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Direct composite resin onlays:
rationale and clinical application

Roger A. Solow, DDS

eramic full crowns can restore

lost tooth structure, strength,

and esthetics but remove about
twice as much tooth as an onlay design.’
Onlay restorations can maintain facial
enamel for long-term esthetics, preserve
the dentogingival junction for optimum
periodontal health, and use supragingival
margins for predictable adhesive den-
tistry. Metallic onlays can create fracture
strength 3 times that of a natural tooth
and can be designed to be nonvisible,
but this solution may not be esthetically
acceptable to all patients.”* Porcelain and
composite resin onlays are a solution for
these patients.

Porcelain onlays are fabricated indi-
rectly at a dental laboratory or milled in
the office, whereas composite resin onlays
can be fabricated with either of the afore-
mentioned techniques, created in-office
on flexible polyvinyl siloxane models,
or placed directly.” Porcelain is a brittle
material with a high modulus of elasticity,
similar to that of enamel, and composite
resin has a low modulus of elasticity,
similar to that of dentin.” Composite
resin deforms more during function and
transfers more compressive stress to
dentin than does ceramic, which absorbs
more of the masticatory stress. Magne &
Knezevic found that indirect composite
resin onlays—whether fabricated conven-
tionally or via computer-aided design and
computer-aided manufacturing (CAD/
CAM)—had higher resistance to loading
than CAD/CAM porcelain onlays, despite
a lower elastic modulus.*” They concluded
that the choice of composite resin versus

porcelain may not be critical for average
bite forces, as both materials withstood
those, but may be relevant in the event of
high forces from food trauma.
Composite resin is more easily repaired
if a fracture does occur and is less abra-
sive to the opposing tooth; porcelain
retains its gloss better, accumulates less
plaque, and is more wear resistant.®
Bottacchiari et al found that composite
resin onlays were a durable restoration
over 10 years.” Direct composite resin
onlays have been recommended in prefer-
ence to crowns for posterior teeth under-
going comprehensive restoration.””

Indirect composite resins are com-
posed of materials with the same chem-
istry as direct composite resin but are
processed extraorally with light, heat,
and pressure to improve their polym-
erization and wear resistance.”” It was
anticipated that these indirect restora-
tions would exhibit better marginal seal
and less polymerization stress, since only
the small cement volume is polymerized
intraorally. However, multiple authors
have found similar clinical results for
wear resistance and marginal integrity
with direct and indirect composite resins
of inlay and onlay designs.”" Manhart

Fig 1. Direct bonded microhybrid composite resin onlays placed on the
maxillary right and left canines to treat an anterior open occlusal relationship
after porcelain veneer placement. The uninterrupted lines indicate smooth
canine guidance.
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Fig 2. Case 1. A. The mandibular left second molar
(tooth 18) has significant wear facets and a stained
crack on the distal part of the central groove.

B. A periapical radiograph of tooth 18 reveals no
evidence of apical pathosis.

et al noted that the type of composite
resin influences performance and that
microfilled resin exhibited greater frac-
ture rates than hybrid resin.*® Although
the indirect technique may enable better
restoration of occlusal and proximal
morphology, especially for patients with
poorly aligned or spaced teeth, it incurs
laboratory expense, additional chair
time, and potential bacterial challenge
from leakage of interim restorations.”
This column will discuss the clinical
application of direct microhybrid com-
posite resin onlays for anterior guidance,
incomplete fractures, endodontically
treated teeth, and debilitated teeth.

Restoration to provide
anterior guidance

Open contact between the maxillary and
mandibular anterior teeth may occur in
the natural dentition or after restoration,
orthodontics, or orthognathic surgery.
This can result in difficulty with sibilant
sounds during speech as well as deleterious
occlusal forces on posterior teeth during
mandibular excursions. Closure of this
space with bonded maxillary palatal metal
or gold onlays is a conservative alternative

to porcelain crowns.””” Direct composite
onlays avoid the laboratory expense, second
appointment, and esthetic limitations of
metal onlays.** They remain smoother
than porcelain veneers, which develop
roughness after loss of the glaze layer. The
microhybrid composite resin is under
compressive stress during function and
well supported by the enamel. Only when
the cusp length is extended is the compos-
ite resin challenged by tensile stress.

Space closure with direct composite
resin restorations can avoid invasive full-
crown preparation, create occlusal contact
to minimize occlusal adjustment on pos-
terior teeth, and provide an optimal occlu-
sion when porcelain veneers are placed
(Fig 1).*% This is a reversible procedure,
since enamel is only roughened prior to
etching, and is less costly than indirect
techniques. If the cause of the interocclu-
sal space is not known, little time or cost
is risked. For example, if a tongue thrust
is the problem and the space recurs, the
time and cost associated with indirect res-
toration placement have not been lost.

In my experience, it is rare that a prop-
erly placed onlay is ever worn or dam-
aged, even when the incisal edge has been
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Fig 3. Case 1. A. Intraenamel preparation of tooth 18.
The occlusal inclines have been reduced 1 mm and

the crack has been cleaned and shaped for increased
bonding area. B. Direct microhybrid composite resin
onlay. The occlusion has been adjusted to allow normal
cusp form without any excursive contact.

lengthened. That incisal edge must be
rounded to allow for a smooth mandibu-
lar crossover excursion as the mandibular
canine travels laterally past the incisal
edge and onto its lingual surface. To
ensure patient comfort, the onlay surface
must be smoothly contoured and tapered
into the enamel without ledges.

Typically, the onlay is placed solely on
the maxillary palatal surface; however,
the onlay thickness can be reduced if the
facial surface of the opposing tooth is also
bonded with composite resin. The dentist
can control forces on teeth by choosing
which surfaces contact in excursions.
Subtractive occlusal adjustment can relieve
excessive force on teeth with bone loss or
resorbed or traumatized roots. Additive
occlusal adjustment with direct composite
resin onlays places contact on teeth with
large roots and stronger periodontium to
protect adjacent weaker teeth.”®

Incomplete fracture

Tooth fracture progressing past the insen-
sitive enamel into the vital dentin has
been termed cracked tooth syndrome and
is characterized by sharp pain of short
duration to pressure, thermal, or sweet



stimuli.”® Restorative treatment with full
crowns to cover the fracture or prevent
displacement of the separated tooth adja-
cent to the fracture has been described.®
The interim restoration can confirm
patient comfort. Pin-retained and cuspal-
coverage amalgam have been presented as
definitive restorations or to test comfort
and stability prior to other procedures.®*
Partial-coverage cast gold onlay and
bonded ceramic are definitive treatments
for incomplete fracture.***

Bearn et al showed a more conservative
technique by replacing Class I amalgam
restorations with bonded amalgam
to resolve cracked tooth syndrome.®
Opdam et al had 100% success at 7 years
after treating incomplete fractures with
bonded composite resin and cuspal
coverage.* They suggested that this treat-
ment preserved tooth vitality better than
full crowns and cuspal coverage placed
less stress on the adhesive layer. Opdam &
Roeters found that cracked teeth treated
with composite resin had equivalent
results with or without cuspal coverage.”

Case 1

A 38-year-old man presented reporting
that he experienced occasional pain that
was sharp and of short duration when
his teeth were exposed to cold and chew-
ing. An incipient fracture in his man-
dibular left second molar (tooth 18) was
evident under the surgical microscope,
and significant wear facets from lateral
excursive contact interferences were
present (Fig 2). Although some fractures
can be detected with the unaided eye or
2.5x magnification surgical telescopes,
small fractures and details of color and
debris require a 14x to 16x magnification
surgical microscope.* There was no his-
tory of restoration, no periodontal bone
loss, and no radiographic indication of
pulpal involvement.

The fracture length was delineated and
cleaned with a No. 1/4 round carbide
bur (Henry Schein Dental) without local
anesthetic, and an intraenamel 1-mm
reduction of the distal cusps was done
with a straight diamond (No. 847KR,
Brasseler USA) (Fig 3). The preparation
was acid etched with 40% phosphoric
acid (Etch Gel, Henry Schein Dental),
rinsed, dried, and covered with adhe-
sive resin (Clearfil SE Bond, Kuraray
America), which was subsequently light

Fig 4. Case 2. A. The mandibular right second molar (tooth 31)
has significant occlusal wear and a stained crack on the distal
region. B. The full extent of the crack is exposed by 2-mm occlusal
reduction of tooth 31. C. Direct microhybrid composite resin onlay.
The occlusal anatomy allows light contact on mandibular closure
without any excursive interferences.

polymerized. A microhybrid direct com-
posite (Renamel, Cosmedent) was placed,
sculpted, and light polymerized, and the
occlusion was adjusted to remove any
excursive interferences and wear facets.
The patient reported immediate, com-
plete comfort and there has been no wear
of the onlay at 2 years.

Case 2

A 50-year-old man sought relief for con-
stant pain in response to cold and chewing
on the mandibular right second molar
(tooth 31). A stained central groove crack
on the distal area of the tooth was evalu-
ated with the surgical microscope (Fig 4).
There was no history of restoration or
periodontal bone loss, and the findings

on his periapical radiograph were normal.
The pain to chewing was replicated by
having him clench on a cotton swab, and
the short-duration pain in response to cold
was replicated by application of an air jet.

He declined restoration with a gold
onlay due to the expense and understood
that the fracture would progress pulpally
and require endodontic therapy if left
untreated. He accepted treatment with a
direct composite resin onlay, which was
prepared under local anesthesia. The
straight diamond was used to create a
multiplanar, uniform 2-mm reduction
that followed the occlusal contour for
proper cusp thickness and durability of
the composite resin onlay in this high-
force area.®* The full extent of the
fracture was visualized. A dentin bonding
resin (SE Primer, Kuraray America) was
placed in addition to use of the protocol
described for case 1. The total-etch bond-
ing technique can eliminate the need for
invasive retentive features and provide
a direct cuspal-coverage restoration
without sensitivity."** The composite
resin was sculpted and light polymerized,
and the occlusion was adjusted for light
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Fig 5. Case 3. Cone beam computed tomogram of tooth 18 (axial views). A. Discrete bone
loss is present at the cervical third on the distofacial root (arrow), adjacent to the occlusal
crack. B. Bone loss at the middle third on the distofacial root (arrow) is decreased compared
to the cervical third. C. There is no evidence of bone loss at the apical third of the root.

contact on mandibular closure without
excursive contacts. The patient reported
complete comfort, and there has been no
deterioration of the onlay at 4.5 years.
The etiology of occlusal fractures is mul-
tifactorial, but loss of coronal dentin from
large restorations and traumatic occlusal
interferences have been mentioned as
common factors.”** In the teeth described
in both cases 1 and 2 there was no history
of restoration, but there was significant
destruction from traumatic occlusion.
It is important that the final restoration
be free of adverse occlusal stress during
all mandibular movement. Conservative
preparation with an inlay margin allows
full cuspal coverage and preserves facial
tooth structure for esthetics.

Postendodontic restoration
Adolphi et al showed that endodontically
treated posterior teeth restored with a
Class II composite resin restoration expe-
rienced tooth fracture 8 times more often
than their vital counterparts.” Aquilino

& Caplan found that failure to place a
crown after endodontic therapy resulted
in 6 times greater loss of teeth than did
crown reinforcement.* They suggested
that onlays of composite, ceramic, gold,
and amalgam may also protect teeth and
resist cuspal fracture. Bonded amalgam
with horizontal and vertical pin retention
and the combination of composite resin
and amalgam cuspal coverage have been
described.”*® Cobankara et al, in an in
vitro study, saw no difference in fracture
strength among amalgam, composite resin,
fiber-reinforced composite, and indirect
composite resin materials.*’ Fiber rein-
forcement in direct composite resin acts
as a stiff band over dentin cracks, resisting
opening as well as inhibiting crack growth
in composite resin overlays.*** Direct and
indirect composite resin onlays have been
recommended as effective and durable
postendodontic restorations.”* The adhe-
sive nature of these procedures may obvi-
ate the need for post placement, especially
in teeth with remaining coronal dentin.”*°

22 GENERAL DENTISTRY January/February 2017

Fig 6. Case 3. A. A postendodontic occlusal
view of tooth 18, with multiple cracks.

B. Multiplanar occlusal reduction with enamel
bevels at the fracture has been performed to
ensure full enamel bonding over the cracks.
C. Direct microhybrid composite resin onlay.
The occlusal anatomy avoids any traumatic
excursive contact interference.

Case 3

A 54-year-old woman presented with a
history of increasing pain to tooth 18.
Several occlusal surface cracks and a
9-mm distofacial periodontal probing
depth adjacent to a crack prompted
evaluation of the subcrestal root with
cone beam computed tomography.
Localized radicular bone loss was evident
at the distofacial surface of the cervical
and middle thirds of the tooth, since
all fractures are populated by bacteria,
but not the apical third (Fig 5).*” There
was no invasion of the fracture into
radicular dentin.

Conservation of the tooth with endo-
dontics versus removal, with or without
implant restoration, and the role of
periodontal grafting were discussed
with the patient, endodontist, and perio-
dontist. The patient elected endodontic
treatment and a direct composite resin
onlay to reinforce the tooth to avoid the
cost of a gold onlay on a tooth with an
uncertain prognosis.



Fig 7. Case 4. A. After removal of caries, tooth 18 shows minimal coronal dentin, high furcation anatomy, and no apical pathosis.
B. Circumferential 2-mm deep amalgapin channels increase the retention and resistance form as well as the surface area for
bonding. C. Direct microhybrid composite resin onlay fabricated in layers. The occlusal anatomy is designed with light contact
in closure and no excursive interferences.

Uniform multiplanar occlusal reduc-
tion was done, including beveling of
the cavosurface at the fractures to
enable bonding to the full extent of
enamel (Fig 6). No attempt was made
to eradicate the fracture below the
enamel preparation. Future periodontal
grafting would visualize the fracture
directly and ablate the defect as part of
root preparation. Reinforcement of the
tooth allowed monitoring to confirm
the tooth’s prognosis prior to commit-
ment of periodontal grafting. A direct
composite resin onlay was placed to
establish light contact on mandibular
closure and no excursive contacts.

The patient has been comfortable for
9 months and the periodontal probing
depth has been maintained at 6 mm
with no bleeding.

Debilitated dentition

Large amalgam and composite resins
may not last as long as small ones, since
the restorative material is exposed to
stress that the tooth used to absorb.*®
However, some extensive amalgam
and composite resin restorations can
last for the long term, even though
cast gold or ceramic restorations are
stronger.”® If a tooth has a question-
able prognosis or there are limitations
of time, cost, or periodontal support,
a direct composite resin onlay is an
appropriate alternative.

Case 4

A 78-year-old man presented with a lost
crown on tooth 18. After caries removal,
minimal coronal dentin remained, and
root exposure via crown lengthening was
limited by the furcation (Fig 7).

Tooth removal with or without implant
restoration was discussed, and a direct
composite resin onlay was recommended
as a conservative but possibly interim
solution. Due to high occlusal forces in
this site, amalgapin retention channels
added mechanical retention and resis-
tance form and provided an increased
surface area for bonding.* Layered
application of adhesive and microhybrid
composite resins proceeded as described
for case 1, until a sectional matrix could
be placed for a predictable contact area.*®
The occlusion was refined to avoid any
traumatic excursive contact.

Conclusion

Restorative dentistry should prioritize
preservation of healthy biological struc-
ture whenever possible. The conservative
direct composite resin onlay is a versatile
technique that may be considered as an
alternative to full crowns.
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