Orthodontics
    د . سهاد محمد علي صادق                               	            lec:11                 Anchorage & Retention in orthodontics
	All orthodontic appliances can be said to have two components namely the active component and the resistance component. The active component is responsible for generating the force and the resistance component is responsible for providing the resistance to make this force effective; the former being useless without the latter.
Anchorage: - 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Resistance to the force of reaction generated by the active components. Whenever tooth movement is attempted there will be an equal and opposite reaction to the forces applied by the active components. The areas or units which provide the resistance to the reactive force thereby preventing undesirable tooth movement are called anchorage units.

Classification of anchorage:
a)) Anchorage Classified according to the manner of force application as:       1- simple.
                                2- stationary.
                                3- reciprocal.
b)) Anchorage Classified according to the jaws involved as:
                               1- intramaxillary.
                               2- intermaxillary
c)) Anchorage Classified according to the site where the anchorage units as:                 1- intraoral.
                               2- extraoral.
d)) Anchorage Classified according to the number of anchorage units as:                         1- single ( or primary).
                              2- compound.
                              3- reinforced.
	It is convenient to divide anchorage into- intraoral and extraoral anchorage. Further, intraoral anchorage can be subdivided into intramaxillary and intermaxillary anchorage. Both can be of three types – simple, stationary or reciprocal.
Simple anchorage can be further subdivided as - single, compound and reinforced. 
Extraoral  anchorage can be of the following types depending upon the location of the support units as – cervical, occipital, cranial or facial.

Intraoral  anchorage:-
This type of anchorage is said to exist when and only when all the anchorage unite are present within the oral cavity. 
Anchorage from all the intraoral sources of anchorage including the teeth, palate, etc. can form part of the anchorage.
Intraoral anchorage can be further divided into intramaxillary or intermaxillary anchorage depending upon the location of anchorage providing elements between the two jaws.

Intramaxillary anchorage:
When all the elements providing the anchorage as well as those to be moved are situated within the same jaw, the anchorage is described as intramaxillary.  Here the teeth to be moved and the anchorage units lie within the same jaw, i.e. either the maxilla or the mandible. For example, when elastic chains are used to retract the anterior segment using the posterior teeth as anchorage units.
Intramaxillary anchorage can be further subdivided into three subtypes depending upon the manner of force application as:
1-simple
2-stationary.
3-reciprocal.

Intermaxillary anchorage:
When the anchorage units situated in one jaw are used to provide the force required to move teeth in the opposing jaw the anchorage is called intermaxillary.
For example , when Class II elastics are used to retract the maxillary anteriors the anchorage units are situated in the mandibular arch.
	


Intermaxillary anchorage can also be further subdivided into three subtypes depending upon the manner of force application as:-
1. simple
2. stationary
3. reciprocal
1. Simple anchorage: is said to exist when the manner and application of force is such that it tends to change the axial inclination of the tooth or teeth that form the anchorage unit in the plane of space in which the force is being applied. Thus, resistance to tipping of the anchorage units might be utilized to retract certain other teeth. Simple anchorage is obtained by engaging a greater number of teeth than are to be moved. The root surface area of the anchorage units should be at least double that of the units to be moved.
Anterior retraction with the help of a Hawley′s appliance, or the movement of a single tooth using a screw appliance are examples of simple anchorage.

2. Stationary anchorage: is said to exist when the application of force tends to displace the anchorage units bodily in the plane of space in which the force is being applied. a combination of anchor bends and class II elastic pits the mandibular molars against the maxillary anterior segment, the resistance to bodily movement of the mandibular molars helps in retracting the maxillary anterior by tipping them.

3. reciprocal anchorage: is said to exist when two teeth or two sets of teeth move to an equal extent in an opposite direction. Here the root surface area of the so-called anchorage units is equal to that of the teeth to be moved. The effect of the forces exerted is equal, i.e. the two sets of teeth are displaced in the opposing  direction but by the same amount.
Cross elastics to correct molar cross-bite, arch expansion using a midline screw and the molar rotation are examples of reciprocal anchorage.

* Single ( or primary) anchorage: 
Cases where the tooth to be moved is pitted against a tooth with a greater alveolar support area is said to display primary or single anchorage. For example, a molar along with adjacent premolars used to align another molar. 
* Compound anchorage: 
This type of anchorage provides for the use of more teeth with greater anchorage potential to move a tooth or group of teeth with lesser support. For example, retracting incisors using loop mechanics in the fixed orthodontic appliances.
*reinforced anchorage:
Here the anchorage units are reinforced by the use of more than one type of resistance units. For example, 
- The use of headgears along with routine fixed mechanotherapy or (extraoral anchorage and intra-arch compound anchorage) or
- The use of a transpalatal arch in fixed mechanotherapy or
- Simply the banding of 2nd molar for the retraction of the permanent canine.

Extraoral anchorage
Here the anchorage units are situated outside the oral cavity or extraorally. The extraoral structures most frequently used at the cervical region (as with the use of the cervical pull headgear, the occiput (as with the occipital pull headgear, the forhead and the chin, the face mask with the use of extraoral anchorage the anchorage units are situated far away from the actual site where the movement is taking place hence there is hardly any chance of any changes taking place in the anchorage units.the biggest disadvantage of extraoral anchorage is the apparent of patient cooperation. The anchorage assembly is bulky and externally visible making patients conscious of their appearace and effecting the time for which they wear the appliance. Any decrease in the number of hours for which the anchorage assembly is worn affecting the quality of results achieved.
Muscular anchorage :-
The perioral musculature is not only very strong but also resilient. The forces generated by the musculature can sometimes be used to bring about tooth movement.
The lip bumper appliance may be used to distalize the mandibular 1st molars or the traspalatal arch when kept  away from the palat, may cause the intrusion of the teeth to which it is attached, the maxillary 1st molars.


Anchorage planning:-
At the time of determining the space requirement to resolve the malocclusion in a given case it is essential to plan for space that is likely to be lost due to the in variable movement of the anchor teeth. The anchorage requirement depends on:  

a) The number of teeth to be moved :  the greater the number of teeth being moved the greater is the anchorage demand. Moving teeth in segments as in retracting the canine separately rather than retracting the complete anterior segment together will decrease the load on the anchor teeth.
b) The type of teeth to be moved : teeth with large flat roots and /or more than one root exert more load on the anchor teeth. Hence, it is more difficult to move a canine as compared to an incisor or a molar as compared to a premolar.
c) Type of tooth movement : moving teeth bodily requires more force as compared to tipping the same teeth.
d) Periodontal condition : teeth with the decreased bone support or periodontally compromised teeth are easier to move as compared to healthy teeth attached to a strong periodontium.
e) Duration of tooth movement : prolonged treatment time places more strain on the anchor teeth. Short term treatment might bring about negligible amount of changes in the anchor teeth whereas the same teeth might not be able to withstand the same forces adequately if the treatment becomes prolonged.

Classifying anchorage requirements:
The anchorage demands should be assessed before treatment commences and may be classified as:
Low or (minimum anchorage): where the space from an extraction will provide more than sufficient space to achieve the desired result. The rest of the space, i.e. more than half the extraction space needs to be closed by bringing the anchor teeth forward or to anchor loss.
Moderate anchorage: where some residual extraction space is likely to remain following the intended tooth movement. The anchor teeth can be allowed to move forward into the extraction space for one-fourth to half the total extraction space. Reinforcing the anchorage might not to be required . 
High or(maximum anchorage): where all the space from an extraction is needed to align the remaining teeth or reduce an over jet and anchor loss should be minimum; these include cases where the anchorage demand is critical or in the other words maximum space should be used to correct the malocclusion proper and anchor loss should be minimum. In such cases no more than one-fourth the extraction space can be lost to the forward movement of the anchor teeth, i.e. anchor loss.
All care should be taken to preserve anchorage and use of additional methods to augment anchorage should be planned in the treatment plan. Anchorage must be reinforced from the start of treatment. 
Very high: the extraction space will not allow successful achievement of the desired tooth movement and either additional extractions or extra oral traction is required to gain further space. The use of additional methods to augment anchorage should be planned in the treatment plan.
Patients for whom anchorage demands are high or very high are best treated by a specialist.

Intraoral reinforcement of anchorage. 
Anchorage may be reinforced with:
Intramaxillarily anchorage: using teeth in the same arch by incorporating the maximum number of teeth in the anchorage unit; here the teeth to be moved and the anchorage units lie within the same jaw, i.e. either the maxilla or the mandible. For example, when elastic chains are used to retract the anterior segment using the posterior teeth as anchorage units. this is applicable by fixed appliances .
[image: ]Intermaxillarily anchorage: using teeth in the opposing arch; this is not recommended with removable appliances as elastic traction tends to displace the appliance, but it is suitable with fixed appliances, the direction of the elastic traction depending on the malocclusion:
 Class II traction pulls backward on the upper labial segment and forward on the lower buccal segment; 

[image: ]Class III traction pulls forward on the upper molars and backward on the lower labial segment.
 
.

Anchorage can be preserved intra-orally during treatment in the following ways:
1-Increasing the number of teeth in the anchor unit: this means more teeth in the appliance to try to resist the unwanted effects of active tooth movement.
2- Making movement of the anchor teeth more difficult: e.g.: bodily movement requires greater forces; the resistance of the anchorage unit is increased.
4-Palatal & lingual arches. 
[image: 09][image: ]





5-Choice of appliance: Upper removable appliances afford more anchorage than fixed because of their palatal coverage.
6-Implants: Implants act as a fixed structure and are useful for providing anchorage; they are placed in a post orthodontic position before orthodontic movement is achieved.
[image: debbiephotos]These implants left and restored with crowns after movement has been completed.

	



[image: ]Extra oral reinforcement of anchorage.
 As the name implies, here the anchorage units are situated outside the oral cavity or extraorally. Anchorage may be reinforced by using headgear, pulling upward and backward on a face bow attached to a removable or fixed appliance against the cranial vault. Forces of 200-250 g for 10 hours per day are necessary. If distal movement of the buccal segments is required, extra oral traction is indicated with forces of 500 g for 14—16 hours per day.
Safety with headgear: Safety is a priority because of the potential hazards to the eyes and face. Two safety mechanisms should be fitted to each headgear assembly, preferably a face bow with locking device and a safety release spring mechanism attached to the head cap.

Factors affecting anchorage 
1- Type of tooth movement & Type of force applied.
 Bodily movement is more anchorage demanding than tipping movement.
A) Tipping force: it results in concentration of the applied force at the apex and crestal bone margins of a tooth so that (less anchorage) is required.
B) Bodily movement: the force is spread over the root surface in the direction of movement so that (greater anchorage strain) is required.
[image: ][image: ]        








  Fig. (Tipping movement)                     Fig. (Bodily movement)




2-Root surface area of the anchored tooth (RSA):- 
Teeth with a larger RSA or a block of teeth with a large RSA will resist anchorage loss more than those with a smaller RSA.
Increasing the root surface area of the anchorage unit distribute the reaction to an active orthodontic force over a larger area. For this reason (molar teeth) are preferable to single-rooted teeth. Increasing the number of anchor teeth also increases the root surface area resisting anchorage   

3-Skeletal pattern (FMPA):-
 Space loss is easier with increased FMPA than with reduced FMPA.
It has been noted that, in patients with increased vertical dimensions and a backward pattern of growth rotation, mesial tooth movement and anchorage loss seem to occur more readily than in patients with reduced vertical skeletal proportions and a forward pattern of growth rotation.

4-Occlusal interlock (Occlusal interdigitation):- 
Where this is good, mesial drift is less likely. A good buccal occlusion may act to resist tooth movement. This may or may not be advantages depending upon whether the tooth or teeth to be moved actively at the anchor teeth are affected.

5-Tendency for tooth movement in arch (Mesial drift tendency):- 
[bookmark: _GoBack]This is greater in the upper than in the lower arch, and will be worse if URA is left out. Anchorage loss is more rapid in the maxillary arch as upper teeth have a greater tendency for mesial drift. 
Common problems with anchorage:
1) Failure to appreciate fully the anchorage requirements of a particular malocclusion at the treatment plan. So, it is probably to:  a) Take up-to-date records & reassess the case or,
       b) Construction of extra-oral anchorage.
       c) Extraction of additional teeth.
2) Poor patient compliance, the major problem with removable appliances is to ensure that the patient wear the appliance full time, with fixed appliances breakages and failure to get anchorage. 
It is advisable to explain carefully to the patient and his parents the reasons for the change in treatment plan.
g processes. 
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