradual increase in
freguency, and these rends are expected to continue inte the
fogesecable Futare [1-2].

Thzs artzele 15 part: of te Topical Cellection oo Regenorane falagy and
Medicine i Deoporasic
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Mecicine 22 Rockford, [60] Parcview Avemue, Rocdefond. [L, 61007,
UsA

) Springer

The 2017 annual report from the American Joint
Replacement Registry, representing maore than 4700 onthope-
dic surgeons, reviealed cthat over 860,000 total hip {THA) and
knee (TRA) anhroplasices were performed in 2006 alone, a
sipnificant incecase from vears prior [1]. THA and TEA pro-
cedures ofien provide symptomatic relief for the majarity of
rocipicnts but also carny a moderate risk of complications. The
rates of one or more complicatons that occur cither in a hos-
pital or after discharge are estimated to e 7% and 85, respec-
tively. Complications include infection, fracture, blecding,
deep wvein thrombosis, pulmonary embalism, erc. [4].
Complications may undermine implant stability and necessi-
tate a revision procedure. Fomunately, the revision burden for
kath total hig and total knee replacement appears o be de-
creasing in recent years. Data suggests that the revision bur-
dens for total hip and knee replacements in 2006 (B.1% and
5.6%, respectively) decreased significantly from data collect-
ed during the years 2012-2015 (mean = 13.9% and 6.5%,
respectively) [1].

Similarly, & significant demand for dental implants exists,
A Mational Health and Wutritton Examination Survey pub-
lished tn 2015 found that 52% of adults aged 20-64 had lost
ane o more permanent teeth [3]. Dental implants, while large-
Iv successful, share similar limitations that are faced by THA
and TKA. Most notably, postaperative infection of the
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KEYWORDS Abstract  Hockgrownal surgose: Alvaolar bone defichency 15 sormatimes found in the patients
Alveolar ridge who need dental implantatien. This study used autogenaus one grafts and titanium mesh-
augmentation; guided alveolar ridge augmentation far the patients with alvealar bene deficlency but
Autograft; requirireg dantal implantation.
Hew bone formation; Moterials and methods: In this study, autogenous one grafts and titanium mesh-guided alveslar
Dental implantation; ridge augmentation was performed 1 four patients with different situations of alveolar bana
Guided tissue deficlency. The titanium mesh was used as the barrier membrane and provided supgort o the
regeneration compartment which was filled with calcium sulfate materials. Autagencus bone Tragments har-

wested Trom adlacent implant esteatormy or Tram cortical bene of the recipient sibe were spread
an the external surface of titanium mesh as the resources of astecblasts for new bane famation.
Resylts: Fodr manths after above-mentisned preceduras, cone-beam camputed tomegraghy
shawed adequate alveolar bene formation. The titanum mesh was removed and dental implant
was placed in the augmented alvealar ridge at the same time. We found that secondary tane
gralt combined with adtogenous bone and inorganic bavine bone were cavered by the peeuda-
perasteurn and suitable for gental implantation in our Tour patients. The imglants were sub-
mmerged far 3—4 manths till uncavering, and then the prostheses were delivered one menth after-
wards with successful clinical outcomes.

Conciusion: The clintcal outcomes of aur Teur patients indicate that the vital autogenous tane
grafts and the titanium mesh pessess the ability bo nduce and guide new bane farrmation in four
rraniths and can be successful used for alveolar ridge augrmentation and subsequent dental im-
plantation.
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Abstract

Allergic rhinitis (AR) is associated with various developmental issues that affecting dentition.
We aimed to determine whethar AR is associated with an increased risk of fraumatic dental
injuries (TDs) in Tawanese individuals. We used the Taiwan Mational Health Insurance
Research Dalabasze (NHIRD) to conduwct a nested case-contral study. We compared an AR
cofert with a matched cohort of pationts withvwout AR. New TDI casss were datarmined dur-
iy our study period. To compare TOI risk betwesn our study cohorts, we usad Cox propor-
fional regression analysis, and hazard ratios (HR) with 5% confidence intervals (C1) were
calculated to quantify the asscciation between AR exposure and T risk. Intotal, 7E740
patients with AR {31715 male; 45034 female) were identified. In the AR and the non-AR
cohorts, 312 patients in total had TDI. Patients with AR had a significarly higher risk of TDH
than thase without AR (aHR = 1.52; 85% Cl = 1.458-2.525; P < 0.001). The risk of TDH was
markedly highar in the AR cohort, except in the 3-12-year-old group, and with a GCI = 1.
AR patients had a future risk of TDI, indicating a polantially linked disease pathaphysiology.
The association betwesn AR and TD is greater amaong general patients. Clinicians and
caregivers should be aware of patential TDI co-morbidity in patients with AR.

Introduction

Allergic rhinitis (AR) is the most common airway-obstructing discase, affecting 17.9%-26.3%
of adolescents | 1.2]. This chronic airway pathology is associated with several symptoms: absent
nasal airflow and sneezing, snoring, possible abstructive sleep apnea syndrome, and increased
respiratory infections [3,4 ). Additionally, it has been reported to increase the risks of inatten-
tion and hyperactivity in children 5], Crther studies have also investigated the etfect of AR
andsfor mouth breathing on the general development of cranial-complex &) and the
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Ridge Preservation Strategies in Children
Following Anterior Tooth Trauma

David R Steiner, DDS, MSD; and David P. Mathews, DDS
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Responses of the pulp, periradicular and soft tissues
following trauma to the permanent teeth
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ABSTRACT

Trauma o the permancar teeth invalves not anly the pecth but also the pulp, the perodental ligament, alvealir bane,
gaingivi and other associated structures, Theee are many variations in the types of injuries with varving severity and ofien
a woath may sustain more than one injury at the same tdme. [n more severe trawma cases, theee are many diffcrent cellu-
lae systems of mineralized hard and wamineralized soft tissees invalved, cach with varying potential for healing. Fusther-
mare, the responses of the different tssues may be inerrelared and dependent en cach ather. Henee, healing subsequent
to dental trauma has long been known 1o be veey complex, Because of this complexity, tssue responses and the conse-
quences following dental trawma have been confusing and puzzling for many clinicians, In this review, the tssuee
respenses are described wnder the tissue compartinents iy pically invelved following dental trauwmas the pulp, periradicular
and asacciated soft tissues. The factors invalved in the mechaniamns of traoma are analysed foe their effects on the tissue
responses. A thorough understanding of the possible tssue responses 15 imperative for clinicians o overcome the confu-
sion and manage dental rrauma adequately and conservatively i arder wo minimize the consequences following rrauma.

Keywords: Periradicular healing, pulp healing, pulp recrosis, resarprion, transient apical breakdown.

Ahbbreviations and ceronyms: HERS = Herewig's epithelial roor sheathy MMPs < marrix memlloprowinases PCC < pulp canal caleh-
cazipn P = periodantal ligament; FTH = parathyroid harmone; TAB « transient apical breakdown.

INTRODUCTION

[Denal tranma is the injury sustained by a tooth and
its supporting structures from acute cransmission of
impact energy. Six types of injuries to the periradicu-
lar rissues (ie. luxation injurics], seven types of tooth
fracrures, and their combinations have been described
in the licerature.! The dental pulp, the periradicular
and the surrounding scft tssues can all be affecred by
the travma, where tissue integeity is disrupred. In
order o se-pstablish  the  incegeity, chese  cissues
respond with inflammation ar the lacal level to defend
the hody against infection and foreign substances, as
well as to dispose of necrotic damaged dissues, which
facilitares repair and regencration  from  adjacent
vizhle tissucs. There are many tissue types invalved
including pulp, periodoneal ligament (PDL), gingiva
and mucosa, as well as enamel, dentine, cementum
and alveolar boane. The possible responses of these tis-
sues can be very complex due to the types of the inju-
rics and their combinations e, a  crown-roor
fracruee in combination with a luxation injury), as
well as che inveraction berween individoal tisswes. Fur-

£ 206 Ausraizn Domal Associzian

thermaore, a multitode of factors will directly or indi-
rectly affect the magnitude of the tissue inflammatory
process, resulting in the manifestation of even mare
complex and variable responses of these tisswes.

The responses of these cissues will determine che
treatment required and the curcomelzonsequence of
the invalved teeth. This paper will present the tissue
responses o trauma under the tissue compartments
wypically involved following dencal rraoma: che pulp,
the periradicular cissues jincluding the pericdoneal
lipament and alveolar bone), and cheir interaction
with the injured roor in teeth with complete or incom-
plete root development, as well as the associated soft
tissues {including gingiva and marginal pericdoncium].
The factors atfecting the outcomes of the tissue
responses will be considered subsequently under che
categories of mechanical and hiolomical factors.

Tissue responses can be favourable or unfavourahle
in narure. Favourable responscs need no or minimal
intervention apart from follow-up by eegular reviews
o monitor the pulp, periradicular and soft dssue sta-
s over time tooensuce no adverse tissue changes
occur that require trearment. Fortunarely, che most
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Abstract

Tntroduction Missing pemmancrt teeth is observed with
gyndromes or is frequently hereditarily propagated in
familics. The tweatrnent of these patients is a multi-task of
specialists of oral surgery, orthodontics and prosthodontics.
Disewssion Despite functional and acsthetic corsiderations,
the main problem of all treatment is that it had to be
performed in a growing child. This article discusscs the
canventional and implant-driven concepts o treat patients
from childhood 1o adolescence with selective or multiple
missing permanent teeth.

Keywords Missing permanent teeth - Implants -
Prasthodontics - Treatment cancepts - Growing child
Introduction

Farmation of hard tooth substance and pericdontium resulis

from & series of cpithelial and mesenchymal interactions.
However, this complex process is susceptible to dysfunc-
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tions [75]. A distinction needs o be drawn berween
rralformations of the dentine, enamel and cement—which
ey resuli in the mutation of a woth’s phenotype—and the
congenital missing permanent teeth that can be further
divided into anodontia, oligodontia and hypadontia [15, 41,
63, &1, 82]. The term anodontia stands for total agomphia-
sis, whereas oligodontia refers to the missing of more than
six permancnr teeth and hyvpodontia refiers to the missing of
less than six permancnt teeth. The aim of this stady is
rwofold: first, 10 asscss the clinical enviconment in which
dysfunciions such as missing permancns tecth ocour and in
which such dysfunctions have to be regarded and, secondly,
o exermplify therapeutic coneepts by means of case studies.

Prevalence

The prevalerce of congenital missing permanent teeth has
been imvestigated in numerous studics. [n their meta-analysis
of 2004, Polder et al. found a prevalence of permancent missing
teeth in 1.5%: w0 3.1%% of paticnt groups irvestigated [133].
The most affected teeth were the mandibular second
premolar followed by the upper lateral incisor and the upper
second premolar Central incisors, canines or molars were
raccly affected. Approximaely 48% of patients had only one
toath missing, 35.1% suffered the missing of two permanens
teeth and less than 1% of patients suffered the missing of
more than six permanent tecth [133]. Women were more
frequently affected than men by a factor of 1.37 [133]. No
gtatistically significant differcnce could be found between
upper and lower jaw. Rermarkably, these sdies [1, 4, 9, L0,
19, 23, 24, 31, 40, 41, 43, 53, 34, 57, 63, &6, 74, 79, 105,
107, 108, 117, 132, 145, 150, L28, 168, 170, 174, 178—the
oldest was conducted in 1936 [41]—show the highest
prevalence in publications dating betwsen 1971 and 1980,
[43, 33, 57, 63, a6, o, T, 105, 107, 108, 117, 132, 145]

&) Springer

92



45, Tewari N, Bansal K, Mathur VP. Dental Trauma in Children: A Quick Overview on

Management. Indian J Pediatr. 2019;86(11):1043-7.

The Ircian Journg of Pedistics (Movember 20190 BECT1:1043-1 047
it ki oege 10 1007 | 2098019025847

REVIEW ARTICLE

Guest Editor: Bhim 5. Pandhi

Gheck for
updates

Dental Trauma in Children: A Quick Overview on Management

Nitesh Tewari' « Kalpana Bansal’ - Vijay Prakash Mathur' (&

Receyed: 3 May 2008 Accepled: 13 May 20'5 /Publihed anline: '3 June 2019

D C Chaudhun Foundstion 2012

Abstract

Traumaric dental injuries {TLI) or tooth trauma have a global prevalence of 10-15%. These are often the cause of first visit to
emergency room Pragnosis of ieeth after injury is dependent on type of TDL emcrgency wreatment and time elapsed 1] definitive
care. The low level of awarencss among general public and medical practitioners often leads to delay in secking treatment which
aften leads 1o pain, severe syrmptams and poor prognesis. Pediatricians can play a significant role in identification of TE, health
atvise, emergency care and referral to dentists. This paper highlighes the impotant features o be noted in children with history of
T and the key steps which needs to be taken in these situations.

Keywords Dental rauma - Emergency - Fall - Fracmore - Accident

Introduction

Traumaric dental injurics (T or tooth frauma have a global
prevalencs of 10-15% [1]. These can occur in isolation or
associared with pan-facial or bodily injures. [t exhibits owae
peaks of incidence in boysat 1-3 v and 10-12 ¥ and onc peak
in girls at -3 y of age [1, 2]. The age of 2-3 y is the period of
acquisition of walking skills with lesser contrel on motos co-
ardination, which makes these ehildeen more vulnerable o
falls and injuey to front teeth [2]. These injurics to primary
ar milk tecth are often ignared by parents if they involve
tooth’s crown, however in severe forms the injury to
supporting strectures as alveolar bone is the cause of fiest visit
o emergency services. The higher incidence of trauma to
permanent teeth in bays is related o their inercased indul-
penee in contact sports and advenmare activities [1].

There have been multiple etiologics associated with TOL:
falls, sports injurics, fights, road traffic accidents, animal inju-
ries and iatrogenic tooth trauma caused during difficulr oral
intubation [2-6]. There are certain factors important for

>0 Wijow Prakash Mathr
viaymatr T Evahroeem

Pedodorsics & Preventive Diecstistey, Cemoe fior Dental Education and
Research, All Indi Insstute of Meadical Scerces, New
Drelkd (10029, [dia

determining the rype and severity of injury, s emesgency and
comprehensive maagement and the sequelas and prognosis
[2]. These include age of the child. stage of tooth development,
direction and intensity of foree, sime and shape of impacting
ohject and type and the timing of crerpency dental treatment
provided [3, 7). The factors as proclined upper frome tecth and
proflems related 1o abnormaliny in gait or motor coordination
makes children more susceptible to TDI [6]. Since these injuries
penerally eocur while plaving at bome and schaol, theee is an
inherent need to incoease the awarencss for emergency mea-
sures to be taken in event of T among, parents, childeen,
schoalicachers, health workers and medical practittoners in-
cluding pediatricians and anesthesiologists  [L].

Untreared traumatized teeth aften lead o unsightly discol-
aration of fracture crowns of teeth. This may not only put the
child at risk of futuee infection flared acute symproms but also
can cause peychologleal stress.

Types of Dental Trauma

Teaumatic dental injuries are best classified with their deserip-
tion {Takle 1) [2] Many times these injurics occur in combi-
nations and creabe unique presentations (Figs. | and 20

The emergency health care worker, practitioner or pediarri-
clan should be aware of these types of injuries and their emer-
pency management so that prognosts of T can be improved
with time [7].
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Updated Clinical and

Technical Protocols for
Predictable Immediate
Implant Placement
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36

Whenever possible and indicated, placing implants immediately after extraction
has numerous advantages, induding significantly increased patient comfort and
immediate esthetics. However, this treatment is highly sensitive to proper treatment
planning and execqution. Mot following the most appropriate and updated protocols
meticulously can have dewrimental, if not devastating, consequences, especially
in the esthetic zone. It therefore is critical to understand and apply fundamental
binlogic principles and to practice the most advanced and proven techniques for
ultimate long-term success. This artide introduces a comprehensive and updated
protoco] for immediate implant placement. Critical steps and considerations from
treatment planning to exeoution with long-term follow-up are described.

Key Words: immediate implant placement, connective tissue grafts, cone beam
computed tomography, extraction, 3D bone packing
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Augmentation procedures for the
rehabilitation of deficient edentulous
ridges with oral implants

Key words: Alveolar ridge augmerdation, atraphy, humarns, osesintegrated imgplants

Ahstract

Dbgactives: To anatyze sublsations related 1 augmentation procedures and to evaluate
tae success of different surgical technigues for ridge seconstruction and the sarevalsuccess
rates of implants placed in the augmerted areas,

Material and mpthads: Clinical investigations published in English invaleing at least &
matients and witn a minimum follow.up of & months wene indaded, The following
pracadures were conaoered: 3] Guided bone regeneration [GERY 7] Onlay bome gratis 3)
Inlay gratis, 4) Aone splitting for ridge expansign (REY 5] Ristraction asteogeness (RO
ard Bl Revazoularized flaps, Suscess rates of augmentation procedures and related
mprndd iy, as well as survival and success rates of implants placed in the augmented sites
wiere analyzed.

Results: Sucoess rates of surgical procedures ranged from 80% to 100% for GER, from 92%
1o 100% for onlay borne grafts, from 983 to 100% for ridge sxpansian techeigaes, from
A6, 7%t 100% for DO, and was B7.5% for revasculasized Flags, woeress survival rates of
implarnts ranged fram 2% to 100% far GER, from G0% to 100% for anlay bone grafts, from
1% to 87.3% for AL, from 90.4% to 100% for 0O, and, finally, wes 80.2% for
ravascularized §aps.

Conclusion: O tne basis of available data it was shower trat it was ditficult to dernonstrate
st & pactica lar surgical procedure offered better satcome as compared 1o anather, The
main limit ercountered in i review bas peen the oversll coor methodological guality of
1ne publisned artiches, Therefore larger weell-desigried long term trials are needed.

Lrental rehabdlitation of pactially or totally  werse, and sagittal insmarch relationship,

wdentulows patienss wish ol implanes
has becmze conmunon practice inthe last
deeades, with reliahle ||.l||.5-bcr|:| resules
(Albnckasson et al, 1gBE; van Saaemberghe
e all 1gRg, LA LI.II.dL]'J.‘i.‘-t et al. Lot
Buser ez al. 1ggr; Arvidson et al. gul;
Lekhali et al. JETIE R Wicher ot al. 2000
Leanhards et al. aooa), However, unfavor
ahle loczl conditionms of the alveolar mdge,
doe o atrophy, pemodental disease asd
trewra sequelae, may provide insofficient
hiew vislume or unfavorable werscal, mans
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which may render implaint placernent im-
pumsibile or incormect foem a funcsional 2nd
eetetic viewpaint.

Five main methods have been deseribad
tor gt the Jocal Tone volweee of defi-
ciezit sites: j2] esteoinduction by the use of
apprapriate H,:l.rv\.-l:h Sactoms [LUrist cofis;
Reddi et al. cg&ly (b osteooonduction
where o prafting material seeves as a seaf-
fld for new bone forrmation [Barchandt
g Reddi et 2l agfz) fo) distraction
puteagenesis |DO0 by which a facane is
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Objective: To describe a surgical wchnigue using a regencrative approach and inbernal
fixation for reconatruction of eritical siee boie defect non-unien mandibular fractures.
Study Design: Case serica.

Animals: Dogs (n=~8) that had imernal fixstion of defeet non-union osandibular
fracture.

Mlethods: o5 dogs, the repaic was staged and excraction of teeth performmed during the
ititial procedure. Afier 21-98 days (mean, 27 davs) pharyngotonyy imiubation and
temporary maxtllomandibular fxation were performed. Usting an extraoral approach, a
lecking tianium rmitiplate was contoured and secured to the mandible. A conpeesaian
reatstant matrx [CRM) infused with chBMP-2 was implamied in the defect. The
tnplant was then covered with a sofl tissue envelepe followed by surgical wound
cleaure.

Results: All dogs healed with intact pingival covering over the mandibular fracture
site defect and had imnsediate retuen o nermal funetion and correct coelusion. Haed-
tissue formatien was observed clincally within 2 weeks and soeld cortical bone
formatien within 3 meaths. CT findings in | dog at 3 months pestoperatively
dermonstrated thar the newly eegenerated mandibular Bone had 92% of the bone density
and porosily compared 10 the contalateral sade. Long-term follow-up sevealed
cacellent curcoime.

Conelusion: Mand:bular reconstouetion using aernal fxation and CEM infused with
rhHMP-2 15 an excellent solution for the treatment of critical size defect non-unian
fractures in dogs.

Individual mandibular fractures occastonally fail 1o heal
reaulting in noen-union, defined as failure of the opposing
feacture cnds to unite and to assify. The amownt of healing tat
oceurs varics from fibrous comnective tissae, cartilaginous
bridge that docs not mincralize, or absolute lack of bridging.'
According 1o the Weber-Cdch classification, a defect non-
wition gecurs wiven a seetion of the bone is last during atrauns,
beeause of sequestration or after susgeey. ™ The resulting gap
betworn the cemaining viable hone ends is 100 greal W be
bridged witheut susgical intervention.'” Common predispos-
g causes for nom-unien include comminution, mfection,
tschernia, hvpereinia, excessive manipulation and handware
placement, periosical stripping too carly or cxeessive mobiliy

‘Work performed ‘i the Department of Surgical and Fadiological
Scences, Schaol of YWeterinary Medicne, and Departmaerd of
Biomedical Engneering. College of Enginesrng, University of
Califarrva, Cavis.

and imperfeet reduction. Radiolegically, features such as
absence of callus, evidence of a fractare pap, selerosis of the
fractures end, and displacement are typically peesent.

A comimon eeault of defsel neo-union factuees Qs
inalocelusion becanse of mandibular dif” ™ Maloeelusion
may result in difficulty in cating and drinking, pechension and
pain of the centralateral teemporemandibular joing (TR ™7
Therefore, the primary ohjective for eepair of rsandibular
fractures, including snon-union, 5 @ quick return 10 nornal
furetion and sestosztion of nonmal oeclusicn.” Howewer, while
mandibular seconstuction represents the ideal solution the
aspeets of this wehnigue including choice of graft nsterial o
bridge the defeet and matching anstoine peometry ke this
appreach challenging.™' " Awelogeus bone prafs and bone
graft gubstitules arc Ex.EIl_hFll:‘s of the wchnigues available o
address the problem ™™ ' However, these ane still Far from
i.d.l:'a|_||‘.'!|'.:|:_a-.1u.‘-|: of doner sie asechadity, cspecially in small
dops.
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Autogenous bone graft alone or
associated with titanium mesh for

vertical alveolar ridge augmentation:
a controlled clinical trial

Key words: autogenows pone graft, bone augmentation, bone resorption, dental implants,
ridge augrnertatian, titanium mesh

Abstract

Objectives: Tne aim of this contralled clinical trial is to evaluate alveolar ridge
augrnentatian using an autageraus onlay pone graft alone or associated with a titanion
resh (Ti-Besh)

Material and methads: & grous of 23 partially edentulous patients, presenting the need
for vertical bore augmentation of at least 4 mm, were treated before implant plagement,
surgical procedure was perfarmed by the same operator and was identical at 12 fest (bone
graft + Ti-Mesn) and 12 control (zane graft alene] sites, During the first surgery, an
autoqenaus bone graft was harvested from the mandibular ramus and secured by means of
titanium screws, Particulate Done was added, In patlents assigned to the test group anly, a
Ti-Mesh wias used to stahllize and protect the grafr,

Results: Mo majer complications were recerded at recipient o dongs sites, After a mean
interval of 4.6 50 0.7) months, the mean vertical augmentation setalned was 5mm {rangs
47 mm) for the test group and 14mm [range 3-8 mm) for e contral, The sites with Ti-
Mizih coverage underwent bone resarption of 13.5%, while the sites with no coverage
showed & corresgonding velue of 34.5%, The differences between the two groups wene
statistical by significant. Implants were placed at all grafied sites.

Condusion: The results of thiz study suggest that an onlay gsseows graft erotected by a Ti-
Mizih demonitrated significantly less bone reserption when cornpared with an onlay bone
graft alore. This benett was reduced in case of snort-term mesh exposare, with limited
drawhbacks.

Vertical repeneration of resacbend alveolar
riclpes is still a challenging sungieal prooe-
dune, especially in case of extensive bone
atrophy. Several augmentation: technigues
hiwe been proposal, ewm in cases with
lizrrited hoeve support and inadeguate aour-
tshment. If implant stabdlity or appeoprian:
pasitioning cannot be achivnad, ridps 2ug-
mentation mast be pedfurmesd before e
plantation. Under  these  cincumstanoes,
warioas methods of bone prafting can e
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ased with varving degrees of expected soc
s, (e af the major challeyges, how
wver, s w0 mindnize the esorption of the
grafted bane.

Lry orelier 2o ey s, soime zuthars |[Buaser ot
al. rggé; Tinti & Parma Benbomasd igul;
Stmiem et al. zoag| have presented aog
mentation procedures in comjunchon with
a man-resackable barrier membrane, while
uthers | Chiapases et 2], 1geg; Zeiter ot 2]
aooe; Condars et al. 2coz; Capelli 2003,
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Ini the past decade. the use of osseointegrated im-
plants, anchored in jaw bone with direct bone-im-
plant comact, became an increasingly importamt
treatrnent modality for the replacement of missing
teeth in fully and partially edentulous patients (7, 8,
44, 45). To expect a predictable long-term prognosis
for osseointegrated implants, a sufficient volume of
healthy jaw bone should be present at potential im-
plant sites. However. preoperative analysis often
demonstrates localized bone defects in the alveolar
process due 1o a trauma or extraction of teeth with
advanced periodontal disease, rool fracture or a
periapical lesion. Thus, reconstructive surgery is
needed to regenerate such defects, if endosseous im-
plants are to be insered with a good long-term prog-
nosis.

In the past 15 years. several bone augmentation
technigues have been developed and proposed ( Table
1). One of these technigues is based on the principle
of guided bone regeneration utilizing barrier mem-
branes. Barrier membranes were first tested in the late
19505 and early 1960s for the healing of bone defects
in orthopedic applications utilizing Millipore filters
(2, 22). Laber, they were also utilized n oral surgery for
the reconstruction of bone defects in the jaws (5, 6).
However. these ploneering studles did not lead w a
broad clinkcal application of membranes, The poten-
tial of the membrane technique was recognized by a
Scandinavian research team under Myman & Karring,
who systematically determined the relative contri-
bution of different tissues to the healing of peri-
odontal structures in various experimental and clin-
ical studies in the earty 1980s (36). Later, these studies
lead to the evaluation of barrier membranes for the
regeneration of bone defects in the jaw. Experimental
studies (19, 20, 46) demonstrated that membranes -
when applied over bone defects - act as a physical

barrier, preventing the ingrowth of competing, non.
osteogenic cells from the overlying mucosa into the
membrane-protected  space. Simultaneously, they
allow the ingrowth of angiogenic and osteogenic cells
derived from the marrow space to populate and re-
generate the secluded space with bone. These studies
confirmed the potential of barrier membranes but
provided no detailed information about the sequence
and pattern of bone heallng in membrane- protected
defects. Details were described in a histological study
in fox hounds by Schenk et al. (40) evaluating barrier
membranes applied over extended alveolar bone de-
fects in the mandible, The study demonstrated that
bone regeneration in membrane- protected defects -
once activated by the creation of a bone lesion = lol-
lows the pattern of normal bone growth and develop-
ment, and that tissue formed undemeath expanded
polytetrafluorcethylene membranes was normal
bone. Anather study in fox hounds by Buser et al, (14)
provided the histological evidence that this regener-
ated bone responds to implant placement like pris-
tine, nonregenerated bone and has comparable lead-
bearing capacity. In this study, all 15 nonsubmerged
thtantum implants - inserted in bone previously re-
generated undementh membranes during 6 months =
achieved functlonal ankylosls after 3 months of heal-

Table 1. Yarious bone augmentation procedures
iy facilitate the placement of dental implants
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Guided bone regeneration (GBR) has been used for the regeneration of bone in
conjunction with the placement of oral implants. The aim of the present study
was t clinically and histologically evaluate the use of a titanium micromesh and
a resorbable membrane in the GBR technique in patients with abveolar crest
defects due to periodontitis, trauma, and extractions. Eighteen patients
participated in this study, and 30 implants were inserted. The postoperative
healing was uneventful, no dehiscences were observed, and all implants were
functioning swocessfully at P-vear follow-up. At reentry, in all cases, the space
under the titanium mesh was completely filled by bone. From a clinical point of
view, in all patients, no residual bone defects were cbserved and a significant
increase of the abvenlar width or height was found. In all cases, a good esthefic
result of the restorative procedures was present.

INTRODUCTION

wided bone regengration membrane can be used either in a

(GBR} has been used in
recent years for the regen-
eration of bone i con-
junction with the place-
ment of oral implants,
augmentation of resorbed alveolar
ridges, and treatment of localized
ridge deformities.~* An adequate bone
volume for complete circumiferential
coverage of the implants & important
for obtaining long-term success of oral
implant="" The minimum amount of
bone seems to be 4 mm horizontally
and 7 mm wertically.” The barrier
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Z-stage technique, where bone is
formed before the implantation or di-
rectly at the time of implant insertion."!

One of the most important aspects in
obtaining results with membranes for
lateral ridge augmentation is the crea-
tion and maintenance of a secluded
space under the membrane® The de-
velopment of this space is the prime
determinant of the amount of newly
formed bone’ The sites for localized
ridge augmentation are non-space-
making defects because they are not
supported by the bone walls” In these



