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ABSTRACT
Different approaches have been proposed for the treatment of retained infra-occluded primary
molars with agenesis of permanent successors including extraction with orthodontic space
closure, prosthetic replacement, or retention of the primary tooth in situ for space maintenance.
The retention of primary second molars in situ represents a conservative treatment option to pre-
serve alveolar bone at the future implant site, and it is especially indicated for young patients
who have not completed skeletal growth until later reassessment can determine definitive treat-
ment. The orthodontist and the restorative dentist must work together in the comprehensive
treatment planning of these patients for optimal results. The present report describes the transi-
tional rehabilitation of infra-occluded primary second molars for a 13-year-old patient with
direct resin composite restorations. Furthermore, the report illustrates the use of an alternative
technique with a clear vinyl-(poly-siloxane) matrix to facilitate the direct restorative procedures
and minimize the finishing procedures involved in the placement of large composite restorations.

CLINICAL SIGNIFICANCE
A conservative approach for the transitional rehabilitation of infra-occluded primary molars is
possible with direct composite restorations. Alternative techniques such as the use of a clear
vinyl-(poly-siloxane) matrix that can be cured-through allow considerable simplification of the
direct restorative techniques.

(J Esthet Restor Dent 22:354–362, 2010)

I N T R O D U C T I O N

Different theories have been
proposed to explain the etiol-

ogy of infra-occluded primary
molars including local mechanical
factors,1 alteration in the metabo-
lism of periodontal tissues,2 and
genetic factors.3 A strong associa-
tion has also been demonstrated
between infra-occlusion of primary
molars and agenesis of the

permanent successors.4,5 Excluding
third molars, mandibular second
premolars are the most commonly
missing teeth and can be observed
in 2.4 to 4.3% of the population.6

Infra-occluded primary molars
have also been reported to have a
high incidence of ankylosis, but
this is not a constant finding and
it may occur in 1.5 to 9.9% of
the population.7

A number of aspects must be con-
sidered in the treatment planning
of infra-occluded primary molars
including: (1) integrity of the
crown, root, and bone of the
primary molar; (2) its vertical
position relative to the occlusion;
(3) the patient’s antero-posterior
skeletal and dental relationships;
(4) dental crowding; (5) the
patient’s chronologic and dental
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age; and (6) the patient’s treat-
ment preference.8 Different treat-
ment options have been proposed
with the debate fluctuating
between the extraction and
nonextraction of the retained
primary molar. An option may
involve the extraction of the
retained primary molar with either
prosthetic replacement or ortho-
dontic space closure, eliminating
the need for prosthetic interven-
tion. Another option is to preserve
the retained primary molar in situ.
This may be the option of choice
when the definitive treatment plan
does not involve space closure,
but instead space maintenance
is desired.

Because of the alveolar bone
growth known to occur in asso-
ciation with natural dentition, it is
vital that the primary tooth is
retained as long as possible. It has
been demonstrated that retaining
intact primary second molars in
the absence of permanent succes-
sors can be a reasonable alterna-
tive for space maintenance. A
significant delay on the exfoliation
times of primary retained teeth
has been demonstrated in agenesis
of the permanent successor.9 A
study demonstrated unaltered
degree of root resorption in 20 of
the 26 primary second molars
over a 15-year period and reten-
tion rates of the primary teeth up
to 15 years beyond normal exfo-
liation times.10 Other studies have

shown that most retained
primary molars can be maintained
until adult age without
significant exfoliation.8,11

The available evidence appears to
suggest that retaining intact
primary molars may not only rep-
resent a conservative approach to
the transitional space maintenance,
but it may also play a significant
role in the preservation of alveolar
bone. The present report describes
the use of direct resin composite
restorations for the transitional
rehabilitation of infra-occluded
primary second molars in a young
patient with incomplete skeletal
growth. Furthermore, the case
describes the use of a clear vinyl-
(poly-siloxane) matrix to facilitate
placement and finishing of the
large composite restorations.

C A S E R E P O RT

A healthy 13-year-old Asian
female patient was referred to the
College of Dentistry for treatment
of her infra-occluded primary
mandibular second molars. Her
chief complaints were food impac-
tion in the area of the retained
primary molars and dissatisfaction
with the small appearance of her
teeth. Medical history was unre-
markable. Clinical examination
revealed Class II Angle molar rela-
tionship, division 1 malocclusion
with a 9-mm overjet, deep bite,
and slight crowding especially in
the maxillary arch. Retained

infra-occluded primary mandibular
second molars were present,
sound and asymptomatic except
from the presence of occlusal
caries in both teeth K and T. The
submergence of the primary
molars relative to the adjacent
teeth with the subsequent compro-
mised cleansing of the area had
led to the development of occlusal
caries. The right molar showed
moderate submergence and the
left molar severe submergence
relative to the occlusal plane. A
simple classification by Brearley
and Mc Kibben describes “Moder-
ate infra-occlusion” to an occlusal
surface that approximates the
contact point with the adjacent
teeth, and “Severe infra-occlusion”
to an occlusal surface located
below the level of the contact
point with the adjacent teeth.12

Figure 1A,B shows the preopera-
tive clinical pictures of the patient.
There was no evidence of active
caries or existing restorations in
other areas of the mouth except
from the presence of sealants on
the permanent first molars. All
permanent teeth were present in
the oral cavity except from the
third molars. The patient exhib-
ited excellent oral hygiene and no
signs of gingivitis. Radiographic
evaluation evidenced bilateral
agenesis of the mandibular second
premolars, with no significant
root resorption of the retained
primary mandibular second molars
(Figure 2).
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A comprehensive caries risk assess-
ment was completed during treat-
ment planning. This assessment
placed the patient in a “Low risk”
category based on dietary habits,
oral hygiene, and past dental
history. Diagnostic impressions
were made with irreversible hydro-
colloid (Jeltrate Alginate, Dentsply
Intl., York, PA, USA) and casts

were mounted in a semi-adjustable
articulator (Hanau, Teledyne,
Colorado Springs, CO, USA) for
analysis of the space available and
existing inter-occlusal relations. A
diagnostic wax-up was completed
(Figure 3).

The following treatment goals
were identified: (1) maintenance

of arch length; (2) establishment
of an occlusal plane for function
and prevention of antagonist
teeth supra-eruption; (3) preserva-
tion of alveolar bone support at
the site; and (4) removal of
occlusal caries and protection of
noncleansable occlusal surface
of retained deciduous molars.
Treatment options fluctuated
between the extraction and
nonextraction of the retained
primary molars and included:
(1) extraction with prosthetic
replacement by implant supported
crowns, fixed partial dentures, or
removable denture; (2) extraction
with orthodontic space closure,
eliminating further need for pros-
thetic rehabilitation; and
(3) preservation of the retained
primary molars in situ for the
transitional rehabilitation until
completion of growth would
allow reevaluation.

A B

Figure 1. A, Lateral view of left mandibular second primary molar with severe infra-occlusion. B, Lateral view of right
mandibular second primary molar with moderate infra-occlusion.

Figure 2. Orthopantomogram showing the retained
infra-occluded primary molars with agenesis of the permanent
successors.
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After evaluation by the restorative
dentist and orthodontist and
based on the age and antero-
posterior skeletal and dental rela-
tions of the patient, as well as the
integrity of the crown and root of
the retained molars, it was
decided that the most conservative
treatment approach was to pre-
serve the primary teeth in situ, as
this option would provide the
space maintenance necessary while
preserving alveolar bone support
in the area. Following restorative
procedures, fixed orthodontic
appliances would be placed for
the treatment of the Class II mal-
occlusion. Future reevaluation
after completion of growth and
orthodontic therapy will evidence
whether or not extraction of the
retained teeth and replacement

with implant supported crowns
is indicated, or if maintaining
the retained primary molars
longer than anticipated is a
feasible option in the absence of a
natural exfoliation process.

Restorative Procedures
A clear silicon quick-set vinyl-
(poly-siloxane) impression material
(Affinity Crystal Clear, Clinician’s
Choice, New Milford, CT, USA)
was used to make sectional impres-
sions of the waxed teeth. Its
enhanced flowability allowed
excellent replication of the embra-
sure areas critical for accuracy of
the final restorations. A rubber
dam with dental floss ligatures was
applied. Both teeth K and T were
prepared and restored following
the same procedures. The

restoration of tooth T was com-
pleted first. Carious lesions on the
occlusal aspect of both teeth K and
T were removed. The preparation
of the deciduous teeth involved
only the recontouring of the
marginal ridges for an improved
emergence profile of the final
restorations. Air particle abrasion
with Al2O3 and nonfluoridated
pumice in a rubber cup were used
to roughen the occlusal surface and
to remove plaque and debris. A
37.5% phosphoric acid (Gel
etchant, Kerr Corporation, Orange,
CA, USA) was applied, rinsed, and
dried followed by a three-step
etch-and-rinse adhesive system
(Optibond FL, Kerr Corporation),
which was applied and polymer-
ized according to manufacturer’s
instructions with an LED
light-curing unit.

The clear sectional matrix, which
had been previously sectioned lon-
gitudinally in a mesio-distal direc-
tion, was filled with microhybrid
composite (Filtek Supreme Plus,
3M ESPE, St. Paul, MN, USA)
shade A2 in the area corresponding
to the buccal wall first (Figure 4).
By having individual buccal and
lingual matrices, greater control
over each of the composite layers
was allowed. It has been reported
that the success of this technique
depends to a great extent on the
application of only an adequate
amount of composite material to
the matrix so that overhangs and/or

Figure 3. Diagnostic wax-up of the case.
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voids at the cervical margins of the
restoration can be avoided.13

The buccal sectional matrix was
filled with composite, carefully
seated in place, and stabilized in
position against the tooth coated
with adhesive through slight
digital pressure (Figure 5). With
the matrix in place, the uncured
composite paste was thinned to
the desired thickness against the
buccal matrix from a lingual open
access. This allowed only the right
amount of composite to be poly-
merized. The light-curing unit was
activated to shine through the
matrix from the buccal aspect for
10 seconds and then directly from
the lingual aspect for 20 addi-
tional seconds. Upon removal of
the matrix, a thin buccal shell of
composite, free of overhangs or
voids at the cervical margins, was
obtained (Figure 6), considerably
minimizing subsequent finishing

procedures. The fabrication of a
lingual composite shell followed
the same procedures as the afore-
mentioned for the buccal shell
(Figure 7). A circumferential
matrix was stabilized in place and
the restoration built by the incre-
mental layering of composite
(Figure 8). The composite crowns
were contoured with finishing
discs (SofLex XT, 3M ESPE) and
different shapes of carbide burs
for placement of anatomical fea-
tures. Occlusion was evaluated
and adjusted. A #12 scalpel blade
was used for the removal of gingi-
val flash and interproximal strips
(Epitex, GC America, Alsip, IL,
USA) were used to polish inter-
proximally. Diamond impregnated
polishing cups and points
(Diacomp polishing kit, Brasseler,
Savannah, GA, USA) were used
for polishing the restorations. The
final restorations exhibited not
only acceptable esthetics but also

the space maintenance necessary
to prevent the drifting of adjacent
teeth and extrusion of antagonist
teeth (Figure 9A,B). Restorations
in both teeth K and T exhibited a
compromised emergence profile
given their submergence relative to
the occlusal plane.

Orthodontic fixed appliances were
placed after the restorations were
completed for the treatment of
Class II Angle molar relationship
and other related issues. Future
reassessment is required after
the completion of growth and
orthodontic therapy to determine a
definitive course of action that may
include the extraction of the
primary molars with placement of
implant-supported crowns; or on
the contrary, the completed resto-
rations, initially intended for the
transitional rehabilitation and
space maintenance, may be able to
remain in clinical function longer

Figure 4. Application of resin composite material to the
buccal aspect of clear matrix.

Figure 5. Clear vinyl-(poly-siloxane) matrix held in
position through slight digital pressure.
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than anticipated, delaying implant
placement. Outstanding oral
hygiene must be maintained and
the teeth must remain stable with
no mobility or signs of exfoliation
for this to be a viable option.

Strong emphasis was placed on the
importance of maintaining an
adequate oral hygiene for the

integrity and longevity of the
restorations. The patient was
instructed on a home care regimen,
including an adequate toothbrush-
ing technique as well as the thor-
ough flossing of the area to
minimize local plaque accumula-
tion. Initial recall visit at 3 months
from the restorations placement
showed excellent maintenance

from the patient. Subsequent peri-
odic recall visits took place every 6
months for the evaluation of the
integrity of the restorations and
surrounding structures. Three and
a half years after placement, clini-
cal and radiographic evaluations
revealed that the restorations were
still intact.

D I S C U S S I O N

A combined approach to diagnosis
from the restorative dentist and the
orthodontist was critical for the
successful treatment planning and
outcome of the case described in
the present report. A number of
factors were considered in
the treatment planning of this
patient. Different options were
considered for the treatment of her
infra-occluded primary molars,
including extraction to achieve
space closure, prosthetic replace-
ment, or retention of the primary

Figure 6. Buccal shell of composite. Note the absence of
voids or overhangs at the cervical margin.

Figure 7. Buccal and lingual shell of composite prior to
placement of a circumferential matrix for subsequent
incremental layering techniques.

Figure 8. Incremental layering of composite with a
circumferential matrix in place.
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tooth in situ for space mainte-
nance. The placement of fixed
prosthesis or implants was not a
feasible option because of the
patient’s age as well as the poten-
tial interference with further
growth of the alveolar process.14,15

For a young patient with incom-
plete skeletal growth such as the
one described in this report, timing
was a critical factor. Maintenance
of the retained infra-occluded
primary teeth in situ was deemed
the most conservative approach to
the transitional treatment, as this
option also offered the advantage
of preservation of alveolar bone
support. A good long-term survival
has been demonstrated for primary
molars, and it can be expected to
be more than 90% in subjects
with agenesis of mandibular
second premolars.16

Other instances, however, may
dictate that the primary retained

molars be extracted. For example,
if the tooth appears ankylosed and
the patient is still undergoing facial
height growth, as in ages younger
than 12, the tooth should perhaps
be recommended for extraction.
Maintaining it in situ may lead to
a vertical alveolar defect because
of continued growth of the
adjacent teeth.

The restoration of retained
infra-occluded primary molars to
the occlusal plane, especially in
cases of severe infra-occlusion
such as the one described in this
report, represents a challenge.
Direct and indirect restorative
approaches have been proposed.
In the present report, a direct
approach to the restoration of the
deciduous molars was possible
through the use of an alternative
technique with a clear vinyl-(poly-
siloxane) matrix that significantly
facilitated the layering of

composite as well as minimizing
subsequent finishing procedures
by allowing a more accurate
replication of the anatomical con-
tours. The technique, which can
be used in a number of different
situations, has been previously
reported to increase the speed
and efficiency of the restorative
procedures as well as minimize
the amount of excess resin that
needs to be removed at a later
stage, thereby reducing the risk
of overcontouring or undercon-
touring the final restorations.17

No overhangs or voids at the
cervical margins were evidenced
upon removal of the matrix,
corroborating the value of the
technique in the application of
only the adequate amount of
composite material.

The final restorations showed
acceptable esthetics. However,
final overall esthetics in cases of

A B

Figure 9. A, Occlusal view of the final restoration on the right mandibular second primary molar prior to final polish.
B, Lateral view of the final restoration on the right mandibular second primary molar prior to final polish.
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infra-occlusion is often less than
ideal because of the compromised
emergence profile of the retained
teeth. Additionally, achieving a
high degree of esthetics is not the
ultimate goal in the treatment of
compromised cases such as the
one described in this report.
Instead, the maintenance of arch
length while preserving alveolar
bone support is a true determinant
of treatment success. At age 16,
three and a half years after place-
ment of the restorations, recall
examination revealed restorations
with adequate function, esthetics,
and retention. Exceptional oral
hygiene from the patient signifi-
cantly contributed to the success
of treatment.

C O N C L U S I O N S

The preservation of retained infra-
occluded primary molars in situ
represents a conservative alterna-
tive to the transitional rehabilita-
tion of a young patient with
incomplete skeletal growth, as both
space maintenance and preserva-
tion of alveolar bone can be
achieved. The restoration of infra-
occluded molars with direct com-
posite restorations is possible if
techniques such as the use of a
clear vinyl-(poly-siloxane) matrix
can be used to facilitate the
placement of the large
composite restorations.
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