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Comparing Ceramic Brackets

With Other Invisible Options

**Desire for Improved Aesthetics**: Many adults seek orthodontic treatment to enhance
the appearance of their smile, addressing concerns such as crooked teeth, gaps, or
overbites that may have persisted from childhood or developed due to various life

factors.

**Desire for Improved Aesthetics**: Many adults seek orthodontic treatment to
enhance the appearance of their smile, addressing concerns such as crooked teeth,
gaps, or overbites that may have persisted from childhood or developed due to various

life factors.

When we delve into the world of orthodontic treatments, the quest for both
functionality and aesthetics becomes paramount, especially for those who are
conscious about their appearance during treatment. Among the various options
available, ceramic brackets have carved out a niche for themselves, offering a unique
blend of performance and subtlety that appeals to many. To truly appreciate these
brackets, let's explore their composition, appearance, performance, and particularly
highlight how their semi-transparent nature sets them apart from traditional metal

braces and other invisible alternatives.
Composition and Appearance:

Ceramic brackets are primarily composed of high-quality ceramic materials that are

meticulously designed to withstand the rigors of daily oral functions-chewing, speaking,



and brushing-while maintaining their aesthetic appeal. Unlike their metal counterparts,
which are typically made from stainless steel or titanium alloys, ceramic brackets boast
a more natural look due to their ability to mimic tooth color. This is achieved through
precise engineering and sometimes by adding subtle shades or coatings that help them

blend seamlessly with the surrounding teeth. Clear aligners are an option for some kids

needing orthodontic care Early orthodontic intervention medicine.

The semi-transparent nature of ceramic brackets is one of their most celebrated
features. This transparency allows light to pass through them to some extent, giving
them an almost ethereal quality that traditional metal braces lack. When attached to
teeth, they don't starkly contrast with the enamel; instead, they offer a more harmonious
visual integration. This aesthetic advantage is particularly significant for adults and
teenagers who might feel self-conscious about visible braces on their smiles. Imagine
wearing something that corrects your bite yet allows your smile to shine through almost

unobstructed-that's the beauty of ceramic brackets.

Performance:

Despite their appealing aesthetic qualities, it's crucial not to overlook the performance
aspect of ceramic brackets. They are crafted to be robust yet gentle on teeth and gums.
Ceramic's biocompatibility ensures minimal irritation compared to some metals used in
traditional braces. Moreover, advancements in orthodontic technology have led to
improvements in the bond strength of ceramic brackets to tooth enamel, ensuring
reliable holding power throughout treatment durations which can range from several

months to over a year depending on individual needs.

However, there are nuances in performance worth noting. While ceramic brackets excel

in aesthetics and comfort against metal alternatives, they sometimes require a bit more
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care regarding food choices-hard or sticky foods can potentially damage them more
easily than metal ones due to their slightly more delicate structure despite being strong
overall. Additionally, while progress has been made in reducing friction (which affects
how quickly braces can move teeth), some users might find that ceramic braces could
be marginally less efficient than newer invisible aligner options like Invisalign in certain
complex cases requiring significant tooth movement or alignment adjustments. Yet for
many common orthodontic issues-overcrowding, mild misalignments-they perform
admirably well and often provide results comparable to metal braces but with enhanced

discretion.
Comparing Ceramic Brackets With Other Invisible Options:

When discussing “invisible” orthodontic options beyond ceramic brackets, one
prominent competitor is clear aligners such as Invisalign or ClearCorrect. These systems
utilize custom-made plastic trays that fit snugly over your teeth without any metallic
components at all-these are arguably even more invisible than ceramic brackets since
they're removable for eating and cleaning. However, aligners rely heavily on patient

compliance for effectiveness; they must be worn consistently (around

**Boosting Self-Confidence™*:
Orthodontic treatment can

significantly improve an



adult’s self-esteem and
confidence by correcting
dental imperfections, leading
to a more positive self-image

and better social interactions.

o **Desire for Improved Aesthetics**: Many adults seek orthodontic

treatment to enhance the appearance of their smile, addressing

concerns such as crooked teeth, gaps, or overbites that may have

persisted from childhood or developed due to various life factors.

o **Boosting Self-Confidence**: Orthodontic treatment can

significantly improve an adult's self-esteem and confidence by

correcting dental imperfections, leading to a more positive self-image

and better social interactions.

o **Enhancing Oral Health**: Proper alignment of teeth through

orthodontic treatment can improve oral hygiene by making it easier

to clean teeth effectively, thereby reducing the risk of cavities and

gum disease that may have been challenging to manage in misaligned

dentitions.




o **Addressing Chronic Dental Issues**: Adults may seek orthodontics

to resolve long-standing dental problems such as bite issues

(overbites, underbites, crossbites) that can lead to jaw pain,

headaches, and digestive difficulties if left untreated.

o **Correcting Speech Impediments**: Misaligned teeth or jaw

structures can contribute to speech difficulties; orthodontic

treatment can correct these issues, improving articulation and overall

communication skills.

o **Preventive Measures Against Tooth Wear**: Properly aligned teeth

are less prone to excessive wear and tear; adults may pursue

orthodontic treatment to prevent premature tooth degradation and

associated costs of restorative dentistry.

o **Facilitating Better Chewing Efficiency**: Orthodontic treatment can

improve bite function and alignment, allowing for more efficient

chewing which is crucial for digestion and overall nutritional health in
adulthood.

When it comes to orthodontic treatments, particularly for children and teenagers, the
choice between different options can significantly influence both the aesthetic and
comfort aspects of undergoing treatment. Among the variety of solutions available, clear
aligners, like Invisalign, and ceramic brackets stand out as two popular choices. Let's delve
into a comparative analysis focusing on visibility, comfort, treatment effectiveness, and
suitability for various orthodontic issues in children, painting a picture of how these two

options stack up against each other.

Visibility: One of the most immediate differences between clear aligners and ceramic
brackets lies in their visibility. Clear aligners are virtually invisible when worn; they're made
from transparent plastic material that fits snugly over your teeth without drawing

attention to the fact that you're wearing them. This makes them a favorite among those



who want to maintain a more natural look during treatment. On the other hand, ceramic
brackets are significantly more visible than their metal counterparts due to their tooth-
colored design. Though less conspicuous than traditional metal braces, they still stand out
more than clear aligners do. For kids concerned about appearance during school years or

social events, this visibility factor can be quite pivotal.

Comfort: When considering comfort, both clear aligners and ceramic brackets have
distinct advantages and potential downsides. Clear aligners are often praised for their
comfort because they don't have sharp edges or bulky components that can irritate gums
or cheeks-something common with metal braces. They're also removable, allowing for
easier cleaning and the ability to enjoy foods without restriction (within reason). Ceramic
brackets offer a compromise here; while generally smoother than metal braces and thus
less irritating to soft tissues, they can still cause some discomfort initially as teeth adjust
to the pressure applied for movement. Additionally, although ceramic brackets are tooth-
colored, they might occasionally harbor plaque more easily due to their slightly rougher
surface compared to smooth metal or transparent aligners, which could affect oral

hygiene comfort over time.

Treatment Effectiveness: Both clear aligners and ceramic brackets are effective at
treating a broad spectrum of orthodontic issues-from mild crowding to complex bites-
but their effectiveness can vary based on specific cases. Clear aligners excel in situations
where tooth movement is primarily about alignment rather than complex structural
changes needed by teeth with deep roots or significant misalignments. They work through
a series of custom-made trays that gradually shift teeth into place without direct bonding
to individual teeth. Ceramic brackets offer versatility in addressing more complex cases
as well but require attachment directly to each tooth with bonds that can be less flexible
than aligner technology in certain maneuvers. However, advancements in orthodontic
techniques mean that ceramic brackets are increasingly used effectively across diverse

cases thanks to smaller sizes and improved bonding agents enhancing hold and precision.



Suitability for Various Orthodontic Issues in Children: When it comes to suitability for
children specifically, both options have merits but differ slightly in approach and
consideration factors. Clear aligners might be preferable for pre-teens concerned about
aesthetics or those requiring minimal adjustments since they allow for easier maintenance
of oral hygiene-a crucial aspect during growth years when oral health is paramount.
However, younger children might find removable aligners challenging given adherence
required for effective treatment (typically wearing them 22 hours daily). Ceramic brackets
could be favored in cases where extensive adjustments are necessary early on because

once bonded, they provide consistent force application ideal

**Enhancing Oral Health™*:
Proper alighment of teeth
through orthodontic
treatment can improve oral
hygiene by making it easier to
clean teeth effectively,

thereby reducing the risk of



cavities and gum disease that
may have been challenging to
manage in misaligned

dentitions.

When considering orthodontic treatments, the quest for aesthetics and discretion has led
to significant advancements, with lingual braces emerging as a sophisticated option that
aligns closely with the modern individual's desire for invisible solutions. To truly appreciate
the nuances of lingual braces, it's beneficial to contrast them with more conventional
options like ceramic brackets, delving into their unique characteristics, advantages, and

potential drawbacks.
Lingual Braces: The Hidden Aligner of Teeth

Lingual braces are essentially traditional metal braces but with a clever twist-they're
placed on the tongue side of your teeth. This unique positioning makes them virtually
invisible from the front, offering a compelling solution for those who prioritize discretion
while undergoing orthodontic treatment. The customization involved in fitting lingual
braces is meticulous; each bracket and wire are tailored to fit the specific contours of
your teeth from this less visible side. This precision not only enhances their invisibility but

also ensures effective movement of teeth toward desired alignment and occlusion.



Pros of Lingual Braces

One of the most appealing aspects of lingual braces is their aesthetic advantage. For
individuals concerned about the visibility of braces-whether at work, school, or social
gatherings-these hidden braces offer peace of mind and confidence. Beyond aesthetics,
they function similarly to traditional brackets, capable of addressing a wide range of
dental issues including overcrowding, spacing, and complex malocclusions. Additionally,
because they're custom-fitted to each patient's mouth, they can be highly effective in

achieving precise results.

However, alongside these benefits come certain considerations that potential patients

should weigh carefully.

Cons: Speech Difficulties and Cost

Speech interference is perhaps one of the most notable challenges associated with lingual
braces. Because they sit on the tongue side of teeth, adjusting to speaking can initially be
difficult for many wearers. Sounds such as s, "z," "t," and "d" might take some practice to
articulate clearly again post-installation. While many adapt over time-often within a few

weeks-this adjustment period can be frustrating for some patients.

Moreover, cost stands as another significant factor distinguishing lingual braces from
other options like ceramic brackets. Due to their complexity in fabrication and
installation-a process requiring specialized training and equipment-they tend to be more
expensive than both traditional metal and ceramic brackets. This higher cost reflects not
only the materials used but also the expertise needed to ensure proper fit and effective

treatment outcomes.



Ceramic Brackets: A Comparative Glance

In stark contrast stand ceramic brackets-a popular alternative that strikes a balance
between visibility and functionality. These brackets are made from tooth-colored
materials that significantly reduce their visibility compared to metal ones but are placed
on the front surface of teeth like traditional braces. Ceramic brackets offer a compromise
for those seeking less obvious treatment without resorting to entirely invisible options like
lingual braces. They generally cause fewer speech difficulties than lingual braces due to
their placement but may still attract some notice due to their color contrast against
darker teeth or food stains-which can be mitigated by choosing clear or tooth-colored

ceramics aligned with one's natural tooth shade as closely as possible.

Ceramic brackets usually come at a lower price point than lingual ones but are still more

costly than traditional metal braces due to material costs and craft

**Addressing Chronic Dental
Issues™*: Adults may seek
orthodontics to resolve long-
standing dental problems

such as bite issues (overbites,



underbites, crossbites) that
can lead to jaw pain,
headaches, and digestive

difficulties if left untreated.

When we dive into the world of orthodontic treatments, particularly focusing on the
nuances of treatment duration and effectiveness between ceramic brackets and other
invisible options, it's essential to unpack a variety of factors that influence pediatric
patients’ outcomes. This exploration not only sheds light on the technical aspects but also
considers the broader implications for young patients navigating their orthodontic

journeys.

Firstly, let's touch upon ceramic brackets themselves. Often hailed as a more
aesthetically pleasing option compared to traditional metal brackets, ceramic brackets
are made from tooth-colored materials, making them less noticeable on a child's smile. In
terms of treatment duration, studies suggest that ceramic brackets can be comparable
to metal brackets in terms of overall time required to achieve desired results. However,
the efficiency can vary based on several factors including the severity of the case and oral
habits of the patient. Some pediatric patients might experience slightly longer treatment
times with ceramic brackets due to their design, which can sometimes be more delicate

than metal counterparts, potentially leading to more adjustments over time.



On the effectiveness front, ceramic brackets have shown promising results, often
providing satisfactory alignment with fewer aesthetic concerns for young patients who
might be self-conscious about their appearance during treatment. Yet, it's crucial to
acknowledge that effectiveness isn't solely dictated by the bracket material but also by
how well they are utilized in conjunction with other orthodontic appliances and patient
compliance with care instructions-such as maintaining oral hygiene and adhering to

dietary restrictions.

When comparing ceramic brackets with other invisible options like clear aligners (e.g.,
Invisalign), several key distinctions arise. Clear aligners represent a significant leap in
aesthetic orthodontics; they are virtually invisible and removable, offering convenience for
young patients who might find traditional braces cumbersome during meals or social
activities. In terms of treatment duration, clear aligners can sometimes offer a quicker
path to results for certain types of malocclusions due to their customizable nature and
ability to apply precise forces directly where needed without interference from fixed
appliances. However, not all cases are suitable for aligner therapy; complex malocclusions

might still necessitate traditional braces including ceramic ones for optimal outcomes.

Effectiveness-wise, clear aligners boast high success rates when used appropriately but
require meticulous adherence from patients-they need to wear them for at least 20-22
hours daily for effective movement of teeth. Pediatric patients may face challenges here if
they tend towards forgetfulness or resistance to wearing appliances consistently.
Moreover, since aligners are removable, maintaining proper oral hygiene can be easier
compared to fixed braces but also depends heavily on patient discipline and parental

support during younger ages.

Considering various influencing factors such as oral habits (thumb-sucking or tongue-
thrusting), severity of dental crowding or misalignment, and individual compliance levels

paints a comprehensive picture of how both ceramic brackets and invisible options



perform in pediatric populations. It becomes evident that while ceramic brackets offer a
balance between aesthetics and traditional efficacy without requiring removal for eating
or cleaning (unlike aligners), clear aligners shine in scenarios demanding discretion and
flexibility-though at the cost of potential decreased efficacy if not used correctly

according to prescribed guidelines.

In conclusion, choosing between ceramic brackets and other invisible treatment options
hinges on an intricate interplay of clinical needs specific to each pediatric patient

alongside lifestyle considerations unique to families navigating orthodontic care together.

**Correcting Speech
Impediments**: Misaligned
teeth or jaw structures can
contribute to speech
difficulties; orthodontic

treatment can correct these



iIssues, improving articulation

and overall communication

skills.

When it comes to orthodontic treatment, parents often find themselves at a crossroads,
weighing the options available for their children's dental alignment needs. Among these
choices, ceramic brackets stand out as a popular option, especially when juxtaposed with
other "invisible" alternatives like clear aligners and lingual brackets. Let's unpack the
financial implications of choosing ceramic brackets against these alternatives, dissecting
initial costs, additional expenses that might arise, and how insurance coverage can vary,

painting a clearer picture for parents making this crucial decision.
Initial Costs: A Closer Look

Ceramic brackets are often perceived as a middle-ground option between traditional
metal braces and the fully invisible aligner systemes. Initially, ceramic brackets tend to be
more expensive than metal braces due to their aesthetic appeal and the materials used-
ceramic offers a tooth-colored option that blends with teeth, which many find desirable.
However, they generally fall in line with or slightly above the cost of traditional metal
braces when considering the overall treatment duration and frequency of adjustments

required.



In contrast, clear aligners like Invisalign are often positioned as premium products due to
their convenience and invisibility. While they can be priced higher initially compared to
ceramic brackets (especially for complex cases requiring multiple sets of aligners), some
parents might view them as an investment in their child’'s comfort and lifestyle during
treatment-no wires to tighten or food restrictions that come with traditional braces.
However, it's worth noting that clear aligners may require more frequent purchases as
treatment progresses, potentially leading to cumulative costs rivaling those of ceramic or

metal braces over time.

Potential Additional Expenses: Beyond the Brace Cost

One critical aspect often overlooked is additional expenses that come hand-in-hand with
orthodontic treatments. For ceramic brackets, while they might not require as frequent
adjustments as metal braces (thanks to their smooth surface reducing friction), there's
still potential for extra costs down the line. One significant consideration here is tooth
whitening post-treatment. Ceramic brackets can sometimes stain over time despite their
color-matching design intent; hence, some parents opt for professional whitening
sessions post-treatment to achieve that sparkling smile everyone desires. These sessions

aren't cheap and need factoring into the overall budget.

On the other hand, clear aligners also have associated costs beyond the initial fee-like
replacement aligners if lost or damaged (which is quite common given their removable
nature) and occasional office visits specifically for fitting new sets as treatment
progresses. While these don't directly equate to tooth whitening costs, they contribute

significantly to the total expenditure over time.

Insurance Coverage Nuances: Navigating Benefits



Insurance coverage plays a pivotal role in easing-or complicating-the financial burden of
orthodontic treatments. Here again, ceramic brackets present an interesting case
compared to invisible options like clear aligners. Many dental insurance plans cover a
portion of traditional metal brace treatments but may offer less comprehensive coverage
for cosmetic options like ceramic brackets or even clearer alternatives like lingual braces
(placed behind teeth). Parents should meticulously review their policies regarding what
percentages are covered for different types of appliances since this can significantly

impact out-of-pocket costs.

Clear aligners often face similar challenges with insurance coverage; while some plans
recognize them as legitimate orthodontic treatments worthy of partial reimbursement,

others categorize them

**Preventive Measures
Against Tooth Wear**:
Properly aligned teeth are less
prone to excessive wear and

tear; adults may pursue



orthodontic treatment to
prevent premature tooth
degradation and associated

costs of restorative dentistry.

When we chat about orthodontic treatments, especially for kids, the focus often shifts to
achieving that perfect smile, but it's equally important to consider how these treatments
affect comfort and oral hygiene. Let's dive into how ceramic brackets compare with other
invisible options like clear aligners and lingual brackets, focusing on their impact on oral
comfort during treatment and the ease of maintaining good oral hygiene-a crucial aspect

for our younger patients.

Ceramic Brackets: A Balance of Aesthetics and Comfort

Ceramic brackets have made a significant stride in blending with the natural color of teeth,
making them a popular choice for those who want a less obvious orthodontic solution.
From a comfort standpoint, ceramic brackets are generally well-tolerated. They tend to be
smoother than traditional metal brackets, which can reduce the likelihood of irritation to
the cheeks and lips-a common complaint with metal appliances. However, they can be

more prone to staining if not cleaned properly, which might require kids to be more



vigilant with their oral hygiene routines. In terms of maintaining oral hygiene, while ceramic
brackets aren't as shiny and attention-grabbing as some might think, their surface can still
accumulate plaque if not brushed diligely around each bracket and the wire. The slightly
rougher surface compared to clear aligners might make it a bit harder to keep things
spotless, but with regular brushing and flossing techniques tailored for orthodontic

wearers, this challenge is manageable.

Clear Aligners: The Invisible Choice

Clear aligners represent a significant leap in cosmetic orthodontics; they're essentially
invisible when worn, making them a favorite among teens and adults alike who prioritize
discretion. When it comes to comfort during treatment, clear aligners shine-there are no
metal parts poking or rubbing against the gums or inner cheeks. This design minimizes
irritation significantly. However, maintaining oral hygiene with aligners requires a different
approach compared to fixed appliances like brackets. Since aligners need to be removed
for eating and brushing, they actually encourage better oral hygiene practices by giving
kids full access to all surfaces of their teeth for cleaning. Yet, it's crucial that kids develop a
habit of consistently removing and cleaning their aligners along with thorough brushing

after meals-these habits are key to preventing decay and gum disease during treatment.

Lingual Brackets: Hidden but Not Without Challenges

Lingual brackets offer another invisible option by attaching to the back side of teeth (the
tongue side), making them nearly invisible from the outside. This could be considered the
ultimate in discretion for those very conscious about appearance during treatment.
Comfort-wise, lingual braces can initially pose a learning curve; speaking and eating might

feel awkward at first due to their placement on the tongue side of teeth. Over time though,



most adapt quite well. Regarding oral hygiene, lingual brackets present unique challenges
since they're tucked away from easy access. Kids will need special tools or techniques-
like interdental brushes designed specifically for lingual braces-to clean effectively around
these hidden braces without irritating gums or damaging tooth enamel inadvertently

swollen from plaque buildup hidden from sight.

Conclusion: Choosing What Fits Best

In wrapping up this comparison between ceramic brackets and other invisible options like
clear aligners and lingual brackets regarding comfort during orthodontic treatment for kids

and ease of maintaining oral hygiene-it's clear each choice comes with its own

**Facilitating Better Chewing
Efficiency**: Orthodontic
treatment can improve bite

function and alignment,



allowing for more efficient
chewing which is crucial for
digestion and overall
nutritional health in

adulthood.

The journey of orthodontic treatment for children, particularly the shift from traditional
metal braces to more discreet options like ceramic brackets and other invisible
alternatives, represents a significant intersection between dental health and psychological
wellbeing. This transformation isn't merely about achieving a straighter smile; it's deeply
entwined with the emotional landscape of growing up, where self-esteem and social
dynamics play pivotal roles. Let's delve into how different invisible brace options can

influence these crucial aspects of a child's development.

Starting with ceramic brackets, often hailed as the "invisible" alternative to metal braces,
their impact on self-esteem is notably positive. Made from tooth-colored materials,
ceramic brackets blend seamlessly with the natural color of teeth, significantly reducing

the visibility of braces. For many children, this subtlety can be a game-changer. Imagine



the confidence boost for a young individual knowing that their orthodontic treatment is
working towards a straight smile without drawing unwanted attention or comments. This
reduction in visibility can alleviate anxiety about appearance during school years, where
social interactions are heavily influenced by peer perceptions. With ceramic brackets,
children might feel less self-conscious about smiling widely or participating in photos,
fostering an environment where they can engage more freely and positively with their

peers.

However, while ceramic brackets offer enhanced aesthetics over traditional metal braces,
they're not entirely without drawbacks that could affect psychological comfort. They tend
to be more fragile than metal brackets-more susceptible to staining and breaking-and
often require closer dental care supervision. For some children, this might introduce
additional stress regarding maintenance and potential visits to the orthodontist for
repairs, which could momentarily dampen the initial confidence gained from their discreet

appearance.

Beyond ceramic brackets, clear aligners like Invisalign have emerged as another
formidable contender in the realm of invisible orthodontics. These removable trays offer
an even higher level of discretion since they can be taken out for meals and brushing. For
adolescents who value independence and want control over their treatment process,
clear aligners represent freedom alongside invisibility. The ability to remove aligners can
ease concerns about food restrictions common with fixed braces and allows for better
oral hygiene practices without the cumbersome task of brushing around wires and
brackets. This flexibility might contribute positively to self-esteem by promoting a sense
of responsibility and normalcy during treatment-something that resonates deeply with

teenagers striving for autonomy.

Yetll despite these advantagesl clear aligners also present unique challenges impacting

psychological well-beingll The requirement to wear them consistently (typically 22 hours a



day) demands discipline; missing even a few hours could delay treatment progress( This
level of commitment might create stress or feelings of burden for some children,
potentially affecting their motivation0000000000,00000000000000000,0000000000000000

In comparing these invisible options-ceramic brackets versus clear aligners-it becomes
evident that while both aim to minimize the visual impact of orthodontic treatment,they
cater differently to psychological needsliCeramic brackets provide a balance between
discretionDurability but may come with slight maintenance anxietieslOn the other

hand,clear aligners offer unprecedented conveniencellflexibility, 000000 disciplinedcommitment,00L

Ultimately,the choice between ceramic bracketsO000000 shouldn't solely rest on

About tooth

This article is about teeth in general. For specifically human teeth, see Human

tooth. For other uses, see Tooth (disambiguation).

A chimpanzee displaying his teeth



Details

Identifiers

Latin dens
MeSH D014070

FMA 12516

Anatomical terminology
[edit on Wikidata]

A tooth (pl.: teeth) is a hard, calcified structure found in the jaws (or mouths) of
many vertebrates and used to break down food. Some animals, particularly
carnivores and omnivores, also use teeth to help with capturing or wounding prey,
tearing food, for defensive purposes, to intimidate other animals often including
their own, or to carry prey or their young. The roots of teeth are covered by gums.
Teeth are not made of bone, but rather of multiple tissues of varying density and

hardness that originate from the outermost embryonic germ layer, the ectoderm.

The general structure of teeth is similar across the vertebrates, although there is
considerable variation in their form and position. The teeth of mammals have deep
roots, and this pattern is also found in some fish, and in crocodilians. In most
teleost fish, however, the teeth are attached to the outer surface of the bone, while
in lizards they are attached to the inner surface of the jaw by one side. In
cartilaginous fish, such as sharks, the teeth are attached by tough ligaments to the

hoops of cartilage that form the jaw.[1]

Monophyodonts are animals that develop only one set of teeth, while diphyodonts
grow an early set of deciduous teeth and a later set of permanent or "adult” teeth.
Polyphyodonts grow many sets of teeth. For example, sharks, grow a new set of
teeth every two weeks to replace worn teeth. Most extant mammals including
humans are diphyodonts, but there are exceptions including elephants, kangaroos,

and manatees, all of which are polyphyodonts.



Rodent incisors grow and wear away continually through gnawing, which helps
maintain relatively constant length. The industry of the beaver is due in part to this
qualification. Some rodents, such as voles and guinea pigs (but not mice), as well
as lagomorpha (rabbits, hares and pikas), have continuously growing molars in

addition to incisors.[z][S] Also, tusks (in tusked mammals) grow almost throughout
. 4
life.[ "]

Teeth are not always attached to the jaw, as they are in mammals. In many reptiles
and fish, teeth are attached to the palate or to the floor of the mouth, forming
additional rows inside those on the jaws proper. Some teleosts even have teeth in
the pharynx. While not true teeth in the usual sense, the dermal denticles of sharks
are almost identical in structure and are likely to have the same evolutionary origin.
Indeed, teeth appear to have first evolved in sharks, and are not found in the more
primitive jawless fish — while lampreys do have tooth-like structures on the tongue,
these are in fact, composed of keratin, not of dentine or enamel, and bear no
relationship to true teeth.[1] Though "modern” teeth-like structures with dentine
and enamel have been found in late conodonts, they are now supposed to have

evolved independently of later vertebrates' teeth.[5][6]

Living amphibians typically have small teeth, or none at all, since they commonly
feed only on soft foods. In reptiles, teeth are generally simple and conical in shape,
although there is some variation between species, most notably the venom-
injecting fangs of snakes. The pattern of incisors, canines, premolars and molars is
found only in mammals, and to varying extents, in their evolutionary ancestors. The
numbers of these types of teeth vary greatly between species; zoologists use a

standardised dental formula to describe the precise pattern in any given group. [1]

Etymology

[edit]



The word tooth comes from Proto-Germanic *tanps, derived from the Proto-Indo-
European *hAfA¢A¢a,-AjA A«dent; which was composed of the root *
hAfA¢Ac¢a,-AjA A-ed-to eat plus the active participle suffix *-nt, therefore literally

meaning ‘that which eats'.[7]

The irregular plural form teeth is the result of Germanic umlaut whereby vowels
immediately preceding a high vocalic in the following syllable were raised. As the
nominative plural ending of the Proto-Germanic consonant stems (to which *tanps
belonged) was *-iz, the root vowel in the plural form *tanpiz (changed by this point
to *tAfa€zA¢a~AIAfA’A¢ca,~A¥pi via unrelated phonological processes) was raised
to /oeADA€'A AL/, and later unrounded to /eADa€'A All/, resulting in the

tAfa€A Asp/tAfa€zAca,~A"palternation attested from Old English. Cf. also Old
English bAfa€!A Asc/bAfa€zAca-A“Afa€zAca,~Al'book/books' and'

mADa€!A A«s/mADEDA Afsouse/mice’, from Proto-Germanic *

bAfa€!A Acks/bAfaEIA Askiand *mAfaElA A«s/mAfaE A A«siz respectively.

Cognate with Latin dAfa€7A¢a,-A“ns, Greek ADAA A.Aca€0A-N0ADAIHRAS)) and
Sanskrit dat.

Origin
[edit]

Teeth are assumed to have evolved either from ectoderm denticles (scales, much
like those on the skin of sharks) that folded and integrated into the mouth (called
the "outside—in" theory), or from endoderm pharyngeal teeth (primarily formed in
the pharynx of jawless vertebrates) (the "inside—out” theory). In addition, there is
another theory stating that neural crest gene regulatory network, and neural crest-
derived ectomesenchyme are the key to generate teeth (with any epithelium,

either ectoderm or endoderm).[4][8]



The genes governing tooth development in mammals are homologous to those
involved in the development of fish scales.[g] Study of a tooth plate of a fossil of
the extinct fish Romundina stellina showed that the teeth and scales were made of
the same tissues, also found in mammal teeth, lending support to the theory that

teeth evolved as a modification of scales.[m]

Mammals

[edit]

Main article: Mammal tooth

Teeth are among the most distinctive (and long-lasting) features of mammal
species. Paleontologists use teeth to identify fossil species and determine their
relationships. The shape of the animal's teeth are related to its diet. For example,
plant matter is hard to digest, so herbivores have many molars for chewing and
grinding. Carnivores, on the other hand, have canine teeth to kill prey and to tear

meat.

Mammals, in general, are diphyodont, meaning that they develop two sets of teeth.
In humans, the first set (the "baby", "milk", "primary" or "deciduous” set) normally
starts to appear at about six months of age, although some babies are born with
one or more visible teeth, known as neonatal teeth. Normal tooth eruption at about
six months is known as teething and can be painful. Kangaroos, elephants, and

manatees are unusual among mammals because they are polyphyodonts.
Aardvark

[edit]

In aardvarks, teeth lack enamel and have many pulp tubules, hence the name of the

order Tubulidentata.["]



Canines
[edit]

In dogs, the teeth are less likely than humans to form dental cavities because of
the very high pH of dog saliva, which prevents enamel from demineralizing. []2]
Sometimes called cuspids, these teeth are shaped like points (cusps) and are used

for tearing and grasping food.[]3]

Cetaceans

[edit]

Main article: Baleen

Like human teeth, whale teeth have polyp-like protrusions located on the root
surface of the tooth. These polyps are made of cementum in both species, but in
human teeth, the protrusions are located on the outside of the root, while in whales
the nodule is located on the inside of the pulp chamber. While the roots of human
teeth are made of cementum on the outer surface, whales have cementum on the
entire surface of the tooth with a very small layer of enamel at the tip. This small
enamel layer is only seen in older whales where the cementum has been worn

away to show the underlying enamel.[m]

The toothed whale is a parvorder of the cetaceans characterized by having teeth.
The teeth differ considerably among the species. They may be numerous, with
some dolphins bearing over 100 teeth in their jaws. On the other hand, the
narwhals have a giant unicorn-like tusk, which is a tooth containing millions of
sensory pathways and used for sensing during feeding, navigation, and mating. It is
the most neurologically complex tooth known. Beaked whales are almost toothless,
with only bizarre teeth found in males. These teeth may be used for feeding but

also for demonstrating aggression and showmanship.



Primates

[edit]

Main articles: Human tooth and Dental anatomy

In humans (and most other primates), there are usually 20 primary (also "baby" or
"milk") teeth, and later up to 32 permanent teeth. Four of these 32 may be third
molars or wisdom teeth, although these are not present in all adults, and may be
removed surgically later in Iife.[15]

Among primary teeth, 10 of them are usually found in the maxilla (i.e. upper jaw)
and the other 10 in the mandible (i.e. lower jaw). Among permanent teeth, 16 are
found in the maxilla and the other 16 in the mandible. Most of the teeth have

uniquely distinguishing features.

Horse

[edit]

Main article: Horse teeth

An adult horse has between 36 and 44 teeth. The enamel and dentin layers of
horse teeth are intertwined.[16] All horses have 12 premolars, 12 molars, and 12
incisors.[w] Generally, all male equines also have four canine teeth (called tushes)
between the molars and incisors. However, few female horses (less than 28%) have
canines, and those that do usually have only one or two, which many times are only
partially erupted.[18] A few horses have one to four wolf teeth, which are vestigial
premolars, with most of those having only one or two. They are equally common in
male and female horses and much more likely to be on the upper jaw. If present
these can cause problems as they can interfere with the horse's bit contact.

Therefore, wolf teeth are commonly removed.[w]



Horse teeth can be used to estimate the animal's age. Between birth and five years,
age can be closely estimated by observing the eruption pattern on milk teeth and
then permanent teeth. By age five, all permanent teeth have usually erupted. The
horse is then said to have a "full” mouth. After the age of five, age can only be
conjectured by studying the wear patterns on the incisors, shape, the angle at
which the incisors meet, and other factors. The wear of teeth may also be affected
by diet, natural abnormalities, and cribbing. Two horses of the same age may have

different wear patterns.

A horse's incisors, premolars, and molars, once fully developed, continue to erupt
as the grinding surface is worn down through chewing. A young adult horse will
have teeth, which are 110-130 mm (4.5-5 inches) long, with the majority of the
crown remaining below the gumline in the dental socket. The rest of the tooth will
slowly emerge from the jaw, erupting about 3 mm (1/8 in) each year, as the horse
ages. When the animal reaches old age, the crowns of the teeth are very short and
the teeth are often lost altogether. Very old horses, if lacking molars, may need to
have their fodder ground up and soaked in water to create a soft mush for them to

eat in order to obtain adequate nutrition.

Proboscideans

[edit]

Section through the ivory tusk of a mammoth



Main article: Elephant ivory

Elephants’ tusks are specialized incisors for digging food up and fighting. Some
elephant teeth are similar to those in manatees, and elephants are believed to

have undergone an aquatic phase in their evolution.

At birth, elephants have a total of 28 molar plate-like grinding teeth not including
the tusks. These are organized into four sets of seven successively larger teeth
which the elephant will slowly wear through during its lifetime of chewing rough
plant material. Only four teeth are used for chewing at a given time, and as each
tooth wears out, another tooth moves forward to take its place in a process similar
to a conveyor belt. The last and largest of these teeth usually becomes exposed
when the animal is around 40 years of age, and will often last for an additional 20
years. When the last of these teeth has fallen out, regardless of the elephant's age,

the animal will no longer be able to chew food and will die of starvation. [19][20]

Rabbit
[edit]

Rabbits and other lagomorphs usually shed their deciduous teeth before (or very
shortly after) their birth, and are usually born with their permanent teeth.[21] The
teeth of rabbits complement their diet, which consists of a wide range of
vegetation. Since many of the foods are abrasive enough to cause attrition, rabbit
teeth grow continuously throughout Iife.[22] Rabbits have a total of six incisors,

three upper premolars, three upper molars, two lower premolggg,£8d two lower

molars on each side. There are no canines. Dental formula is = 28. Three to

four millimeters of the tooth is worn away by incisors every week, whereas the

cheek teeth require a month to wear away the same amount.[23]



The incisors and cheek teeth of rabbits are called aradicular hypsodont teeth. This
is sometimes referred to as an elodent dentition. These teeth grow or erupt
continuously. The growth or eruption is held in balance by dental abrasion from

chewing a diet high in fiber.

Buccal view of top incisor from Rattus rattus. Top incisor outlined in

yellow. Molars circled in blue.

Buccal view of the lower incisor from the right dentary of a Rattus rattus

Lingual view of the lower incisor from the right dentary of a Rattus rattus

Midsagittal view of top incisor from Rattus rattus. Top incisor outlined in

yellow. Molars circled in blue.

Rodents



[edit]

Rodents have upper and lower hypselodont incisors that can continuously grow
enamel throughout its life without having properly formed roots.[24] These teeth
are also known as aradicular teeth, and unlike humans whose ameloblasts die after
tooth development, rodents continually produce enamel, they must wear down
their teeth by gnawing on various materials.[25] Enamel and dentin are produced
by the enamel organ, and growth is dependent on the presence of stem cells,
cellular amplification, and cellular maturation structures in the odontogenic region. |
26] Rodent incisors are used for cutting wood, biting through the skin of fruit, or for
defense. This allows for the rate of wear and tooth growth to be at equilibrium.[24]
The microstructure of rodent incisor enamel has shown to be useful in studying the
phylogeny and systematics of rodents because of its independent evolution from
the other dental traits. The enamel on rodent incisors are composed of two layers:
the inner portio interna (PI) with Hunter-Schreger bands (HSB) and an outer portio
externa (PE) with radial enamel (RE).[27] It usually involves the differential
regulation of the epithelial stem cell niche in the tooth of two rodent species, such
as guinea pigs.[28][29]

Lingual view of top incisor from Rattus rattus. Top incisor outlined in

yellow. Molars circled in blue.

The teeth have enamel on the outside and exposed dentin on the inside, so they
self-sharpen during gnawing. On the other hand, continually growing molars are
found in some rodent species, such as the sibling vole and the guinea pig.[28][29]

There is variation in the dentition of the rodents, but generally, rodents lack



canines and premolars, and have a space between their incisors and molars, called
the diastema region.

Manatee

[edit]

Manatees are polyphyodont with mandibular molars developing separately from

the jaw and are encased in a bony shell separated by soft tissue.[3o][31]

Walrus

[edit]

Main article: Walrus ivory

Walrus tusks are canine teeth that grow continuously throughout Iife.[32]

Fish

[edit]

Teeth of a great white shark

See also: Pharyngeal teeth and Shark tooth



Fish, such as sharks, may go through many teeth in their lifetime. The replacement

of multiple teeth is known as polyphyodontia.

A class of prehistoric shark are called cladodonts for their strange forked teeth.

Unlike the continuous shedding of functional teeth seen in modern sharks, [33][34]

the majority of stem chondrichthyan lineages retained all tooth generations
developed throughout the life of the animal.[35] This replacement mechanism is
exemplified by the tooth whorl-based dentitions of acanthodians,[36] which

include the oldest known toothed vertebrate, Qianodus duplicis[37].

Amphibians
[edit]

All amphibians have pedicellate teeth, which are modified to be flexible due to
connective tissue and uncalcified dentine that separates the crown from the base
of the tooth.[38]

Most amphibians exhibit teeth that have a slight attachment to the jaw or acrodont
teeth. Acrodont teeth exhibit limited connection to the dentary and have little
enervation.[39] This is ideal for organisms who mostly use their teeth for grasping,
but not for crushing and allows for rapid regeneration of teeth at a low energy cost.
Teeth are usually lost in the course of feeding if the prey is struggling. Additionally,

amphibians that undergo a metamorphosis develop bicuspid shaped teeth. [40]
Reptiles

[edit]

The teeth of reptiles are replaced constantly throughout their lives. Crocodilian
juveniles replace teeth with larger ones at a rate as high as one new tooth per

socket every month. Once mature, tooth replacement rates can slow to two years



and even longer. Overall, crocodilians may use 3,000 teeth from birth to death.

New teeth are created within old teeth.[41]

Birds

[edit]

Main article: Ichthyornis

A skull of Ichthyornis discovered in 2014 suggests that the beak of birds may have

evolved from teeth to allow chicks to escape their shells earlier, and thus avoid

predators and also to penetrate protective covers such as hard earth to access

underlying food.[

Invertebrates

[edit]

The European medicinal leech has three jaws with numerous sharp teeth

which function like little saws for incising a host.

True teeth are unique to vertebrates,[44] although many invertebrates have
analogous structures often referred to as teeth. The organisms with the simplest
genome bearing such tooth-like structures are perhaps the parasitic worms of the
family Ancylostomatidae.[45] For example, the hookworm Necator americanus has

two dorsal and two ventral cutting plates or teeth around the anterior margin of



the buccal capsule. It also has a pair of subdorsal and a pair of subventral teeth

located close to the rear.[46]

Historically, the European medicinal leech, another invertebrate parasite, has been
used in medicine to remove blood from patients.[47] They have three jaws
(tripartite) that resemble saws in both appearance and function, and on them are
about 100 sharp teeth used to incise the host. The incision leaves a mark that is an
inverted Y inside of a circle. After piercing the skin and injecting anticoagulants
(hirudin) and anaesthetics, they suck out blood, consuming up to ten times their
body weight in a single meal.[48]

In some species of Bryozoa, the first part of the stomach forms a muscular gizzard
lined with chitinous teeth that crush armoured prey such as diatoms. Wave-like

peristaltic contractions then move the food through the stomach for digestion. [49]

The limpet rasps algae from rocks using teeth with the strongest known

tensile strength of any biological material.

Molluscs have a structure called a radula, which bears a ribbon of chitinous teeth.
However, these teeth are histologically and developmentally different from
vertebrate teeth and are unlikely to be homologous. For example, vertebrate teeth
develop from a neural crest mesenchyme-derived dental papilla, and the neural

. .. : 44
crest is specific to vertebrates, as are tissues such as enamel.[ "]



The radula is used by molluscs for feeding and is sometimes compared rather
inaccurately to a tongue. It is a minutely toothed, chitinous ribbon, typically used
for scraping or cutting food before the food enters the oesophagus. The radula is

unique to molluscs, and is found in every class of mollusc apart from bivalves.

Within the gastropods, the radula is used in feeding by both herbivorous and
carnivorous snails and slugs. The arrangement of teeth (also known as denticles)
on the radula ribbon varies considerably from one group to another as shown in

the diagram on the left.

Predatory marine snails such as the Naticidae use the radula plus an acidic
secretion to bore through the shell of other molluscs. Other predatory marine
snails, such as the Conidae, use a specialized radula tooth as a poisoned harpoon.
Predatory pulmonate land slugs, such as the ghost slug, use elongated razor-sharp
teeth on the radula to seize and devour earthworms. Predatory cephalopods, such

as squid, use the radula for cutting prey.

In most of the more ancient lineages of gastropods, the radula is used to graze by
scraping diatoms and other microscopic algae off rock surfaces and other
substrates. Limpets scrape algae from rocks using radula equipped with
exceptionally hard rasping teeth.[5o] These teeth have the strongest known tensile
strength of any biological material, outperforming spider silk.[5o] The mineral
protein of the limpet teeth can withstand a tensile stress of 4.9 GPa, compared to
4 GPa of spider silk and 0.5 GPa of human teeth.[51]

Fossilization and taphonomy
[edit]

Because teeth are very resistant, often preserved when bones are not,[52] and

reflect the diet of the host organism, they are very valuable to archaeologists and



palaeontologists.[53] Early fish such as the thelodonts had scales composed of
dentine and an enamel-like compound, suggesting that the origin of teeth was
from scales which were retained in the mouth. Fish as early as the late Cambrian
had dentine in their exoskeletons, which may have functioned in defense or for
sensing their environments.[54] Dentine can be as hard as the rest of teeth and is

composed of collagen fibres, reinforced with hydroxyapatite.[54]

Though teeth are very resistant, they also can be brittle and highly susceptible to
cracking.[55] However, cracking of the tooth can be used as a diagnostic tool for
predicting bite force. Additionally, enamel fractures can also give valuable insight

into the diet and behaviour of archaeological and fossil samples.

Decalcification removes the enamel from teeth and leaves only the organic interior
intact, which comprises dentine and Cementine.[56] Enamel is quickly decalcified
in acids,[57] perhaps by dissolution by plant acids or via diagenetic solutions, or in
the stomachs of vertebrate predators.[56] Enamel can be lost by abrasion or
spalling,[56] and is lost before dentine or bone are destroyed by the fossilisation
process.[57] In such a case, the 'skeleton’ of the teeth would consist of the dentine,

with a hollow pulp cavity.[56] The organic part of dentine, conversely, is destroyed
by alkalis.[57]

See also

[edit]

o in%di@hﬂ@op%tﬁl(nown
o Animal tooth development

o Dragon's teeth (mythology)
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In orthodontics, a malocclusion is a misalignment or incorrect relation between
the teeth of the upper and lower dental arches when they approach each other as
the jaws close. The English-language term dates from 1864; [1] Edward Angle
(1855-1930), the "father of modern orthodontics",[2][3][need quotation to verify]
popularised it. The word derives from mal- ‘incorrect’ and occlusion the manner in

which opposing teeth meet.

The malocclusion classification is based on the relationship of the mesiobuccal
cusp of the maxillary first molar and the buccal groove of the mandibular first
molar. If this molar relationship exists, then the teeth can align into normal
occlusion. According to Angle, malocclusion is any deviation of the occlusion from
the ideal.[4] However, assessment for malocclusion should also take into account
aesthetics and the impact on functionality. If these aspects are acceptable to the
patient despite meeting the formal definition of malocclusion, then treatment may
not be necessary. It is estimated that nearly 30% of the population have
malocclusions that are categorised as severe and definitely benefit from

orthodontic treatment.[5]

Causes
[edit]

The aetiology of malocclusion is somewhat contentious, however, simply put it is
multifactorial, with influences being both genetic[6][unreliable source?] and
environmental.[7] Malocclusion is already present in one of the Skhul and Qafzeh
hominin fossils and other prehistoric human skuIIs.[8][9] There are three generally

accepted causative factors of malocclusion:

o Skeletal factors — the size, shape and relative positions of the upper and lower
jaws. Variations can be caused by environmental or behavioral factors such as
muscles of mastication, nocturnal mouth breathing, and cleft lip and cleft

palate.



o Muscle factors — the form and function of the muscles that surround the
teeth. This could be impacted by habits such as finger sucking, nail biting,
pacifier and tongue thrusting[m]

o Dental factors — size of the teeth in relation to the jaw, early loss of teeth
could result in spacing or mesial migration causing crowding, abnormal
eruption path or timings, extra teeth (supernumeraries), or too few teeth

(hypodontia)

There is not one single cause of malocclusion, and when planning orthodontic
treatment it is often helpful to consider the above factors and the impact they
have played on malocclusion. These can also be influenced by oral habits and

. . 1412
pressure resulting in malocclusion.[ ][ “]

Behavioral and dental factors
[edit]

In the active skeletal growth,[13] mouthbreathing, finger sucking, thumb sucking,
pacifier sucking, onychophagia (nail biting), dermatophagia, pen biting, pencil
biting, abnormal posture, deglutition disorders and other habits greatly influence

the development of the face and dental arches.[14][15][16][17][18
19][20

] Pacifier sucking

habits are also correlated with otitis media.| | Dental caries, periapical

inflalmmation and tooth loss in the deciduous teeth can alter the correct
permanent teeth eruptions.

Primary vs. secondary dentition

[edit]

Malocclusion can occur in primary and secondary dentition.

In primary dentition malocclusion is caused by:



o Underdevelopment of the dentoalvelor tissue.
o Over development of bones around the mouth.
o Cleft lip and palate.

o Overcrowding of teeth.

o Abnormal development and growth of teeth.
In secondary dentition malocclusion is caused by:

o Periodontal disease.
o Overeruption of teeth.[21]

o Premature and congenital loss of missing teeth.
Signs and symptoms
[edit]

Malocclusion is a common finding,[22][23] although it is not usually serious enough
to require treatment. Those who have more severe malocclusions, which present
as a part of craniofacial anomalies, may require orthodontic and sometimes

surgical treatment (orthognathic surgery) to correct the problem.

The ultimate goal of orthodontic treatment is to achieve a stable, functional and
aesthetic alignment of teeth which serves to better the patient's dental and total
health.[24] The symptoms which arise as a result of malocclusion derive from a

deficiency in one or more of these categories.[25]

The symptoms are as follows:

o Tooth decay (caries): misaligned teeth will make it more difficult to maintain
oral hygiene. Children with poor oral hygiene and diet will be at an increased
risk.

o Periodontal disease: irregular teeth would hinder the ability to clean teeth

meaning poor plaque control. Additionally, if teeth are crowded, some may be



more buccally or lingually placed, there will be reduced bone and periodontal
support. Furthermore, in Class Ill malocclusions, mandibular anterior teeth are
pushed labially which contributes to gingival recession and weakens
periodontal support.

o Trauma to anterior teeth: Those with an increased overjet are at an increased
risk of trauma. A systematic review found that an overjet of greater than 3mm
will double the risk of trauma.

o Masticatory function: people with anterior open bites, large increased &
reverse overjet and hypodontia will find it more difficult to chew food.

o Speech impairment: a lisp is when the incisors cannot make contact,
orthodontics can treat this. However, other forms of misaligned teeth will have
little impact on speech and orthodontic treatment has little effect on fixing
any problems.

o Tooth impaction: these can cause resorption of adjacent teeth and other
pathologies for example a dentigerous cyst formation.

o Psychosocial wellbeing: malocclusions of teeth with poor aesthetics can have

a significant effect on self-esteem.

Malocclusions may be coupled with skeletal disharmony of the face, where the
relations between the upper and lower jaws are not appropriate. Such skeletal
disharmonies often distort sufferer's face shape, severely affect aesthetics of the
face, and may be coupled with mastication or speech problems. Most skeletal

[

malocclusions can only be treated by orthognathic surgery. citation needed]

Classification
[edit]

Depending on the sagittal relations of teeth and jaws, malocclusions can be
divided mainly into three types according to Angle's classification system

published 1899. However, there are also other conditions, e.g. crowding of teeth, not



directly fitting into this classification.

Many authors have tried to modify or replace Angle's classification. This has
resulted in many subtypes and new systems (see section below: Review of Angle's

system of classes).

A deep bite (also known as a Type Il Malocclusion) is a condition in which the
upper teeth overlap the lower teeth, which can result in hard and soft tissue
trauma, in addition to an effect on appearance.[26] [t has been found to occur in
15-20% of the US population.[27]

An open bite is a condition characterised by a complete lack of overlap and
occlusion between the upper and lower incisors.[28] In children, open bite can be
caused by prolonged thumb sucking.[zg] Patients often present with impaired

speech and mastication.[so]

Overbites
[edit]

This is a vertical measurement of the degree of overlap between the maxillary
incisors and the mandibular incisors. There are three features that are analysed in

the classification of an overbite:

o Degree of overlap: edge to edge, reduced, average, increased
o Complete or incomplete: whether there is contact between the lower teeth
and the opposing teeth/tissue (hard palate or gingivae) or not.

o Whether contact is traumatic or atraumatic

An average overbite is when the upper anterior teeth cover a third of the lower
teeth. Covering less than this is described as ‘reduced’ and more than this is an

‘increased’ overbite. No overlap or contact is considered an ‘anterior open bite’.[25
12132



Angle's classification method

[edit]

This section may be too technical for most readers to understand. Please

O RENS IHTBFBVR it to make it understandable to non-experts, without removing

the technical details. (September 2023) (Learn how and when to remove this
message)

Class | with severe crowding and labially erupted canines

| T T e T o —

Class Il molar relationship

Edward Angle, who is considered the father of modern orthodontics, was the first
to classify malocclusion. He based his classifications on the relative position of the
maxillary first molar.[33] According to Angle, the mesiobuccal cusp of the upper
first molar should align with the buccal groove of the mandibular first molar. The
teeth should all fit on a line of occlusion which, in the upper arch, is a smooth curve
through the central fossae of the posterior teeth and cingulum of the canines and
incisors, and in the lower arch, is a smooth curve through the buccal cusps of the

posterior teeth and incisal edges of the anterior teeth. Any variations from this



resulted in malocclusion types. It is also possible to have different classes of

malocclusion on left and right sides.

o Class | (Neutrocclusion): Here the molar relationship of the occlusion is
normal but the incorrect line of occlusion or as described for the maxillary
first molar, but the other teeth have problems like spacing, crowding, over or
under eruption, etc.

o Class Il (Distocclusion (retrognathism, overjet, overbite)): In this situation, the
mesiobuccal cusp of the upper first molar is not aligned with the mesiobuccal
groove of the lower first molar. Instead it is anterior to it. Usually the
mesiobuccal cusp rests in between the first mandibular molars and second
premolars. There are two subtypes:

o Class Il Division 1: The molar relationships are like that of Class Il and the
anterior teeth are protruded.

o Class Il Division 2: The molar relationships are Class |l but the central are
retroclined and the lateral teeth are seen overlapping the centrals.

o Class lll: (Mesiocclusion (prognathism, anterior crossbite, negative overjet,
underbite)) In this case the upper molars are placed not in the mesiobuccal
groove but posteriorly to it. The mesiobuccal cusp of the maxillary first molar
lies posteriorly to the mesiobuccal groove of the mandibular first molar.
Usually seen as when the lower front teeth are more prominent than the
upper front teeth. In this case the patient very often has a large mandible or a

short maxillary bone.
Review of Angle's system of classes and alternative systems
[edit]

A major disadvantage of Angle's system of classifying malocclusions is that it only
considers two dimensions along a spatial axis in the sagittal plane in the terminal
occlusion, but occlusion problems can be three-dimensional. It does not recognise

deviations in other spatial axes, asymmetric deviations, functional faults and other



therapy-related features.

Angle's classification system also lacks a theoretical basis; it is purely descriptive.
Its much-discussed weaknesses include that it only considers static occlusion, it
does not account for the development and causes (aetiology) of occlusion
problems, and it disregards the proportions (or relationships in general) of teeth
and face.[34] Thus, many attempts have been made to modify the Angle system or
to replace it completely with a more efficient one,[35] but Angle's classification

[

continues be popular mainly because of its simplicity and clarity."citation needed]

Well-known modifications to Angle's classification date back to Martin Dewey
(1915) and Benno Lischer (1912, 1933). Alternative systems have been suggested by,
among others, Simon (1930, the first three-dimensional classification system),
Jacob A. Salzmann (1950, with a classification system based on skeletal structures)
and James L. Ackerman and William R. Proffit (1969).[36]

Incisor classification
[edit]

Besides the molar relationship, the British Standards Institute Classification also

classifies malocclusion into incisor relationship and canine relationship.

o Class I: The lower incisor edges occlude with or lie immediately below the
cingulum plateau of the upper central incisors
o Class ll: The lower incisor edges lie posterior to the cingulum plateau of the
upper incisors
o Division 1 — the upper central incisors are proclined or of average
inclination and there is an increase in overjet
o Division 2 — The upper central incisors are retroclined. The overjet is

usually minimal or may be increased.



o Class lll: The lower incisor edges lie anterior to the cingulum plateau of the

upper incisors. The overjet is reduced or reversed.
Canine relationship by Ricketts

[edit]
o Class I: Mesial slope of upper canine coincides with distal slope of lower
canine
o Class ll: Mesial slope of upper canine is ahead of distal slope of lower canine

o Class lll: Mesial slope of upper canine is behind to distal slope of lower canine
Crowding of teeth
[edit]

Dental crowding is defined by the amount of space that would be required for the
teeth to be in correct alignment. It is obtained in two ways: 1) by measuring the
amount of space required and reducing this from calculating the space available

via the width of the teeth, or 2) by measuring the degree of overlap of the teeth.

The following criterion is used:[25]
o O-4mm = Mild crowding
o 4-8mm = Moderate crowding

o >8mm = Severe crowding
Causes
[edit]

Genetic (inheritance) factors, extra teeth, lost teeth, impacted teeth, or abnormally
shaped teeth have been cited as causes of crowding. lll-fitting dental fillings,
crowns, appliances, retainers, or braces as well as misalignment of jaw fractures

after a severe injury are also known to cause crowding.[26] Tumors of the mouth



and jaw, thumb sucking, tongue thrusting, pacifier use beyond age three, and

prolonged use of a bottle have also been identified.[26]

Lack of masticatory stress during development can cause tooth overcrowding. [37][
38] Children who chewed a hard resinous gum for two hours a day showed
increased facial growth.[37] Experiments in animals have shown similar results. In
an experiment on two groups of rock hyraxes fed hardened or softened versions of
the same foods, the animals fed softer food had significantly narrower and shorter

9

faces and thinner and shorter mandibles than animals fed hard food.[37 [failed verificat

A 2016 review found that breastfeeding lowers the incidence of malocclusions
40
]

developing later on in developing infants.|
During the transition to agriculture, the shape of the human mandible went through
a series of changes. The mandible underwent a complex shape changes not
matched by the teeth, leading to incongruity between the dental and mandibular
form. These changes in human skulls may have been "driven by the decreasing bite
forces required to chew the processed foods eaten once humans switched to
growing different types of cereals, milking and herding animals about 10,000 years

ago.[3814]

Treatment
[edit]

Orthodontic management of the condition includes dental braces, lingual braces,
clear aligners or palatal expanders.[42] Other treatments include the removal of
one or more teeth and the repair of injured teeth. In some cases, surgery may be

necessary.[43]

Treatment



[edit]

Malocclusion is often treated with orthodontics,[42] such as tooth extraction, clear
aligners, or dental braces,[44] followed by growth modification in children or jaw
surgery (orthognathic surgery) in adults. Surgical intervention is used only in rare
occasions. This may include surgical reshaping to lengthen or shorten the jaw.
Wires, plates, or screws may be used to secure the jaw bone, in a manner like the
surgical stabilization of jaw fractures. Very few people have "perfect’ alignment of

their teeth with most problems being minor that do not require treatment. [37]

Crowding
[edit]

Crowding of the teeth is treated with orthodontics, often with tooth extraction,
clear aligners, or dental braces, followed by growth modification in children or jaw
surgery (orthognathic surgery) in adults. Surgery may be required on rare
occasions. This may include surgical reshaping to lengthen or shorten the jaw
(orthognathic surgery). Wires, plates, or screws may be used to secure the jaw
bone, in a manner similar to the surgical stabilization of jaw fractures. Very few
people have “perfect” alignment of their teeth. However, most problems are very

minor and do not require treatment.[39]

Class |
[edit]

While treatment is not crucial in class | malocclusions, in severe cases of crowding

can be an indication for intervention. Studies indicate that tooth extraction can

45][46] Further research is

45][47]

have benefits to correcting malocclusion in individuals. [

needed as reoccurring crowding has been examined in other clinical trials. |



Class I
[edit]
A few treatment options for class Il malocclusions include:

1. Functional appliance which maintains the mandible in a postured position to
influence both the orofacial musculature and dentoalveolar development prior
to fixed appliance therapy. This is ideally done through pubertal growth in
pre-adolescent children and the fixed appliance during permanent dentition .[
48] Different types of removable appliances include Activator, Bionatar,
Medium opening activator, Herbst, Frankel and twin block appliance with the
twin block being the most widely used one.[49]

2. Growth modification through headgear to redirect maxillary growth

3. Orthodontic camouflage so that jaw discrepancy no longer apparent

4. Orthognathic surgery — sagittal split osteotomy mandibular advancement
carried out when growth is complete where skeletal discrepancy is severe in
anterior-posterior relationship or in vertical direction. Fixed appliance is
required before, during and after surgery.

5. Upper Removable Appliance — limited role in contemporary treatment of
increased overjets. Mostly used for very mild Class ll, overjet due to incisor

proclination, favourable overbite.
Class Il Division 1

[edit]

Low- to moderate- quality evidence suggests that providing early orthodontic
treatment for children with prominent upper front teeth (class Il division 1) is more
effective for reducing the incidence of incisal trauma than providing one course of

orthodontic treatment in adolescence.[50] There do not appear to be any other



advantages of providing early treatment when compared to late treatment. [50]
Low-quality evidence suggests that, compared to no treatment, late treatment in
adolescence with functional appliances is effective for reducing the prominence of

upper front teeth.[5o]

Class Il Division 2

[edit]

Treatment can be undertaken using orthodontic treatments using dental braces. [51
| While treatment is carried out, there is no evidence from clinical trials to

51
[FTA

2018 Cochrane systematic review anticipated that the evidence base supporting

recommend or discourage any type of orthodontic treatment in children.

treatment approaches is not likely to improve occlusion due to the low prevalence
of the condition and the ethical difficulties in recruiting people to participate in a

randomized controlled trials for treating this Condition.[51]

Class llI
[edit]

The British Standard Institute (BSI) classify class lll incisor relationship as the lower
incisor edge lies anterior to the cingulum plateau of the upper incisors, with
reduced or reversed over jet.[52] The skeletal facial deformity is characterized by
mandibular prognathism, maxillary retrognathism or a combination of the two. This

effects 3-8% of UK population with a higher incidence seen in Asia.[53]

One of the main reasons for correcting Class lll malocclusion is aesthetics and
function. This can have a psychological impact on the person with malocclusion
resulting in speech and mastication problems as well. In mild class Ill cases, the

patient is quite accepting of the aesthetics and the situation is monitored to



observe the progression of skeletal growth.[54]

Maxillary and mandibular skeletal changes during prepubertal, pubertal and post
pubertal stages show that class Ill malocclusion is established before the
prepubertal stage.[55] One treatment option is the use of growth modification
appliances such as the Chin Cap which has greatly improved the skeletal
framework in the initial stages. However, majority of cases are shown to relapse
into inherited class lll malocclusion during the pubertal growth stage and when the

appliance is removed after treatment.[55]

Another approach is to carry out orthognathic surgery, such as a bilateral sagittal
split osteotomy (BSSO) which is indicated by horizontal mandibular excess. This
involves surgically cutting through the mandible and moving the fragment forward
or backwards for desired function and is supplemented with pre and post surgical
orthodontics to ensure correct tooth relationship. Although the most common
surgery of the mandible, it comes with several complications including: bleeding
from inferior alveolar artery, unfavorable splits, condylar resorption, avascular

necrosis and worsening of temporomandibular joint.[56]

Orthodontic camouflage can also be used in patients with mild skeletal
discrepancies. This is a less invasive approach that uses orthodontic brackets to
correct malocclusion and try to hide the skeletal discrepancy. Due to limitations of
orthodontics, this option is more viable for patients who are not as concerned
about the aesthetics of their facial appearance and are happy to address the
malocclusion only, as well as avoiding the risks which come with orthognathic
surgery. Cephalometric data can aid in the differentiation between the cases that
benefit from ortho-surgical or orthodontic treatment only (camouflage); for
instance, examining a large group of orthognathic patient with Class llI
malocclusions they had average ANB angle of -3.57° (95% Cl, -3.92° to -3.21°). [57]



Deep bite
[edit]

The most common corrective treatments available are fixed or removal appliances
(such as dental braces), which may or may not require surgical intervention. At this

time there is no robust evidence that treatment will be successful. [51]

Open bite
[edit]

An open bite malocclusion is when the upper teeth don't overlap the lower teeth.
When this malocclusion occurs at the front teeth it is known as anterior open bite.
An open bite is difficult to treat due to multifactorial causes, with relapse being a
major concern. This is particularly so for an anterior open bite.[58] Therefore, it is
important to carry out a thorough initial assessment in order to obtain a diagnosis
to tailor a suitable treatment plan.[58] It is important to take into consideration any
habitual risk factors, as this is crucial for a successful outcome without relapse.
Treatment approach includes behavior changes, appliances and surgery.
Treatment for adults include a combination of extractions, fixed appliances,
intermaxillary elastics and orthognathic surgery.[so] For children, orthodontics is
usually used to compensate for continued growth. With children with mixed
dentition, the malocclusion may resolve on its own as the permanent teeth erupt.
Furthermore, should the malocclusion be caused by childhood habits such as digit,
thumb or pacifier sucking, it may result in resolution as the habit is stopped. Habit
deterrent appliances may be used to help in breaking digit and thumb sucking
habits. Other treatment options for patients who are still growing include functional

appliances and headgear appliances.



Tooth size discrepancy
[edit]

|dentifying the presence of tooth size discrepancies between the maxillary and
mandibular arches is an important component of correct orthodontic diagnosis

and treatment planning.

To establish appropriate alignment and occlusion, the size of upper and lower front
teeth, or upper and lower teeth in general, needs to be proportional. Inter-arch
tooth size discrepancy (ITSD) is defined as a disproportion in the mesio-distal
dimensions of teeth of opposing dental arches. The prevalence is clinically
significant among orthodontic patients and has been reported to range from 17%
to 30%.[°%]

|dentifying inter-arch tooth size discrepancy (ITSD) before treatment begins allows
the practitioner to develop the treatment plan in a way that will take ITSD into
account. ITSD corrective treatment may entail demanding reduction (interproximal
wear), increase (crowns and resins), or elimination (extractions) of dental mass
prior to treatment finalization.[6o]

Several methods have been used to determine ITSD. Of these methods the one
most commonly used is the Bolton analysis. Bolton developed a method to
calculate the ratio between the mesiodistal width of maxillary and mandibular
teeth and stated that a correct and harmonious occlusion is possible only with
adequate proportionality of tooth sizes.[6o] Bolton's formula concludes that if in
the anterior portion the ratio is less than 77.2% the lower teeth are too narrow, the
upper teeth are too wide or there is a combination of both. If the ratio is higher
than 77.2% either the lower teeth are too wide, the upper teeth are too narrow or

there is a combination of both.[59]

Other conditions



[edit]

Further information: Open bite malocclusion

Open bite treatment after eight months of braces.

Other kinds of malocclusions can be due to or horizontal, vertical, or transverse

skeletal discrepancies, including skeletal asymmetries.

Increased vertical growth causes a long facial profile and commonly leads to an
open bite malocclusion, while decreased vertical facial growth causes a short facial
profile and is commonly associated with a deep bite malocclusion. However, there
are many other more common causes for open bites (such as tongue thrusting and

thumb sucking) and likewise for deep bites.[6]][62][63]

The upper or lower jaw can be overgrown (macrognathia) or undergrown
(micrognathia).[62][6]][63] It has been reported that patients with micrognathia are
also affected by retrognathia (abnormal posterior positioning of the mandible or
maxilla relative to the facial structure).[62] These patients are majorly predisposed
to a class Il malocclusion. Mandibular macrognathia results in prognathism and

predisposes patients to a class Il malocclusion.[64]

Most malocclusion studies to date have focused on Class Ill malocclusions.
Genetic studies for Class Il and Class | malocclusion are more rare. An example of
hereditary mandibular prognathism can be seen amongst the Hapsburg Royal
family where one third of the affected individuals with severe class Illl malocclusion

had one parent with a similar phenotype [65]

The frequent presentation of dental malocclusions in patients with craniofacial

birth defects also supports a strong genetic aetiology. About 150 genes are



associated with craniofacial conditions presenting with malocclusions.[66]
Micrognathia is a commonly recurring craniofacial birth defect appearing among

multiple syndromes.

For patients with severe malocclusions, corrective jaw surgery or orthognathic
surgery may be carried out as a part of overall treatment, which can be seen in

about 5% of the general population.[62][6]][63]

See also

[edit]

Crossbite

(¢]

Elastics

o

Facemask (orthodontics)

(¢]

@)

Maximum intercuspation

o

Mouth breathing

o

Occlusion (dentistry)
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