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ABSTRACT

Three treatment options exist for the replacement of congenitally missing lateral incisors:

canine substitution, a t<»oth-supported restoration, or a single-tooth implant. Selecting the

appropriate treatment option depends on the malocclusion, the anterior relationship, specific

space requirements, and the condition of the adjacent teeth. The ideal treatment is the most

conservative alternative that satisfies individual esthetic and functional requirements. This article

closely examines the three options when replacing a missing lateral incistjr with a tooth-supported

restoration. These options are a resin-bonded fixed partial denture, a cantilevered fixed partial

denture, and a conventional full-coverage fixed partial denture. The specific criteria that must

be evaluated ft)r each option is addressed to illustrate the importance of interdisciplinary treatment

planning to achieve optimal esthetics and long-term predictability. This article is the second

of a three-part scries discussing the three treatment alternatives for replacing congenitally

missing lateral incisors.

CLINICAL SIGNIMCANCF.

When replacing the congenitally missing lateral incisor with a tooth-supported restoration, specific
criteria must be evaluated by the restorative dentist and orthodontist to provide the most
predictable treatment outcome.
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Maxillary lateral incisors are

among the most commonly

congenitally missing teeth.'"" The

replacement of these teeth raises

several important treatment plan-

ning concerns. Therefore, it is bene-

ficial to use an interdisciplinary

treatment approach to achieve the

most predictable outcome. As was

previously discussed in Part I, canine

substitution can be an esthetic treat-

ment alternative for the replacement

of missing lateral incisors. However,

there are many individuals who do

not meet the qualifications necessary

to be considered for canine substitu-

tion. In these patients some form of

restoration must be considered. The

restorative treatment alternatives

can be divided into two categories:

a single-tooth implant or a tooth-

supported restoration. The three

primary types of tooth-supported

restorations available today are a

resin-bonded fixed partial denture,

a cantilevered fixed partial denture,

and a conventional full-coverage

fixed partial denture. The primary

consideration among all these treat-
ment options is conservation of tooth
structure. Ideally, the treatment of
choice should be the least invasive
option that satisfies the expected
esthetic and functional objectives.

Many adolescent and adult patients

lack sufficient space for a lateral

incisor restoration. This is often

due to ectopic eruption of the ca-

nine into the lateral incisor position.

The orthodontist must move the

canine distally into its appropriate
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position. This ultimately aids in

achieving alveolar ridge develop-

ment and optimal esthetics for the

final restoration.

Over the past several years, the

single-tooth implant has become a

popular method of replacing miss-

ing teeth.'•'' With the hard and soft

tissue grafting procedures that are

available, implant success rates as

well as the final esthetic outcome

have become increasingly predict-

able.'̂ "'' However., there are still cer-

tain instances in which implants

cannot be used, such as in the pa-

tient who is unwilling to undergo

the necessary treatment to facilitate

proper implant placement, ln these

situations some form of tooth-

supported restoration must he used.

Although any of the aforementioned

restorative treatment options can

be used to achieve predictable es-

thetics, function, and longevity, if a

given treatment option is used in the

wrong patient, the final result may

be less than ideal. Therefore, it is

important that the orthodontist

know the final restorative treatment

plan early to ensure the correct po-

sition of the adjacent teeth to facili-

tate the final restoration.

The subsequent portion of this article

discusses the restorative indications

and contraindications for each of

the three types tjf tooth-supported

restorations. In addition, it addresses

the impact that tooth position has

on treatment planning resin-bonded

fixed partial dentures, cantilevered

fixed partial dentures, and conven-

tional full-coverage fixed partial

dentures in the replacement of con-

genitally missing lateral incisors.

DFTFRMINATION Oi" APPROPRIATE

The orthodontist plays a key role in

determining and estahlishing space

requirements ft>r patients with

missing maxillary lateral incisors. A

question that is often asked is. How

much space is necessary for the

missing lateral incisor? There are

three ways to determine the appro-

priate space for these missing teeth.

The first is the "golden propor-

tion."^"^ This method states that the

perceived width t)f the anterior teeth

as viewed from the direct anterior

should have a ratio of 1:0.618 with

the tooth adjacent to it (Figure 1).

For example, a photograph of a

maxillary dental arch with an 8 mm

wide central incisor crown should

'"visually" have a lateral incisor

crown width of 5 mm. The trouble

Figure I. The "golden proportion" is a
two-dimensiofia! measurement of
esthetics. It is applied dentally hy
viewing the arrangement of the maxil-
lary anterior teeth hi a frontal photo-
graph. Beginning with the central
incisor, each tooth should he 61.8%
larger than the tooth distal to it.

with using the golden proportion

is twofold. First, since this propor-

tion is derived from the perceived

size of the teeth from a direct frontal

view only, there is no relation to

the actual measured widths of the

teeth. Second, research shows that

there is not one specific lateral inci-

sor width that is considered esthetic

but, rather, a range of widths.

The second methtjd to determine

the appropriate restorative space is

to use the contralateral lateral in-

cisor."' If the contralateral tooth

has a normal width, it can often be

used by the orthodontist as a guide

to establish ideal spacing for the

missing lateral incisor. Unfortunately,

this method of space appropria-

tion is not suited for adolescents

with missing or peg-shaped contra-

lateral incisors.

A third method of space appropria-

tion is to conduct a Bolton analy-

sis.'^ Bolton first introduced his

ratio in 1958 as a way to compare

the mesiodistal widths of the dental

arches to achieve idea! occlusal

relationships. His anterior measure-

ment involves dividing the sum of

the mesiodistal width of the man-

dibular six anterior teeth hy the sum

of the mesiodistal width of the

maxillary six anterior teeth. This

ratio is approximately 0.78'":

Sum i)f mantiibular six teeth
Sum of maxillary six teeth

= Bolton ratio (~0.7H)

This ratio can be used to mathe-

matically calculate the width of the
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edentulous spaces for a patient who

is congenitally missing one or both

maxillary lateral incisors. If the sum

of the mandibular six anterior teeth

is 36.5 mm and the measured width

of the maxillary five anterior teeth

is 33.8 mm, then the width of the

missing lateral incisors (x) can be

calculated as follows:

36.5 mm
33.8 mm -i- x = 0.78

36.5 mm - 0.78x + 26.36 mm

10.14 mm-0.78.Y

13.0 mm = .Y

The 13.0 mm is then divided by two

to determine the width of each lat-

eral incisor space (6.5 mm). Using

the Bolton analysis is a quick and

reliable way to determine the ap-

propriate spacing necessary for

patients with congenitally missing

lateral incisors.

The most predictable guide for de-

termining ideal spacing is to con-

struct a diagnostic wax-up. This

simplifies the treatment for the

orthodontist and restorative dentist.

Fortunately, most adolescents have

healthy, nonrestored teeth that do

not exhibit significant wear. There-

fore, the spacing is u!timately de-

termined by the occlusion and

esthetics. The canines should be

placed in a position that will allow

proper anterior disclusion, and the

centra! incisors should be posi-

tioned to provide optimal esthetics

{Figure 2 ) . ' " ' " The space that

remains is used for the lateral incisor

Figure 2. A, The maxillary canine should he positioned in the emhrasure between
the mandihular canine and first premolar. This allows for proper canine disclusion.
B, The maxillary central mcisors should he positioned in the appropriate uverhite and
inclination to achieve ideal esthetics.

restoration and generally ranges
from 5 to 7 mm.

RESIN-BONDKD EiXFO PARTIAL

DENTURF

The most conservative tooth-

supported restoration is the resin-

bonded fixed partial denture as it

leaves the adjacent teeth relatively

untouched. Although there are dif-

ferences in preparation design, the

classic resin-bonded fixed partial

denture relies sole!y on adhesion

without the use of pins or grooves.

The success rate of this type of

restoration varies widely from a

54% failure rate over 11 months

to a 10% failure over 11 years, with

debonding being the most common

cause of failure.^ ""'̂  Although these

restorations can be used success-

fully, specific criteria must be ad-

dressed to ensure optimal esthetics

and long-term predictability. These

criteria include the position, mo-

bility, thickness, and translucency of

the abutment teeth as well as the

overall occlusion.

Tooth position, as it relates to a

vertical ovcrbite of the incisors.

can significantly impact the stresses

placed at the bond interface

(Figure 3). Resin-bonded fixed par-

tial dentures placed in a deep over-

bite relationship have been sht)wn to

have a higher incidence of failure.'^

This is due to the increased lateral

forces that are placed on the abut-

ment teeth. As the overbite increases,

either the surface area available for

bonding the retainer must decrease

or the tooth must be prepared and

the occlusion placed on the retainer.

Therefore, the ideal anterior rela-

tionship for a resin-bonded fixed

partia! denture is a shallow overbite.

This a!lows the maximum surface

area for bonding the retainers as well

as a decrease in the amount of lateral

force. However, the amount of

overbite is ultimately determined by

the height of the posterior cusps.

Adequate overbite in the anterior

region is necessary to disclude the

posterior teeth in excursive move-

ments. Hence, a patient with steep

posterior cusps and a deep anterior

overbite may not be an ideal candi-

date for a resin-bonded fixed partial

denture. The second concern re-

garding tooth position is inclination
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Figure 3. A-C, A shalloir overbite decreases the amount of lateral forces on the ahutment teeth as well as maximizes the
surface area available for honding the retainers.

of the abutment teeth. The direction

of normal occlusal forces on pro-

clined incisors creates more of a ten-

sile force at the bond interface,

whereas occlusal forces on upright

incisors create more of a shear force

at the bond interface (Figure 4).

Based on theoretic physics principles,

an object loaded with a shear force

can withstand approximately 40%

more load prior to failure compared

with the same object loaded with a

tensile force.

Mobility of the abutment teeth is a

contraindication for resin-honded

fixed partial dentures owing to the

stress that is placed on the bond

Figure 4. A, Occlusal forces on pruclined incisors create a more tensile type of force
at the bond interface. B, The same occlusal forces on teeth that are upright generate
a more shear type of force at the bond interface.

interface when the rigidity of the

retainer works to keep the abutment

teeth from moving under load. Mo-

bility negatively impacts the dura-

bility of the bond in two ways.

When a resin-bonded fixed partial

denture is placed from a mobile

central incisor to a mobile canine,

each abutment wants to move under

occlusal load. The problem is that

although each tooth moves in a

buccolingual direction, this move-

ment is on different vectors due to

the position that each tooth occupies

in the arch. This ultimately places

great stress at the bond interface.

Another factor occurs when the

abutment teeth have mobilities that

are different from one another., for

example, one abutment is mobile

and the other abutment is not. Again,

there is an increased stress placed

on the bond when only one of the

abutments moves under occlusal

load. Generally, it is the least nKjbile

of the two abutments that debonds
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Figure 5. A patient with a resm-bonded
fixed partial denture replacing the lat-
erals has proclined central incisors trith
a Grade I mobility. The restoration
began debonding after placement and
eventually fractured after being rece-
mented multiple times.

as the restoration moves in the di-

rection of the more mobile abutment

(Figure 5).

Tbe rhickness and translucency of

tbe abutment teetb can also have a

profound impact on retainer design.

Tbe coronal extension of the re-

tainer, although influenced by the

amount of overbitc, is also dictated

by tbe amount of translucency of

the abutment teeth. When retainer

extensions are carried too coronal.,

thin teeth or teeth with a bigh degree

of translucency in the incisal one-

third can appear gray due to the

show through of tbe metal retainer

(Figure 6). If tbe sbow through

cannot be prevented because of tbe

thinness of the teetb, or when tbe

amount of bondable surface area

bas to be significantly reduced in

an attempt to prevent graying, a

resin-bonded fixed partial denture

is contra indicated.

The final area of concern regarding

placement of resin-bonded fixed

Figure 6. A, To gain the maximum surface area for bonding, the retainer extensions
were carried up to tbe incisal edges of tbe teeth. B, The incisal one-third appears
gray due to tbe metal retainer showing through tbe translucent incisal edge.

partial dentures is occlusal para-

function. Tbe increase in occiusal

force that is created with occlusal

parafunction is often greater tban

can be withstood by the resin bond,

thereby leading to an increased risk

of debonding. For patients that

demonstrate signs and symptoms of

parafunction, an alternative treat-

ment plan should be considered.

The ideal candidate for a resin-

bonded fixed partial denture pos-

sesses abutment teetb tbat arc

nonmobile, are moderately thick.,

and bave tbe translucency mainly

localized in the incisal one-third

(Figure 7). A shallow overbitc

allows maximum surface area for

bonding tbe retainers with little or

no tootb preparation. Tbe shallow

anterior relationship also imparts

the least amount of force on the

bond interface.

CANTll.KVF.RED FIXED PARTIAL

DFNTURE

The second most conservative tootb-

supported restoration designed to

replace tbe congenitally missing lat-

eral incisor is a cantilevered fixed

partial denture. Given its root length

and crown dimensions, the canine is

an ideal abutment for a cantilevered

Figure 7. A, Thick abutment teeth witb minimal incisal translucency prevent sbow
tbotigh of the retainer while still allowing its maximum extension. B, A shallow
overbite also allows tbe retainer extensions to be carried fartber incisally tvithout the
abutment teetb requiring preparation.
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Figure 8. A patient with a congenitally
missing lateral incisor presents after
having two implants previously fail in
the edentulous site. Tbe patient does not
want to undergo any more surgery for
implant placement or grafting. Note the
proclination of the central incisors.

restoration. C^omparcd with the

rcsin-bonded fixed partial denture,

the success of this type of restoration

is not dependent on the amount of

prociination or mohiHty of the

abiitiTient teeth (Figure 8).

If the facial esthetics of the canine

ahutment does not need to be

altered, the most conservative can-

tilevered restoration uses a partial-

coverage preparation. Retention

and resistance of a partial-coverage

preparation require the use of pins;

therefore, pulpal size and location

within the tooth must he evaluated.

Due to the large pulp size present in

many young patients, age may be a

relative contraindication. Similar to

the resin-bonded fixed partial den-

tures, the thickness and translucency

of the abutment must be evaluated

to prevent show through of the re-

tainer. The completed preparation

uses pins placed on the distal and in

the area of the cingulum, with a

groove on the mesial {Figure 9). The

remainder of the preparation varies

Figure V. A and B, The final preparation of tbe partial-coverage pin-ledge cantilever
restoration. The pins and groove in the preparation enhance the resistance and
retention form.

in depth from 0.5 to 0.75 mm. The

final partial-coverage cantilevered

restoration is bonded in place using

resin cement (Figure 10).

If the canine abutment requires a

change in the facial contour to en-

hance the esthetics, a conventional

full-coverage preparation can be

done to support the cantilevered

lateral pontic. The key to the long-

term success of the cantilevered

fixed partial denture is managing

the occlusion on the pontic." '" It is

imperative that all contact in excur-

sive movements be removed from

the cantilever. If eccentric contact

remains on the pontic, the potential

risks include loosening of the resto-

ration, migration tif the abutment,

and fracture.

CONVENTIONAL hUI.I -COVERAGE

FIXEIJ PARTIAL DhNTURF

The least conservative of all tooth-

supported restorations is a conven-

tional full-coverage fixed partial

denture. This restoration is consid-

ered the treatment of choice when

replacing an existing fixed partial

denture or when the adjacent teeth

require restoration for structural

reasons (eg, caries, fracture) or to

alter the facial esthetics. An addi-

tional benefit of a convenrional

fixed partial denture is the degree of

Figure W. A and B, The extensions of the retainer are determmed hy the occlusion
and the translucency in the incisal one-third of the abutment. The restoration is
handed with resin cement. It is imperative that all eccentric contacts he removed
from the pontic.
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control it exerts over the occlusion

and occlusai forces. However, given

the amount of tooth preparation

required for the conventional fixed

partial denture, it is not considered

the ideal treatment for replacement

of congenitally missing laterals in

young patients. If a conventional

fixed partial denture is treatment

planned and the patient is or will be

undergoing orthodontic therapy,

there are specific considerations re-

garding tooth position that should

be addressed to facilitate prepara-

tion of the abutment teeth.

One area of concern that should be

addressed for full-coverage restora-

tions is the alignment of the anti-

cipated abutment teeth along a

common pathway. When the ortho-

dontist aligns the central incisor and

canine during treatment, it is impor-

tant to evaluate the inclination and

angulation of these teeth. When

looking at the patient's teeth from

a frontal perspective, it is imperative

that the long axis of the central in-

cisor and the labial surface of the

canine are parallel (Figure 1 lA). This

allows the restorative dentist the

proper "line of draw" when pre-

paring these teeth. !f the inclination

of the canine is incorrect, the restor-

ative dentist has to overprepare the

teeth to achieve the proper line of

draw (Figure l lB). This may ulti-

mately weaken the abutments or

impinge on the pulp chamber.

When evaluating the patient's teeth

from a lateral perspective, the long

axis of the canine and the labial

C I i. A. When ci'dluatifig a patient from a frontal perspective, it is important
to confirm that the long axis of the central incisor is parallel to the labial surface
of the canine crown. B, Poor inclination and angulation of the central incisor and
canine can result in excessive tooth preparation to establish the proper "line of
draiv" for a bridge restoration.

surface of the central incisor must

also be parallel for proper tooth

preparation (Figure I2A). If procli-

nation of the central incisors is too

great at the completion of ortho-

dontic treatment, it is difficult for

the restorative dentist to adequately

prepare the teeth for proper esthetics

as well as the appropriate line of

draw (Figure 12B). If the central

incisor and canine are positioned

correctly, tooth preparation for a

conventional fixed partial denture is

simplified; therefore, the orthodon-

tist must know how to align these

teeth according to the specific re-

storative requirements for the cho-
sen restoration. He or she must also
know the orthodontic limitations

that may suggest selection of an
alternate restoration to replace the
missing lateral incisor.

Another consideration is the facio-

lingual position of the abutment

teeth as it relates to palatal tooth

preparation and joint size. This is

especially true when placing all-

ceramic fixed partial dentures. It is

known that failure of all-ceramic

fixed partial dentures is commonly

a problem of joint fracture caused

Figure 12. A, When evaluating a patient from a lateral perspective, the long axis of the
canine and facial surface of the central incisor should he parallel. B, An increased
prociination of tbe central incisors often makes it difficult for the restorative dentist
to conservatively prepare these teeth to receive a bridge restoration.
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Figure 13. The orthodontist can leave
an excess overjet to help increase the
buccolingual dimension of the joint and
alloiv more definitn'e facial embrasures
without jeopardizing the strength of
the joint.

by inadequate joint size. The

orthodontist can help increase the

size of the joint by leaving an anterior

open bite or excess horizontal overjet

of approximately 0..5 to 0.75 mm

(Figure 13}. This excess space can

ultimately be closed with the final

restoration, thereby increasing the

joint dimension. Any excess space

remaining on the adjacent un-

restored teeth can be closed with

direct composite bonding. The other

advantage to leaving some excess

overjet is that it allows a more con-

servative palatal preparation, which

can be important in patients with

thin teeth.

SUMMARY

Many restorative options exist for
the replacement of congenitally
missing lateral incisors, including
the resin-bonded fixed partial den-
ture, the cantilevered fixed partial

denture, and the conventional full-

coverage fixed partial denture. Each

of these restorative options can be

used with a high degree of success

if used in the correct situation. The

most conservative of these restora-

ti(ms is the resin-bonded fixed

partial denture, although this alter-

native requires that stringent criteria

be met to ensure its longevity. The

cantilevered fixed partial denture

can be designed using either a

partial-coverage or a conventional

full-coverage retainer. The success

of this type of restoration is depen-

dent on the ability to control the

occlusal contacts on the pontic. The

conventional full-coverage fixed

partial denture can be used in a

variety of situations or occlusal

schemes, although it is the least

conservative of the three treatment

options. Depending on the type of

final restoration that is chosen,

interdisciplinary management of

patients with congenitally missing

lateral incisors often plays a vital

role in the facilitation of treatment.

By working together, the restorative

dentist and orthodontist can pro-

duce predictable and esthetic treat-

ment results.
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