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fundamentals of adhesion

DENTIN HYPERSENSITIVITY: PART |l

Douglas A. Terry, DDS*

Denﬁn sensitivity is a challenge faced by the pafient
and clinician after many restorative procedures.
Reports of the incidence, severity, and duration of post-
operative thermal sensitivity are varied.? Postrestorative
sensifivity can be related to preparation frauma, microleak-
age of the restoration, foxicity of the restorative mater-
ial (ie, composite resin), and a host of other factors.®*
Furthermore, the sensitivity responses of teeth receiving
initial restorations can be quite different from those with
replacements, since secondary/tertiary dentin formation
may have formed during the latter, which can dramati-
cally change denfin permeability.®
Traditionally, vamishes, liners, and bases
placed under definitive resforations were
the restorative approach to reducing
sensitivity and providing pulp profec-
tion. One clinical study, however,
indicated that the incidence of post-
operative sensitivity was significantly
higher when one of the pulp protection
procedures was used compared to
control restorations that received no
protection.® The two current adhesive
strategies (eg, totalefch, selfetch) pro-
vide a layer of polymerized resin
that seals the dentinal tubules and
allows internal adaptation for stress
reliel af the resforative inferface while

eliminating sensifivity.

Management of Adhesive

Postrestorative Sensitivity

In general, management and prevention of postrestora-
five sensifivity begins af the diagnosis and freatment-plan-
ning phase. Prior fo resforative treatment, an appropriate
diagnosis should be made for any tooth that exhibits
dentin hypersensitivity. Conditions that should be con-
sidered in the differential diagnosis include the follow-
ing: dental caries, fractured restorations, chipped feeth,
symptomatic teeth with superficial or deep cracks in them,

postresforative sensitivity, and pulpal abscesses.”
Diagnostic evaluation of the dental pulp status through
accurate timing of the interval between cold stimulation
and pulpal reaction (pain) and duration of the pain can
provide changes in pulpal health by comparing the ther-
mal responses between sensitive and nonsensitive feeth.
This differential diagnosis can provide a profile for which
teeth are af risk for irreversible pulpal degeneration and
which may benefit from palliative freatment.® The use of
a zinc oxide-eugenol [ZOE) temporary cement for teeth
that are sensitive preoperatively has been suggested as
a popular palliative freatment. Sensitivity
may dissipate because the bacterial
growth on the cavity walls is eliminated,
drainage of outward fluid is esfablished
because ZOE does not provide a her
metic seal, and nerve excitability is
reduced by free eugenol blocking
impulse transmission.” A lack of sensi-
fivity or clinical symptoms does not sig-
nify a healthy pulp, however, and
radiographic evaluation is required
before the final restorative procedure is
initiated and completed.™®

Consideration Factors

Although the hydrodynamic link is the
mechanism responsible for postrestora-
five sensitivity in direct and indirect
bonded restorations, there are differ-
ent factors when considering ifs efiology in each restora-
five fechniques. Although the effects of wall stresses on
postresforative sensifivity are unknown, ™" the sensitivity
associated with posferior composites appears fo be influ-
enced by the configuration factor (ie, Cfactor) for the den-
tal restoration. This represents the ratio between the bonded
fo unbonded surface walls of a restoration and indicates
the shrinkage stress that can occur during polymeriza-
tion that can result in increased gap formation. This would

suggest that restorations with less free surfaces (ie, Class
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Figure 1. Postoperative sensitivity from a fluid-filled micro-
gap is more probable with an occlusal composite restora-
tion because of the higher configuration factor.

Figure 3. Prehybridization procedures prevent the causes
of postrestorative sensitivity after preparation, provisional-
ization, and cementation.

I) have the potfential for more postrestorative sensitivity than
resforations with more free surfaces (ie, Class IV) (Figure
1)." In direct bonding, there are several methods fo pre-
vent this destructive shrinkage sfress during composite resin
placement including the application of liners and bases
that act as shock absorbers and/or reduce cavity volume,
selective bonding in appropriate cavity configurations,
reducing light intensity from curing units, and utilizing a
combination of selective bonding and incremental layer-
ing of small increments of composite resins (Figure 2./

There are several factors that can influence teeth
with indirect adhesive resforations to have postrestora-
five sensitivity. Generally, the diagnosis for bonded indi-
rect resforations requires a combination of the following
clinical conditions: fracture, caries, and/or previous
restorations.’ The consideration factors for the efiology
of postrestorative sensitivity in these restorations typically
involve the period of time between preparation and
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Figure 2A. Flowable composites can be used to absorb
shrinkage stresses. 2B. Oblique layering can also reduce
sensitivity.

cementation. The preparation design for indirect adhe-
sive resforatfions usually demands a greafer amount of
tooth structure removal and thus the potential for more
exposed and open dentinal tubules, which will increase
fluid flow and the risk of sensitivity. Furthermore, frictional
heat from tooth preparation and increased tooth dessi-
cation can promote increased tooth sensitivity." Since the
clinical protocol for most indirect restorative techniques
utilizes two appointments, there is a potential for microleak-
age of the provisional between preparation and com-
pletion of the restoration. This can result in microbial
invasion of the open dentinal tubules and may contribute
to dentin hypersensitivity as well as to inflammatory
processes in the underlying pulp fissue. During adhe-
sive cementation, the hydraulic infratubular loading pres-
sure and the iritating chemicals in the composite resin
cement can also be responsible for pulpal sensitivity.

Prehybridization is a clinical procedure that will elim-
inate these causes of postresforative sensitivity affer prepa-
rafion, provisionalization, and cementation. This technique
allows the development of a hybrid layer on vital feeth
immediately after cavity preparation; this prevents
microleakage by providing an acid-resistant envelope
that seals the dentin and protects the pulp from mechan-
ical trauma, thermal stimuli, and bacterial invasion.' This
also prevents hypersensitivity during impression-making,
provisional restoration fabrication, and cementation.
Additional benéfits include improved marginal and infer-
facial adaptation with reduced gap formation at the inter-
nal tooth-restorative interface, reduction of internal stress
by relieving polymerization contraction stress, prevention
of dessication of the dentin, and the possible improve-
ment of the bond strength of resin cement to dentin with
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certain provisional cements,’® as well as the facilitating
of the removal of provisional cement, and possible pre-
vention of hydraulic infratubular loading pressure dur-
ing cementation of restoration (Figure 3).

Guidelines for Clinical Success

Clinical success with any bonded restoration begins and
ends at the restorafive interface. Therefore, the preven-
fion and elimination of postrestorative sensitivity for these
restorations requires a proper adhesive protocol and a
durable adhesive interface. In addition to the afore-
mentioned consideration factors for bonded restorations,
achieving an optimal and durable adhesive bond requires
knowledge and experience of the adhesive bonding sys-
tfem and the manufacturer's suggestions for use, and the
necessary condition of the substrate for each adhesive
system. Furthermore, a durable interfacial adhesion
between the tooth and biomaterial requires a clean sur-
face of the substrate, a low contact angle that allows the
adhesive fo spread over the entire surface of the sub-
strate, and optimal internal adaptation of the biomater-
ial to the substrate.”” The following guidelines should
be utilized with these consideration factors for the prepa-
ration and placement of adhesive resforations:

o Utilize dental dam isolation:

® Monitor tooth composition as dentin that has
experienced microstructural modifications (ie,
sclerotic dentin) presents challenges to con-
sistent and predictable bonding;

e Understand and have a knowledge of the
adhesive solvent (eg, water, ethanol, ace-
fone) and how it controls the application tech-
nique and the necessary moisture content of
the dentin;

® Monitor curing light power, since improperly
cured composite has been shown to be
damaging to pulp. The procedure requires
an efficient curing unit with a minimum of
450 mW/cm?;

e Preserve marginal infegrity during finishing.
Reduced and/or delayed finishing may help
fo preserve the marginal integrity. Avoid
aggressive cutting of tooth sfructure and muti-
lation of margins; and

e Evaluate occlusion with patient in upright
position, immediately and 24 hours post-

operation.
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Conclusion

The transition in terminology from postoperative to
postrestorative sensitivity reflects the need for changes in
philosophy of restorative freatment. Prevention and man-
agement of dentin hypersensitivity are concepts that have
developed from a better understanding of the mechanism
of dentinal pain and one’s knowledge of adhesive sys-
fems and resforative materials and their interrelation with
living tissue through improved operative fechniques.
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