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clinically to make a correct diagnosis of
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Some of the most challenging patients to produce a pleasing smile for are those who present with inadequate tooth display
(either due to tooth position, the patient has normal size teeth, but they aren’t exposed adequately to fill out the smile) or

due to tooth size (the teeth are small, often due to tooth wear). The key to understanding how to manage these patients
is to learn to understand the possible aetiologies that could produce the condition, and learn how to diagnose which
aetiologies exist for your patient. Potential aetiologies for inadequate tooth display in patients with normal length unworn
anterior teeth: excessive lip length; inadequate lip mobility; inadequate vertical eruption of the anterior teeth; inadequate
facial prominence of the maxillary anterior teeth; vertical maxillary deficiency; and anterior maxillary deficiency.

This article, the first in a British Dental Journal series on the topic of aesthetic dentistry, reviews the clinical findings consistent
with diagnosing each of the above etiologies, and then reviews the treatment options available for correcting the

inadequate tooth display.

Background and aim

The desire for a full and beautiful smile
continues to increase as more and more patients
are exposed to the possibilities of aesthetic
dentistry. One of the most challenging patients
to produce an ideal smile for is one who presents
with inadequate tooth display, either due to
tooth position (ie the patient has normal size
teeth but they aren’t exposed adequately to fill
out the smile) or due to tooth size (ie the teeth
are small, often due to tooth wear).

The key to understanding how to manage
these patients is to learn to understand the
possible aetiologies that could produce the
condition, and learn how to diagnose which
aetiologies exist for your patient. Once the
diagnosis is made, it is critical to know which
treatment options exist to manage the given
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problem, understanding that for most dental
problems, there are multiple treatment plans
that can produce an improvement, depending
upon the level of compromise the patient is
willing to accept.

In starting to discuss the diagnosis and
treatment planning of patients with inadequate
tooth display, it is helpful to describe what the
desired outcome is for most patients, under-
standing that this outcome describes a range
of acceptability, not an absolute that applies to
all patients.

This paper will focus on achieving accept-
able central incisor display, understanding
that the remaining teeth in the arch are then
positioned relative to the central incisors to
produce the desired smile line and fullness
of the buccal corridor.! When we consider
maxillary central incisor display, it is common
to discuss the amount of tooth that shows at
rest (repose), and the amount of tooth that
shows in a full smile.

Introduction

Research has shown that the amount of
central incisor display at rest varies from
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male to female, and also changes over time
with ageing.>* However, using absolute values
of how much of the central incisors show at
rest to determine the central incisor incisal
edge position has significant limitations, ie all
30-year-olds should not get 3.5 mm of central
showing at rest, just as all 50-year-olds should
not show 1.5 mm at rest, even though the
3-3.5 mm display in a 30-year-old, and the
1-1.5 mm display in a 50-year-old, would fit
the average amounts found in Vig and Brundo’s
classic study. Ultimately, it is important aes-
thetically that the edges of the centrals are at
least visible at rest. If they are not, regardless of
the age of the patient, there will be inadequate
tooth display, not just when the patients lip is
at rest, but also when they are speaking.’

What the lip at rest does help with under-
standing is how much change will have to be
made if the centrals are not visible at rest. In
other words, it is possible to measure from
the lip to the incisal edge of the centrals and
know that if the incisal edges are 3 mm under
the lip, it will be necessary to make at least a
3.5-4 mm change in the relationship of the lip
to the edges of the teeth to allow for the incisal
edges to be visible at rest (Fig. 1).

463


mailto:fspear1@mac.com

——|  PRACTICE |

Fig. 1 A 30-year-old female with inadequate tooth display at rest; measuring with a probe
reveals the incisal edges are 3 mm from the inferior border of the lip

Fig. 2 A 35-year-old female with 5.5 mm of central incisor display at rest, but because her
lip mobility is only 5 mm, she has a very pleasing smile, with minimal gingival display
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Fig. 3 Measuring lip length at rest in the
female show in Figure 1. Her lip length is
normal, indicating it is not responsible for
the lack of tooth display

The most significant factor impacting tooth
display is not the position of the incisal edge
relative to the lip at rest, but how much the lip
moves from rest position to its highest position
during a spontaneous smile, what I will refer
to as ‘lip mobility. Notice the reference to a
spontaneous smile, often a posed smile, does
not provide an accurate view of a patients full
smile, especially if they are uncomfortable
with the appearance of their teeth. Research
has shown the spontaneous smile to have sig-
nificantly greater lip mobility than the typical
posed smile.®

Having measured lip mobility in patients
for over 25 years, my conclusion is that the
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average patient has between 6-8 mm of
movement from their resting lip position
to the highest position the lip moves in a
spontaneous smile. This makes sense when
we evaluate the average tooth size and tooth
display in a 30-year-old with a pleasing smile.
They would have around 3.5 mm of central
incisors showing at rest, which given the
average central incisor length of 10.5 mm,
would leave 7 mm of the central incisor not
exposed. With a high smile, if they had 6 mm
of lip mobility they would show all but 1 mm
of the centrals, and if they had 8 mm of lip
mobility they would show all of the centrals
and 1 mm of gingiva.

We could describe the outcome for the
30-year-old above as a description of an ideal
goal for tooth display, centrals showing at
rest, and all or most of the centrals exposed
in a high smile. The challenge of course is that
not all patients have 6-8 mm of lip mobility.
Patients with very low levels of lip mobility,
2-5 mm, could have 3 mm of their central
incisors showing at rest, and only show half
the centrals in a full smile, not the smile most
patients desire. In patients with low levels of
lip mobility, it is frequently necessary to have
an increased tooth display at rest, sometimes
4-6 mm, so that they have the level of tooth
display we would consider pleasing in a full
smile (Fig. 2).

The other extreme are patients with
high levels of lip mobility, over 10 mm; if a
patient with 10 mm of lip mobility has 3 mm
of centrals showing at rest, and they have
average 10.5 mm long centrals, they will show
almost 3 mm of gingiva in a high smile. If the
patient is bothered by the gingival display, it
will be necessary to reduce the lip mobility
with botulinum toxin, or lip repositioning
surgery, or to consider repositioning the teeth
and gingiva in a superior direction. In which
case the desire would be to move the centrals
so only 1 mm showed at rest, leaving 9.5 mm
covered by the lip, and so then with 10 mm
of lip mobility, during a high smile, the full
central incisors would show and only 0.5 mm
of gingiva. Botulinum toxin has been shown
to predictably, although temporarily, reduce
lip mobility 3-5 mm, while lip reposition-
ing surgery has been shown to be effective at
reducing excessive gingival display from lip
hypermobility long term.”

The main point in using these examples is
simple; there is not one correct answer for
how teeth should be positioned because of the
significant variations between patients’ levels
of lip mobility, and their varying desires for
how much tooth display is appropriate in a
full smile. As a general rule, patients with low
levels of lip mobility will need to show more
tooth at rest to achieve the desired amount
of tooth display in a smile, and those with
high levels of lip mobility will need to show
very little central incisor at rest if they desire
minimising the amount of gingiva displayed
in a full smile.

As mentioned previously, the two primary
aetiologies for inadequate tooth display are
tooth position and tooth size, each of which
has subsets that can be identified. It is helpful
to describe these subsets as they aid in under-
standing what treatment options are available.

Inadequate tooth display

Potential etiologies for inadequate

tooth display in patients with normal

length unworn anterior teeth

These include:

o Excessive lip length

« Inadequate lip mobility

» Inadequate vertical eruption of the anterior
teeth

o Inadequate facial prominence of the
macxillary anterior teeth

« Vertical maxillary deficiency

o Anterior maxillary deficiency.
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Fig. 6 Pretreatment anterior occlusal
relationship. Note the right canines are end
to end, and the over-erupted mandibular
incisors make lengthening the maxillary
anteriors restoratively very difficult
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Fig. 7 Orthodontics was used to erupt and
level the maxillary arch, while intruding
and levelling the mandibular anteriors, and
creating overjet

Fig. 8 After the orthodontics the incisal edges were even eith the lip at rest, and the patient
desired more tooth display in his smile. The six anterior teeth were lengthened restoratively
to bring the display at rest to 1.5 mm to improve the smile

Fig. 9 Before and after treatment

Excessive lip length

A critical element relating to tooth display is
the length and character of the upper lip. The
longer lip significantly reduces tooth display at
rest, during speech, and in a full smile. Research
has shown that upper lip length is one of the
most variable elements between individuals,

and can change significantly with age, getting
longer as the patient gets older.''? For diag-
nostic purposes the lip can be measured at
repose from the base of the nose to the inferior
border of the lip, with 20-22 mm being average
for a 30-year-old female, and 22-24 mm for a
male (Fig. 3).
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Fig. 5 In a full smile, only 3 mm of the
central incisors are shown, but the step
between the incisors and posterior teeth
indicates incisor under-eruption

Surgery to reduce the length of an excessively
long lip can significantly improve tooth display,
while requiring no dental intervention."

Inadequate lip mobility

Patients with inadequate lip mobility can be
very challenging, unlike patients with hyper-
mobile lips, who can be treated with Botox or
lip repositioning surgery, patients with low
levels of lip mobility don't have an option for
increasing it. This means all treatment options
must address the position of the teeth relative
to the lip, which means the incisal edges of the
anterior teeth need to be moved in a coronal
direction relative to the lip, through ortho-
dontic eruption, restorative lengthening, or
orthognathic surgery. It is important to note
that often more than one form of treatment
is necessary to achieve an acceptable result.
Any of the above movements will also require
potentially significant alterations in the man-
dibular teeth to satisfy the occlusal considera-
tions for the patient.

Another treatment option that can increase
anterior tooth display, in addition to the
coronal movement of the incisal edges, is to
increase the facial prominence of the maxillary
teeth. Consider the upper lip as a flap of tissue
attached at the vestibule; the position of the
lip at rest is strongly affected by the underly-
ing bone and tooth position. If the maxillary
teeth are retracted, the position of the lip moves
coronally and the amount of tooth display at
rest decreases, although the lip mobility may not
change significantly. The inverse is also true, if
the maxillary teeth are moved facially; the
position of the lip moves in an apical direction,
exposing more tooth at rest, and occasionally
resulting in a small increase in lip mobility as
well. However, even if the lip mobility doesn't
increase, since the movement of the lip starts
from a more apical position on the anterior
teeth, there is a subsequent increase in the total
amount of tooth displayed in the smile.
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Inadequate vertical eruption of the
anterior teeth

The next aetiology to consider is the possi-
bility that the anterior teeth did not erupt to
the correct position in an inferior dimension.
This is different to the entire maxilla having
an anterior and vertical deficiency. When
the anterior teeth are inadequately erupted,
there is a visible step between the anterior
and posterior teeth when looking at the
plane of occlusion. This step in the occlusal
plane indicates a normal posterior eruption
and vertical dimension, but a lack of normal
anterior eruption.

There are two common causes for the
lack of anterior eruption, the first being a
potential tongue posture problem, where the
tongue did not allow the teeth to erupt into
their normal position. The hallmark of these
patients is typically an anterior open bite and
a significantly reversed smile line across the
anterior. Assuming the anterior teeth are in
good condition and unworn due to the open
bite, orthodontics is the most logical treatment,
but it requires the tongue posture be addressed
and managed.™

If the tongue is not an issue, and the anterior
teeth are normal sized, unworn, in occlusion, and
under-erupted, the most common cause is a lack
of adequate overjet. For the maxillary anteriors
to reach their normal position in the face, overjet
is necessary, and consequently anything that
reduces overjet during growth and development
will reduce the ability of the maxillary anteriors
to erupt in a coronal direction.

Causes for the lack of overjet may be skeletal,
being Class III, or having a skeletal Class III
tendency. Other causes include arch length
issues, where the mandibular arch may be long
due to supernumerary teeth, or having retained
primary molars, which are wider mesial distally
then the permanent premolars. Another problem
might be arch length issues where the maxillary
arch is short, such as congenitally missing lateral
incisors. Issues of tooth inclination, such as retro-
clined maxillary anteriors or proclined mandibu-
lar anteriors, can also reduce overjet.

The treatment for inadequate anterior
eruption with a step in the occlusal plane can
be orthodontics, levelling the maxillary arch
by extruding the anterior teeth after first cor-
recting the lack of overjet;'* orthodontics and
orthognathic surgery, particularly when the
patient is a full skeletal Class III; or restora-
tive dentistry, with or without orthodontic
or orthognathic assistance. However, in most
instances where there is a step in the occlusal

466

NS

Fig. 10 Female patient with negative 2 mm of central display at rest, but a normal 8 mm
of lip mobility, she was treated with upper first premolar extractions as a teenager. Her
complaint was that her teeth didn’t show when she spoke

Fig. 11 The patient had minimal wear and level occlusal planes, but the anterior teeth,
having been retracted, were not supporting the lip at rest adequately

Fig. 12 Before and after treatment, veneers were used to effectively build out the facial
surfaces from premolar to premolar to support the lip

Fig. 13 The veneers are only 1 mm longer than the patient’s original central incisors, which
should leave them 1 mm short of being visible at rest, but because they are fuller facially in
contour, the patient’s lip will now rest at a different level

plane due to a lack of overjet, restorative
dentistry alone is a difficult option because it
is rarely capable of producing an acceptable
overbite and overjet relationship. Often this

requires increasing the vertical dimension
in order to lengthen teeth which are already
normal in length, just not in the correct
position (Figs 4-9).
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Fig. 14 Before and after treatment. The patient has gone from a negative 2 mm of central
display at rest to a positive 1.5 mm, effectively a 3.5 mm change but with only 1 mm of

additional length added to the teeth

Fig. 15 Before and after treatment

Inadequate facial prominence of the
anterior teeth

As described previously in discussing patients
with low levels of lip mobility, the facial promi-
nence of the anterior teeth can have an impact
on where the lip is positioned at rest, and also
on how it moves during a smile. Think of this
as being similar to the concept of providing
adequate lip support with the flange of a denture
for an edentulous patient. This need for increased
lip support can also be true for patients with
normal levels of lip mobility, not just those with
low levels of lip mobility. A common example
might be a patient who has normal levels of lip
mobility, but had been previously treated with the
removal of upper first premolars, followed by the
retraction of the maxillary anteriors to correct a
Class II occlusal relationship.'®'”

In some patients the aesthetic result can
be excellent, particularly patients whose
macxillary teeth were too prominent. However
if the maxillary teeth were correctly positioned
before the retraction, it is not uncommon for
these patients to have a decrease in their overall
tooth display. Again, this is due to the lip now
moving more coronally at rest, which results
in a decreased tooth display, but since the lip
now starts its movement from a more coronal
position, there is less overall tooth display in
a full smile.

The treatment options to correct this issue are
designed to recreate the correct facial prominence
of the anterior teeth. Orthodontics is one option,

and can be done two ways. Firstly, if the problem
is due to the removal of maxillary premolars, it
is possible to consider reopening the premolar
spaces to provide room for implants, essen-
tially repositioning the teeth into the position
they would have been in before removing the
premolars. The primary risk in this movement
concerns the facial bone and gingiva on the
anterior teeth; however with surgically-assisted
orthodontics, where bone grafting is done on
the facials before surgery, some facial movement
without recession can be achieved.

The one problem with the approach of re-
opening spaces is the Class II skeletal relation-
ship will need to be addressed, as there will now
be excess overjet and a lack of anterior contact.
This potentially means a mandibular advance-
ment, or significant orthodontic movement, to
procline the mandibular anterior teeth.

Another alternative for the patient missing
premolars whose anterior teeth have been
retracted and now has inadequate tooth
display, is not to reopen the premolar spaces,
but to orthodontically expand the arch creating
diastemas between the teeth. This requires
restoration of the teeth to close the spaces,
and also requires managing the lower arch
to correct the excess overjet created by the
maxillary expansion.

An additional option, which does not
require alterations to the mandibular arch
for patients missing maxillary premolars
with inadequate tooth display, is to consider

BRITISH DENTAL JOURNAL | VOLUME 221 NO. 8 | OCTOBER 21 2016

© 2016 British Dental Association. All rights reserved.

| PRACTICE

using restorations to increase the length of
the maxillary teeth and also their prominence
facially, but leave the teeth in their existing
position, so no orthodontic intervention is
used. This technique cannot produce the
same change in the facial prominence of the
teeth that the orthodontic options can, but
when combined with minor increases in tooth
length can be very successful. This allows for
a significant aesthetic improvement, without
dramatically increasing the overbite or altering
the occlusion (Figs 10-15).

Vertical maxillary deficiency

Just as it is possible for the anterior teeth
to not erupt to a normal vertical position,
resulting in a step in the maxillary occlusal
plane between the anterior and posterior
teeth, it is also possible for the maxilla to not
develop adequately to produce a normal level
of tooth display. The hallmark of these patients
is typically normal length anterior teeth, a level
occlusal plane, normal levels of lip mobility,
but a short lower face, creating the classic
square brachycephalic appearance. From a
lateral perspective, the mandible is character-
ised by a long ramus, acute gonial angle, and
flat mandibular plane angle.'®"

Since most general practitioners don't take
cephalometric radiographs, frontal and lateral
photographs of the face can be very helpful
in aiding a diagnosis. Start by identifying
the glabella (the prominence between the
eyebrows), then the base of the nose, and
measuring the distance between them - this
provides the length of the mid-face. Then
measure from the base of the nose to the base
of the chin which provides the length of the
lower face. A normal face will have a propor-
tion where the mid-face is 45 to 50% of the
total length of the mid face and lower face
combined, and the lower face is 50 to 55% of
the total combined lengths.

A typical brachycephalic face with inad-
equate maxillary tooth display may have a mid
face proportion of 55% or more, and a lower
face proportion of 45% or less. They also may
have relatively deep overbites. Their maxilla
needs to be moved in an inferior direction to
increase their facial vertical dimension and
increase their tooth display; however, down-
fracturing the maxilla and grafting bone has a
high degree of postsurgical relapse.?*-*

A much more stable procedure is to use
orthognathic surgery to rotate the maxilla
down in front in order to achieve the desired
level of maxillary tooth display, grafting bone
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to fill in the gap created by the rotation. Then
the mandible is also operated on, rotating it
down in the anterior so the occlusion fits.
This approach leaves the molars in a position
similar to where they were pre-surgically, and
does not increase the length of the masseter
and medial pterygoid muscles, which is why it
produces a much more stable result.

The overall outcome is an increase in tooth
display, a normalising of the facial vertical
proportions, and a much more pleasing overall
aesthetic result. Attempting to treat these indi-
viduals without orthognathic surgery is usually
a significant compromise in both tooth display
and facial aesthetics (Figs 16-19).

Anterior maxillary deficiency

In addition to the potential for the maxilla
to not develop vertically to a normal level,
it is also possible for it to be deficient in its
anterior development. This results in a concave
facial profile and a tendency towards a Class
IIT occlusal relationship. From the perspec-
tive of tooth display, the amount of tooth
displayed at rest and in a full smile is highly
dependent upon the severity of the deficiency,
and whether the deficiency is just anterior or
there is a vertical deficiency as well.

Again, since most general practitioners are
not routinely taking cephalometric radio-
graphs, the use of photographs can be helpful
in diagnosis, particularly a lateral image of the
face.” To evaluate the profile, identify three
landmarks on the photograph, the glabella
(the prominent point between the eyebrows),
subnasale (the point at the base of the nose as
it transitions onto the upper lip) and finally,
the pogonion (the most prominent point of
the chin). Instead of measuring the distance
between the points, this time draw a line from
glabella to subnasale, and a second line from
subnasale to pogonion, and then measure the
angle formed by the two lines.

While there are multiple variations of what
a normal or ideal facial profile is, noting that
it varies significantly based upon ethnicity, a
Class I facial profile will typically have an angle
of between 165 to 175 degrees. An angle which
is less than 165 degrees means the patient has a
more convex profile, and potentially a deficient
mandible or chin; angles over 180 degrees
means the patient has a flat to concave profile,
and either a deficient maxilla, or a protrusive
mandible. The more exaggerated the variation
from normal the more likely orthognathic
surgery may be required to correct it if ideal
tooth display and facial appearance is the goal.
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Fig. 16 A female with a complaint of inadequate tooth display, classic square brachycephalic
appearance, normal mid face but short lower face

Fig. 17 The patient has a long ramus, acute gonial angle, very flat mandibular plane angle

and extremely deep overbite

Fig. 18 Following double jaw surgery, the pre- and post cephalometric radiographs show
no change in molar vertical postition, 3 mm of maxillary incisor inferior movement, and
5 mm of inferior chin movement. The final result is a normalisation of her vertical facial

appearance

LET T 1A

Fig. 19 Before and after, a dramatic change in tooth display and facial appearance

If the profile tends towards flat to concave,
and the occlusal relationship and the facial
profile are acceptable but the tooth display is
unacceptable, then lengthening the teeth and/
or making them more prominent through a
combination of orthodontics and restorative
dentistry (or orthodontics alone, or restora-
tive dentistry alone) as described previously

can often result in a level of tooth display that
is pleasing to the patient without any orthog-
nathic surgery.

If, however, the profile is strongly concave,
the occlusal relationship unacceptable, because
it is full or strongly Class III, and the patient
desires a much fuller smile, then orthognathic
surgery to advance the maxilla is the only
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option that can produce an ideal result.”® The
good news is, more often than not, the surgery
does not need to address the mandible, just the
position of the maxilla, moving it to correct
the anterior tooth position and display, while
conventional orthodontics can then be used to
finalise the occlusion (Figs 20-22).

The other major aetiology for inadequate
tooth display, besides incorrect tooth position,
is inadequate tooth length. There are several
reasons the teeth can small, and of course the
tooth position must be taken into account
when making a diagnosis and developing a
treatment plan.

Inadequate tooth length

Potential aetiologies for inadequate

tooth display in patients with

inadequate tooth length

These include:

« Tooth wear without compensatory eruption

« Tooth wear with compensatory eruption

o Abnormal eruption patterns, altered passive
or active eruption.

Tooth wear without compensatory
eruption

A common reason for inadequate tooth display
in adults is tooth wear without compensatory
eruption, simply put, as the teeth get shorter,
the amount of tooth display decreases to
match the amount of wear. For tooth wear to
occur without compensatory eruption of the
maxillary anterior teeth, one of three things
has to occur: the patient develops an anterior
open bite which increases as the teeth wear,
not a very common finding; or the mandibu-
lar anterior teeth erupt to maintain occlusal
contact, now becoming more visible aestheti-
cally; or the patient loses vertical dimension to
maintain occlusal contact.

Some keys to understanding what has
happened for your patient is to understand
that for the patient to lose vertical dimension,
there has to have been wear or loss of the
posterior teeth. If you see a patient with
unworn posterior teeth, but severe anterior
wear, and the anterior teeth are in occlusion, it
is almost guaranteed that there has been some
compensatory eruption of either the maxillary
or mandibular anterior teeth, or both.

The classic example of a patient with inad-
equate tooth display from tooth wear, who has
not had compensatory eruption, is the patient
who has wear on all their teeth, and when you
determine how much tooth structure will need

| PRACTICE

Fig. 20 Male patient with negative 5 mm of tooth display at rest, minimal display in a full
smile, and a concave profile of 186 degrees, from a deficient maxilla

Fig. 21 Pre-surgery images show the patient has a full Class Ill anterior relationship

Fig. 22 Post-orthognathic surgery to move his maxilla anterior and inferior, going from
negative 5 mm display at rest, to a positive 3 mm, and a full smile

to be added to the incisal edges to correct the
inadequate tooth display, the teeth end up the
correct length. In other words no changes
in gingival position are necessary to create
acceptable length anterior teeth.

This finding is strong evidence for a lack
of compensatory eruption. In these patients
it is often necessary to increase the vertical
dimension to accommodate the increased
tooth length (Figs 23-25).26-2#

Not all cases of anterior tooth wear without
eruption have wear on all teeth, but if they have
not lost vertical dimension there will have to
be an anterior open bite, or eruption of the
mandibular anteriors. In the case of the open
bite, the wear is usually from acid erosion,
and there is room to restore the teeth, so the
restoration is generally easy and predictable. In
the case where the worn anterior teeth are in
occlusion, due to the secondary eruption of the

BRITISH DENTAL JOURNAL | VOLUME 221 NO. 8 | OCTOBER 21 2016

© 2016 British Dental Association. All rights reserved.

mandibular anteriors, it will be necessary to
correct the mandibular anterior position with
orthodontic intrusion, or alter their length
with crown lengthening followed by restora-
tion to create the necessary room to restore the
macxillary anterior teeth.

Tooth wear with compensatory eruption
The strongest evidence that a patient has had
compensatory eruption of their maxillary
anterior teeth as their teeth have worn is when
you find that correcting the position of the teeth
for ideal tooth display results in teeth that are
still too short in length. In other words, it will be
necessary to alter the gingival levels and, often,
the papilla levels to correct the length of the
teeth, not just add to the incisal edges.

The amount of compensatory eruption varies
dramatically from patient to patient, with some
teeth erupting to the extent that even with
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Fig. 23 Male patient with severe wear on all his teeth, his incisal edges are 6 mm from the

inferior border of his lip at rest

Fig. 25 The final reconstruction was accomplished by performing endodontics and post and
cores on the short anterior teeth, and increasing the vertical dimension, no gingival changes
were made

severe wear their incisal edge position stays
level with the unworn posterior occlusal plane.
In these individuals their smile transforms from
being normal when they are young, to display-
ing shorter and shorter teeth, but more and
more gingiva as they age and experience den-
toalveolar extrusion due to the tooth wear. In
these individuals the challenge is correcting the
eruption/extrusion, most commonly through
orthodontic intrusion or crown lengthening
surgery, although sometimes orthognathic
surgery can be used as well.

In cases of extreme compensatory eruption,
four things should be looked at in determin-
ing whether orthodontic intrusion or crown
lengthening surgery might be the better choice:
« Root length - clinically determine how

many millimetres of gingival change will
be necessary to correct the tooth length.
Go to a radiograph and identify the
existing osseous crest, then move apically
the distance you would need to crown
lengthen. Evaluate the amount of root that
would be left in bone following the surgery;
my general rule is to always try and leave
at least 8 mm of root in bone on anterior
teeth following surgery. If the roots are not
long enough to achieve that, orthodontic
intrusion is probably a better choice than
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surgery
Remaining tooth structure - evaluate the
amount of exposed tooth structure relative
to your ability to create retention and resist-
ance form for a restoration. In severe wear
cases there is often very little tooth structure
left, this creates a challenge if orthodontic
intrusion is used. Not that the orthodontics
can’t be done, but after the orthodontics is
completed it will be necessary to determine
how you will restore the teeth, often con-
sidering crown lengthening to expose more
tooth structure, which will now make the
teeth too long due to the prior intrusion.
In cases where minimal tooth structure
is available, if the root length is adequate,
crown lengthening may be the preferred
treatment, as it not only repositions the
gingiva and papilla, but provides the
necessary tooth structure for a restoration
as well (Figs 26-28)

Tooth inclination - evaluate whether the
over-erupted anterior teeth are proclined
or retroclined in the alveolar housing.
Crown lengthening is very predictable on
well aligned teeth, with the only long-term
issue being a rebound of tissue over time.
However, crown lengthening teeth that
are proclined or retroclined is far less

Fig. 24 Adding 7 mm to the teeth, to
correctly position the incisal edges, results
in teeth with an acceptable width to length
proportion, indicating it is unlikely eruption
has occurred as teeth have worn

predictable relative to the position of the
final gingival margins.?~*' In addition
orthodontic correction of the tooth inclina-
tion can accompany the necessary intrusion
to correct the gingival levels, and often
also improves the anterior occlusal rela-
tionships, particularly when the maxillary
anterior teeth are retroclined

o Contact length - this variable is both an
aesthetic and restorative technique issue.
In unworn, well aligned, anterior teeth, the
length of the contact between the central
incisors, defined as the distance from
the papilla to the bottom of the incisal
embrasure, is equal to the height of the
papilla, defined as the distance from the
gingival margin to the tip of the papilla.”
For the purposes of treatment planning
worn teeth, since the incisal embrasure
is frequently worn away, I try to plan for
the tip of the papilla to be 5-6 mm from
the incisal edges of the restorations on the
centrals, with the other anterior papillae at
the same level, and a papilla height of 4.5 to
5 mm between the centrals.

As teeth wear the contact length decreases, so
in cases of teeth which have worn and erupted
it is necessary to apically position both the
gingival margin and the papilla, but the outcome
is vastly different if it is treated with orthodon-
tic intrusion rather than crown lengthening. If
intrusion is carried out, the normal relationship
of the gingiva to the cementoenamel junction
(CEJ) and bone is maintained both interproxi-
mally and facially, meaning there are no open
embrasures, and the restorations can be prepped
conservatively and on enamel. If crown length-
ening is carried out, on the facial there will be
root exposure, and interproximally there will be
open embrasures, meaning the preps will have
to go through the interproximal and onto the
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Fig. 26 A 35-year-old female patient with a long history of bulimia; she has extreme wear of
her anterior teeth, the centrals meauring 6 mm in length

Fig. 27 The patient’s incisal edges show 3 mm at rest, and are level with the occlusal plane.
This is indicative of significant secondary eruption of the anterior teeth as they have worn.
The patient has the typical gummy smile which follows the eruption

Fig. 28 This patient has extremely long roots and minimal tooth structure to restore. Crown
lengthening was performed to correct the gingiva and papilla levels, as well as expose
adequate tooth structure for restoration

root. This does not mean crown lengthening
should not be used, but if a patient is willing
to do the orthodontics and there is adequate
tooth structure to restore, it allows for a more
conservative, restorative approach.

Abnormal eruption patterns

The final reason, under discussion in this
article, for a smile that is not as full and pretty
as a patient may desire, is also one of the easiest
to correct — namely, teeth that are correctly
positioned and unworn but which are small
due to a lack of the normal apical migration
of the gingiva. There are two aetiologies which

produce abnormal gingival levels: one is altered
passive eruption, the bone and CEJ levels
are in a normal relationship, approximately
1.5-2 mm apart, but there is excess sulcus
depth due to alack of normal gingival recession
to within 1-2 mm of the CE]J.

In these patients the key diagnostic feature
is that the CEJ is easily felt at the base of
the sulcus, and there is excess sulcus depth,
perhaps 3-5 mm. Treatment is generally a
simple gingivectomy, removing the excess
tissue and leaving a normal sulcus depth after
surgery. This condition is particularly common
following orthodontics, where there may be
gingival hyperplasia that occurs.
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The second aetiology is altered active
eruption, where the teeth do not erupt to
a normal level relative to the crest of bone,
leaving the CEJ at or below the osseous crest.
The hallmark of these patients is the inability
to feel the CEJ through the sulcus with a probe
or explorer. In addition a radiograph will show
interproximally that the CE]J and bone are at
the same level. In these patients the only way
to correct the tooth size long term is to lay a
flap and remove facial bone so it is 2 mm apical
to the CEJ, and then replace the flap so it is
3 mm coronal to the bone, 1 mm coronal to the
CE]J. This produces normal sized teeth, which
provides the desired full smile, assuming they
are correctly positioned.

Conclusions

The purpose of this paper has been to identify
many of the common aetiologies which can
produce inadequate tooth display, recognising
that often, for the restorative dentist, the belief
is that inadequate tooth display is thought of
as the teeth being too small, and therefore
correctable with restorations. It is my hope
that this paper can aid in the diagnosis and
treatment choices clinicians consider when
treating this challenging problem.
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