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Aetiology of malocclusion 
Soft tissue factors

We have already taken malocclusion due to skeletal factors, now we will talk about soft tissue factors …. 
Lecture outline:
Soft tissues definition and their importance 

Equilibrium theory
Common malocclusions and their relation to soft tissues 

Aetiology of malocclusion:
1- Skeletal factors 

2- Soft tissues factors

3- Local factors  

4- dento-alveolar (can also be considered with local factors) 

- Any malocclusion is caused by one or a combination of the previous factors
· Soft tissue definition:
all non calcified structures which are relevant to tooth position and orthodontic tooth movement or orthodontic treatment … these include : lips, tongue, cheeks, floor of the mouth, palate, throat, muscles of mastication and facial expression, gingiva, periodontal ligament, labial frenum and so on.... 

Importance of soft tissues:

- Soft tissues can cause malocclusion 
- They can exacerbate malocclusion "secondary factor"
- Compensation of malocclusion "which is helpful for us"

- Stability of orthodontic treatment

-dento-alveolar compensation: minimize or hide malocclusion that is caused by skeletal factors … if the compensation happens naturally we call it dento-alveolar compensation, if the compensation is caused by orthodontic treatment it is called Camouflage 

** Camouflage: orthodontically repositioning the teeth in the jaws so that there is an acceptable dental occlusion and an esthetic facial appearance" human interference"

- a patient with class II division I, there is skeletal problem, the soft tissue is an important factor to minimize or mask the severity of this problem > for example it tries to procline the lower incisors to minimize the overjet or it could retrocline the upper incisors in class II cases

- a patient with class III, the soft tissue tries to procline the upper incisors and retrocline the lower incisors to minimize or mask the severity of malocclusion
This is what we mean by dento-alveolar compensation …

soft tissue factors:
equilibrium theory:
teeth lie in a zone of soft tissue balance, this balance is very narrow especially for lower incisors 

there are factors affecting tooth position: 
1- intrinsic factors: forces from the lips, cheeks and the tongue" the equilibrium between these affect the tooth position"
2- extrinsic factors: like habits that affect the balance or orthodontic treatment with appliances which also affect this balance
-naturally we have occlusal forces "forces from the dental occlusion" and forces from the periodontal ligament

- Between the lips, cheeks and the tongue, the tongue is the most powerful force and the balancing factor for this force is coming from the periodontal ligament" what restrict the lower incisors from proclining due to the action of the tongue is a healthy periodontal ligament"
- patients with periodontal diseases usually have spacing and proclination, in more sever cases such as cancrum oris "which is common in Africa" as a result of not having cheeks the teeth are severely proclined  

- any force acting on a tooth it will depend on the level, duration and direction of the force
- teeth can move depending on the size of the root "biomechanics" even small forces up to 50 g or less can move teeth , intrusion require less force , the force magnitude is combined with a duration of minimum 5-6 hours of sustained forces in order to move the teeth 
- masticatory forces are large forces but the duration of the force is less than 4 hours so it will not cause teeth movement in healthy periodontal ligaments ,any force can move teeth in a person with poor periodontal health
- light sustained forces rather than heavy forces during function are important when considering the aetiology of malocclusion
* lips:

During examination we look at lips at rest and during function 

Lips at rest: we look at the lip contour and lip line 

Lips during function: lip seal and activity of the lower lip

- lip contour: could reflect the activity of the lips 
 Africans have everted lips which means that the activity is reduced ,and the forces of the lips is less than normal so their incisors are more towards proclination 

Everted lips introduce lower forces on teeth and in order for the balance to happen proclination of the incisors occur
Vertical lips: more activity and therefore retroclination of incisors 
- Lip line: the relationship between the lower lip with the upper central incisors

Normal lip line: when the lower lip cover one third of the upper incisors up to 3 mm 

Low lip line: it is covering less the one third of the upper incisors

High lip line: covering more than one third
- the lip line is related to the inclination of the upper incisors 

High lip line: retroclined upper incisors

Low lip line: Proclined upper incisors and the lower lip can be behind the upper incisor 

Competent lips: ability of the 2 lips to meat at rest without effort "minimal effort when the mandible at rest position", if there is effort then the lips are not competent
Lips can be incompetent for the following reasons: 
1) skeletal .. ex when we have vertical malocclusion like skeletal overbite or class 2 malocclusion, so skeletal structure prevent them to meet 
2) soft tissue .. very short lips , cannot meet at rest unless we have good effort  

3) dental .. proclined incisors

· Incompetent lips :

 when mandible at rest position ,the lips are apart  and muscle effort is required to clse the lips

· Potentially competent lip ( British term) : 

Those which lips are long enough too span the space between the jaws but are prevented of being so by interposition of upper incisors (this term is not used that much 

Why do we need to know about lip competence ?

For anterior oral seal 

Normally ant oral seal is produced by contacts between lips in adults .

When you eat, in order to swallow you need to have a mechanism that you achieve an ant oral seal , in order to be able to digest and swallow your food
* Infantile swallowing behavior:
Infant relay on breast feeding so they must have suitable swallowing  pattern  that should go with breast feeding .
There is more activity in the ant lip area , so during the breast feeding the tongue come in contact with the lower lip as they are a glue together .
They usually achieve an ant oral seal by tongue to lower lip contact 

There is more activity in the ant area more than in post area.

Mainly it remains for one year .

* Mature swallowing behavior :

occur after eruption of teeth .
teeth come into occlusion during swallowing , lips come into occlusion , they come to contact 
and tongue with contact with gingival area then due to activity of the post tongue that pushes the food backwards and the teeth come into occlusion .
* sometimes between these two mechanism we have like transitional period , and sometimes we have malocclusion that the pt connnot swallow normally so he has adapted swallowing behavior  inorder to manage his malocclusion , inorder to obtain an ant oral seal .

* achieving ant oral seal :

1) normal cases Or the pt has minimal skeletal problem , circum oral mascular activity .

2) mandible post our anterior 

3) for sever problems like ( severe overjet) , the lips behind the upper incisors .

4) open bite , tongue to lower lip contact like infantile or combination of these .

Note : 

Usually if we correct the malocclusion , the swallowing behavior become adapted .

* normally  : lip contacts , incisors come together ,  tongue contact ant palate , post muscle of tongue pushes the food bullous 
* Hyper active lower lip :

Cause retrocline lower incisors , and could procline upper incisors

* tongue :
Rest , size , position , function 

Size : border rough from occlusion .

Position : important for malocclusion than activity 

-Anterior position of the tongue for along time is enough to cause                  malocclusion.

(TONGUE THRUST ) >> anterior position of the tongue 

- adaptive : 

Tongue comes into forward position like tongue to lower lip contact to adapt malocclusion not to cause a malocclusion 

- endogenous : in rare cases , the tongue is in a forward position and with large activity  , due to intrinsic activity of tongue .

Like in pts have neurological disorder 

it’s the cause of malocclusion not adaptive  

so tongue thrust >> most tongue during swallowing attempt to create an ant oral seal and usually of too short duration because of malocclusion , so they are adaptive not the cause of malocclusion . it causes proclination 

* endogenous features ( homework ) !

* periodontal ligament ( PDL)

 - It has an intrinsic force which may produce resistance to the imbalance between the tongue versus lips and cheeks .

- Its a stabilizing factor 

- Disturbance in PD support upsets its equilibrium so migration and spacing of anterior teeth will occur  .

* masticatory muscles :

it’s a debatable subject 

- In general, increase the muscular forces of mastication could alter the jaw and arch dimension 

- biting forces may influence vertical eruption of teeth 
- short face have great biting force than long face 

They noticed that pts with sort face , the activity of masticatory muscle more than in pts with skeletal openbite 
If its cause or effect – reduced facial height increase the occlusal forces) >> its debatable 

But until now , most scientists say that a masticatory muscle is usually play  important role in determine the vertical face height .
( 28;31 min ) 

But u should know that there is a debate about whether masticatory forces  affect the vertical dimension or the other way around.
Digit sucking (thumb sucking habits ):

We'll take more details about it in the coming lectures , but for now u should know that this extrinsic force affects the equilibrium and so affect the position of teeth .

Imagine that a patient is sucking his right thumb :

His upper incisor will become proclined , lower incisor retroclined( however this sometimes doesn’t occur and the effect appears only on the upper incisor ) and this causes increased overjet .
The tongue position will be lowered and this will cause over eruption of the posterior teeth causing anterior open bite .

All these changes occur in the vertical dimension .

In the transverse dimension there's also equilibrium which will also be affected , but how ??

The movement of the tongue downwards will cause the cheeks to press more , so the arch dimension will decrease ( narrowing of the upper arch )

When thepatient occludes his teeth and there's narrowing of the arch this will cause cross bite and mandibular displacement (shift of the mandible ).

If the patient is sucking his right thumb , the anterior open bite won't be symmetrical and it'll be shifted to the right .
Open bite doesn’t extend posteriorly (only to the incisal third ).

Thumb sucking might also cause eczema for the skin .

If the patient sucks two thumbs the open bite might be symmetrical .

Adenoids:

U should know the exact position of the adenoids 

It causes nasal obstruction so the patient breathes from his mouth ( the same effect of thumb sucking )

Soo nasal obstruction forces mouth breathing for a long period , and when the mandible opens for a long time this causes the posterior teeth to over erupt causing increased lower facial hight and this might transform into skeletal open bite ,, and there might also be narrowing of the upper arch .

 Chronic nasal obstruction is probably one environmental cause in the development of  a long face but its unlikely to be a principle etiological factor.

Causes of Class 2 division 1 :
-digit sucking Habits 

-, lower lip coming behind the upper incisors so it proclines them 

-Adabted tongue to lower lip swallowing pattern ( if they have anterior open bite )

 The severity is increased by:  the lower lips coming behind the upper incisors 

Stability of class 2 division 1 :

-Cessation of habbit 

· Lip competence

Class 2 division 2 :

Causes :

-high lower lip line

-incresed activity of the lips that could cause retroclination of the lowers and the uppers at the same time ( if uppers only this will cause class2 division 1 )

Class 3 :

Soft tissues don’t play an important role as etiology , so they might contribute to the compensation that we talked about before ( procline the upper and retrocline the lowers) 

Some ppl say that tongue might forces the mandible forward  

Everted lips:

 as in Africans their lips have low tonicity so this causes proclination of upper incisors.

Vertical malocclusion :

Causes :

Digit sucking causes asymmetrical openbite 

Chronic nasal obstructions causes vertical anomalies 

Large tonge ( position of the tonge )

Transverse anomalies :

Thumb sucking habits cause proclination of uppers 

Causing mandibular displacemetnt ( shift of the mandible from rest position to mxm intercuspation due to immature contact )

Crowding and spacing of soft tissues:

Freni 

In infants normally the frenum os attached to the inner surface of the lip to the palatine papilla ,, by aging it slowly moves to the labial surface of the alveolar process.

But if it persists this will cause diastema 

(frenum is not num.1 cause for diastema )
We do sthe called blanching test to check the attachment of the frenum .
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