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Tn:am-:n: plans for patients with missing max-
illary lateral incisors have traditionally
included either space closure or space recpen-
ing.'* The most common objections to orthodon-
tic space closure are that the treatment outcome
may not look “natural”, that retention is difficult,
and that the functional occlusion may be com-
promised. Many clinicians have therefore pre-
ferred to create space for missing lateral incisors
with single-tooth implants or resin-bonded
bridges.** In the past, however, neither approach
produced results that were entirely satisfactory
from an esthetic and functional standpoint.

MNow, with the possibility of esthetic tooth
restorations using bonded ceramdcs and resin
compaosites, together with various procedures for
at-home or in-office tooth whitening, the profes-
sion is changing its way of thinking.'" The pur-
pose.of this article is to show the considerable
improvement that can be achieved today with the
space-closure alternative by combining tech-
nigues from esthetic dentistry and carefully
detailed orthodontic treatment. Such treatment
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may include;

» Esthetic recontouring of a mesially relocated
cuspid o a more ideal lateral incisor shape and
size by using a combination of grinding and
composite resin build-ups or porcelain laminate
VENEErs.

* Intentional whitening by vital bleaching of a
vellowish cospid that has been moved mesially
into the lateral incisor position.

» Careful correction of the crown torque of a
mesially relocated cuspid to mirror the optimal
lateral incisor crown torque, along with the pro-
vision of optimal torgue for the mesially moved
maxillary first and second bicuspids.

* Individualized extrusion and intrusion during
the mesial movement of the cuspids and first
bicuspids, respectively, to obtain an optimum
level for the marginal gingival contours of the
anterior teeth.

+ [ncreasing the widih and length of mesially
moved and intruded first bicuspids with compos-
ite resin build-ups andfor porcelain laminate
VENEELTS.

« Simple minor surgical procedures for localized
clinical crown lengthening.

These echnigues, when used in combina-
tion, can provide the needed improvements to
approach the looks of a natoral intact dentition,
and can thus make orthodontic space closure a
more altractive tréatment alternative than ever
befare for patients with missing lateral incisors,

Rationale

The most evident advantage of esthetic
space closure is the permanence and biological
compatibility of the finished result4!" At the
end of orthodontic treatment, the overall treat-
ment is completed. The gingival papillae will
properly surround all the teeth. Even when
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Fig. 1 Two young patients with bilateral agenesis of maxillary lateral inclsors. Both show remarkably diffor-
ent crown iorque between right and left maxillary cuspids (arrows). These lorgue differences must be com-
pensated for by individual archwire bends during orthodontic space clogure.

porcelain laminate veneers are needed in young
patients. such restorations can be made immedi-
ately after appliance removal. Because only a
minimal amount of enamel is removed during the
preparation, there 15 no risk of pulp damage, in
contrast (o the conventional jacket crowns or
crowns made of porcelain fused 1o gold.

Recent studies have indicated that woth
eruplion may continue into the patient’s 30s, and
sometimes even longer. '™ With properly placed
fixed lingual retainers.'® stability of the reatment
result is assured. In the vears to come, all the
teeth will erupt in synchrony with any remaining
growth of the face. It should also be emphasized
that any recession of the labial gingival margins
that may occur later, due (o normal aging or for
other reasons (mechanical, including overzealous
toothbrushing, or pericdontal ), will take on & nat-
ural look and reflect the incoming light normally,
even with porcelain veneers. If considersd desir-
able, a functional occlusion with cuspid protec-
tion can be obtained with the resin build-ups or
porcelain veneers on the first bicuspids. The
bonded retainer wire can cover four or six teeth,
and since it is placed supragingivally, it can easi-
ly be repaired if it becomes loose or broken. s

In contrast, arthodontic space reopening
and replacement with a single-tooth implant and
prosthetic crown inherently commit the patient to
a lifelong artificial restoration in the most visible
area of the mouth, In this region, tooth shade and
transparency, along with gingival color, contour,
and margin levels, are critical and difficult
control, particularly in the long term 32145 Tech-
nigues for obtaining complete and stable inter-
dental gingival papillae and normal gingival
topography around single-tooth implants are

presently subject to considerable clinical re-
search, 413173 The labial and interdental gingival
recession that is commonly found in adulis may
result in unesthetic “blueing” of the marginal gin-
givae or even disclosure of the implant margins
after several years.'®!* In young patients and ado.
lescents, the implant and final restoration canno
usually be placed until all skeletal growth is com-
pleted and tooth eruption has ceased.'?i®
Furthermore, recent studies have demonstrated
that even atter dental and skeletal development is
complete, infrancclusion and progressive mal-
alignment of single-implant crowns may occur in
the anterior maxilla. b5

Indications and Contraindications
for Space Closure

From a treatment-planning point of view,
orthodontic space closure may be indicated or
contraindicated, depending upon the original
malocelusion.® Important considerations are the
degree of crowding or spacing. the size and shape
of the teeth, amnd the state of the occlusion.
Factors favoring space consolidation include:

* A tendency toward maxillary crowding in a
patient with & well-balanced profile and normal-
Iy inclined anterior weeth?

¢ Cuspids and bicuspids of similar size

* Dentoalveolar protrusion

* Class Il malocelusion

* Marked mandibular crowding or protrusion®

Space reopeming is usually preferable in a
patent with:

« No malocclusion and normal intercuspation of
the posterior teeth
* Pronounced spacing of the maxillary dentition
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Fig. 2 Excessive lingual tilting of maxillary cuspid crowns produces undesirable esthetic

results (arrows) in orthodontlc space closure with either bilateral (A,B) or unilateral (C,D)
agenesis. Natural maxillary lateral incisor has labial crown torque (patient’s left side in C).

= Class [l malocclusion and retrognathic profile
+ A large size difference between cuspids and
first bicuspids

Clinical Problems Associated
with Space Closure

The chimical significance of the potential
problems associated with orthodontic space clo-
sure increases the more the patient reveals of the
dentition in normal conversation and smiling.®®
Successful treatment of patients with missing lat-
eral incisors requires a cooperative patient and
careful attention o the following details:

The size difference between cuspids and first
hicuspids. Varations in crown length and width
can create a poor esthetic balance between the
hard and soft tissues. In general, the cuspids have
longer clinical crowns than the lateral incisors,
and the first bicuspids are shorter than the cus-
pids. An undesirable perindontal profile may

result if the “lateral incisors™ are too long and too
large mesiodistally, and the “cuspids™ are too
short and too small. If the first problem 15 solved
with extrusion of the cuspids and reshaping by
interproximal grinding, the first bicuspids that
will occupy the position of the cuspids will
invariably be undersized in both the mesiodistal
and vertical dimensions.

The color difference between cuspids and
incisors. The cuspids are usually darker and/or
more vellowish than the incisors, accentuating
the contrast between the maxillary central
incisors and the “new" lateral incisors

The crown torgue difference between cuspids and
lateral incisors, and the marked individoal varia-
tion in cuspid torque (Fig. 1). In a follow-up
stady 10 years after treatment of cases with
ahsent lateral incisors by orthodontic space clo-
sure,”” the most common mistake was found o be
inadequate crown torque of the mesially relocat-
ed cuspids (Fig. 2). The differences in crown



Fig. 3 Alternative treatment option when maxillary lateral incisors are absent Is to open space posteriorly
rather than anteriorly, Spaces can be closed by single-tooth implants or cantilever bridges from first molars.
A-D. Young adult female patient treated by opening space distal to second bicuspids (arrows). E-H. Note
axcellent gingival condition four years after treatment,
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torque and crown-root angle among cuspids in
different persons is considerable. Asymmetry of
crowm torque can often be seen even between the
right and left cuspids in the same patient (Fig. 1).
If the crown of a cuspid in lateral incisor position
has not been piven the correct lateral incisor
orgue, the resolt may appear unnatural (Fig.
2. D). In addion, the cuspid is wider beccolin-
gually than a lateral incisor, creating the possibil-
ity that the cuspid eminence may be moved 1o an
area where an eminence does not normally
oocur, % while 4 normal caspid eminence may be
difficult to achieve with the first bicuspid.

The type of juncrional occlusion at the end of
reatment. A cuspid-protected functional occlu-
sion is generally not feasible with orthodontic
space closure alone*!! Usaally, a lateral group
guidance is achieved on the maxillary bicuspids
end relocated cuspids. In such instances, abrasion
may be noted on the mandibular lateral incisor if
the contact with the maxillary cuspid is exces-
sive. If possible, the functional forces should be
on the mesially relocated first bicospid.® It may
sometimes be desirable 1o grind the palatal cusp
to avoid balancing contacts, but if the bicuspid is
property rotated mesially, most of the contact
with the mandibular cuspid will be on the mesial
ridge of the buccal cusp. Some clinicians fear &
loss of perindontal attachment because of the
stress placed on the thinner and smaller roots of
the premolars. Long-term studies have shown,
however, that space closure is as sound as space
reopening occlusally and is prefernble periodon-
tafly, !

Hﬂf:pm after retention, including long-term
space reopening. There is usually a marked ten-
dency for spaces o reopen in the maxillury ante-
rior region after closure and conventional reten-
fon with plates or splints. For this reason, the
retention of space-closure cases must not be
taken lightly. We recommend long-term {10 years
or more) oF even permanent retention with lin-
gually bonded multistranded wire retainers over
six weeth (Fig. 3D), combined with a removable
plate 0 be used continwously for the first six
months and then at night. No apparent side
effects were noticed with this regimen in the 10-

year follow-up study cited above.” The bonded
retainer wire should include the first bicuspid,
but after several years, it can usually be cut distal
to the cuspids, so that only the cuspids and cen-
tral incisors are included. Should spaces shll
open up distal to the cuspids, these can be filled
with composite resin build-ups.

An interesting allernative to reopening

space for missing lateral incisors is 0 open up
space in the posterior region (Fig, 3C.D). This
technique has the same biological advantages in
the anterior ion of the maxilla as normal
space closure (Fig. 3G.H), and it may promote
better long-term stability, particalarly if there i3 a
jaw-size or tooth-size discrepancy. The spaces
opened up behind the second bicuspids (Fig, 3D
can be filled with single-tooth implants or by
cantilever bridges from the first molars. Restor-
ations on single-tooth implanis behind the second
bicuspids do not need to meet the same strict
esthetic requirements as in the anterior region,
and such implants will also receive a more favor-
able axial loading.
Size differences in agenesis cases. When there is
a peg-shape lateral incisor on one side and agen-
esis of the lateral incisor on the other (Fig. 4A-
C), it may be difficult to obtain esthetically
pleasing results, The best solution in soch cases
is to combine the space closure with a good
porcelain laminate veneer on the peg wath (Fig.
4D-F).

Keys to Clinical Treatment

Setups: A diagnostic setup on plaster models can
clearly identify the ooth-size problems and the
amount of crown reshaping that will be needed. It
may also be advisable to make a pictorial setup
with the patient smiling (and/or speaking). This
will allow the clinician to focus on the crucial
aspects of the tooth display—the relationship
berween teeth, gingivae, and lips—which 15 dif-
ferent in every patient. The “visual setup” proce-
dure is helpful in planning any intrusion or extru-
sion needed to obtain normal relationships for the
marginal gingival contours, with the cuspids at
the same level as the central incisors and the






