Worn teeth
Teeth can wear prematurely for a number of reasons including attrition, erosion, abrasion and abfraction.  Wear patterns can help determine the cause of the wear.  If possible, it is important to determine the etiology of the wear, as it influences treatment choices and prognosis. Before deciding upon a course of treatment, a number of questions must be answered.  They are the following:
1. Are all teeth wearing or are only certain teeth wearing?

Full arch wear
[image: http://www.ciossevilla.com/web2/wp-content/uploads/2013/01/bru-300x196.jpg]
If all teeth show signs of wear then the patient most likely has lost vertical dimension which is the distance between a person’s nose and their chin when their teeth are together as depicted as the distance “A” in the following diagram.
[image: https://dawson.cdeworld.com/images/graphics/4297/lg/figure_2_lg.jpg]

 
A pleasing facial proportion is when the distance from the hair-line to eyebrow, the distance from eyebrow to tip of nose and the distance from the tip of nose to chin are the same.
[image: rbf 5] 

The loss of vertical dimension often results in a less youthful appearance.

[image: http://www.nature.com/bdj/journal/v212/n1/images/sj.bdj.2011.1099-f3.jpg]

Restoring vertical dimension returns a more youthful appearance.

[image: http://image.slidesharecdn.com/airwaycentric3-131208190401-phpapp01/95/airway-centric3-48-638.jpg?cb=1386616685]
When restoring vertical dimension in a patient who has full arch wear, the amount of remaining tooth structure must be evaluated.  In order to support a crown, there needs to be at least 3-4mm of tooth structure remaining in 360 degrees around the circumference of the tooth.  If that minimum amount of tooth structure does not exist as is often seen with severe bruxism, the patient’s bite must be “opened” by increasing the vertical dimension.  This requires placing a crown or biting surface restoration on every tooth in the upper or lower arch.  If insufficient tooth structure remains on the teeth in both arches, a crown or restoration may be required on every tooth in both arches.
2. Are only select teeth are wearing?
Front tooth wear only
Usually when tooth structure is lost (resulting in a shorter tooth) the gum tissue and bone move with the teeth more into the mouth until an excessive amount of gum tissue shows above the teeth.   This presentation of excessive gingival display has been described by Spear as dento-alveolar extrusion and is shown in the following two images.  They both images show patients with a normal bite and minimal wear on their back teeth.


[image: over-eruption following tooth wear Figure 1]
Since only their front teeth have worn most likely their vertical dimension has not been lost and the restorative process can be less involved.  One key in making this diagnosis is to note that the gingival height of the cuspids are higher than the gingival height of the central and lateral teeth yet the incisal edge positions of their front teeth have not changed appreciably.
[image: Over-eruption following tooth wear Figure 10]
In such cases the treatment options may include orthodontics (with or without surgery) to intrude the erupted teeth back to their original position, crown lengthening to reduce the gingival display by exposing more of the root or rarely extraction of the erupted teeth and replacement with crowns or implants. If the teeth have minimal pre-existing dental restorations, orthodontic intrusion followed by minimal restorative treatment is preferred as doing so will be the least invasive and most economical approach.  
Orthodontic treatment is often useful to increase overjet if the cause of the wear is a result of a restricted chewing pattern as described by Kois.  However, if the patient declines orthodontic treatment and the involved teeth need restorations then crown lengthening is often the best choice.  Rarely, the teeth are extracted or the patient requires surgical orthodontic treatment.
3. Are the front teeth in an acceptable position?

Central Incisor position
“Begin with the end in mind” was a concept popularized by the late Stephen Covey.  In regards to dental reconstruction, it is important to determine the desired final tooth position and gingival levels before beginning treatment. This assessment can only be made by evaluating tooth position in relation to the soft tissues of the face.  In most cases, when the mouth is slightly open, showing 2mm of the biting edge of front teeth beneath the upper lip on younger patients or at least the very edge of front teeth on mature patients looks best.  Without any teeth showing at rest, the patient looks edentulous (toothless) until mouth movement proves otherwise.
 [image: http://hairstyles.thehairstyler.com/hairstyle_views/front_view_images/1990/original/leonardo-DiCaprio.jpg][image: http://www.salem-news.com/stimg/april282010/mccain_0315.jpg]

Once the position of the incisal edge of the front teeth is settled upon, the position of the remaining  teeth can be planned.  This concept of Facial Generating Treatment Planning was introduced by Spear.
4. Is the size of the front teeth acceptable?
Natural teeth are about 20% longer than they are wide.  Worn teeth often become square as the biting edges wear away. 
[image: Image result for central incisor anatomy][image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcT_m8QxpHCDJt5rPwkvozTNg-c6JA6v6BdKX1qF4WeeSyFoIQUulA]

Restoring the length of upper front teeth in a selective wear case can require orthodontics to intrude the worn teeth or crown lengthening to expose more tooth structure.  Surgical Crown Lengthening (SCL) is an option for patients who are unwilling to undergo orthodontic treatment.  To be a candidate for SCL, a tooth must have 8-9mm of root remaining in bone following surgery.  If a patient would have less than 8mm after SCL, orthodontic intrusion is the preferred choice.
5. Are the extruded teeth tipped severely outward or inward?
The greater the front teeth are tipped, the more difficult it will be to restore the teeth.  In such cases, orthodontics is the better choice.  Also, if the teeth do not fit together properly as occurs when teeth hit end on end or significantly overlap each other, orthodontics is preferred.
6. Are the teeth restorable?
If not, then their removal and replacement may be the best treatment option.
Sample cases:
Restricted chewing pattern
· Full arch wear with loss of vertical dimension
· Central incisor position acceptable
· Upper and lower central incisors “square” from pathway wear
· Front tooth incisal edge positon acceptable
· Treatment plan involves orthodontics and restorative
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Dento-alveolar extrusion
· Severe front teeth wear with minimal back teeth wear and likely no loss of vertical dimension
· Upper front teeth, gum and bone moved more into her mouth as teeth wore resulting in excessive gingival display “gummy smile”
· Extruded teeth worn “square”
· Front teeth position acceptable
· The treatment plan could be to reposition (intrude) patient’s front teeth through orthodontics or increase their length through SCL. In this case, patient chose SCL followed by restoration of front teeth.

  [image: Over-eruption following tooth wear Figure 3][image: Over-eruption following tooth wear Figure 4]
[image: Over-eruption following tooth wear Figure 30]
Restricted chewing pattern with unstable Temporomandibular Joint (TMJ) position
· Back teeth as well as front teeth require restoration
· Front teeth splaying (spaces opening between teeth) from insufficient overjet
· Patient has history of clicking and popping resulting from unstable TMJ
· Central incisor position and size acceptable
· Patient unwilling to undergo orthodontic treatment
· [bookmark: _GoBack]Treatment plan included opening vertical allowing for a stable joint position followed by restoration of all teeth at a bite that maintains a healthy joint position.
?
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Examples of patients with significant tooth wear, and subsequent eruption of the worn
teeth, both patients have normal posterior occlusal relationships, and al wear of
their posterior teeth, it is very unlikely they have had any loss of vertical dimension
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Female patient with worn incisors, the incisal edges of the centrals are in an acceptable
position, but the gingiva shows the a classic pattern of secondary eruption
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A 35 year old female with a history of bulimia, her central incisors are 6mm long, looking at
the photo on the left, or study models, one could assume the drawing on the right is the

correct treatment plan, accompanied by increasing the vertical dimension
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But she has minimal wear on her posterior teeth, making it unlikely she has lost vertical
dimension, this would indicate the anterior teeth have erupted, and the drawing on the

right is the correct plan, not altering her vertical dimension
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Note the change in contact length pre and post treatment, the incisal edge position in the

final restorations is within Imm of where it was in her intial presentation.
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