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Dentine hypersensitivity: analysis of
self-care products?

Abstract: Dentine hypersensitivity is a condition that is often present in
individuals, leading them to seek dental treatment. It has been described
as an acute, provoked pain that is not attributable to other dental prob-
lems. Its actual prevalence is unknown, but it is interpreted as very un-
pleasant by individuals. Several therapeutic alternatives are available to
manage dentine hypersensitivity, involving both in-office treatment and
home-use products. The aim of this literature review was to evaluate self-
care products for managing dentine hypersensitivity. Among the prod-
ucts available, dentifrices and fluorides are the most studied self-care
products, with positive effects. However, a high percentage of individu-
als is affected by the placebo effect. Among dentifrices, those containing
potassium salts seem to be the most promising. Dental professionals need
to understand the advantages and limitations of these therapies and use
this knowledge in a positive approach that might help in decreasing den-
tine hypersensitivity among patients.

Descriptors: Dentin hypersensitivity; Review; Dental devices, home-care.
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Introduction

Dentine hypersensitivity is characterized by an
acute, short-duration pain related to exposed den-
tine in response to typically thermal, tactile, osmot-
ic, chemical or evaporative stimuli that cannot be at-
tributed to any other pathological condition.! It is a
very unpleasant condition, limiting the daily habits
of patients, such as the possibility of eating/drinking
different kinds of foods and drinks. It is frequently
one of the main reasons for visiting a dentist.

As any other pain sensation in the body, tooth
hypersensitivity is viewed by individuals as an im-
portant health problem, sometimes leading to an
increased concern about their health status. Despite
its acute character, and because it is not spontane-
ous but rather stimulated, dentine hypersensitivity
can be considered a chronic pain condition. With
this in mind, dental professionals need to develop
strategies for managing dentine hypersensitivity,
thus improving the quality of life of individuals.

The reported prevalence of dentine hypersensi-
tivity presents a large variation, depending on the
target population, on the methods employed to ass-
es tooth hypersensitivity and on analysis of the data.
For example, after a clinical evaluation of more than
3,000 individuals in the United Kingdom, Rees?
(2000) reported a prevalence of 4%. On the other
hand, studies by Chabanski et al.? (1997) and Or-
chardson, Collings* (1987), also in the United King-
dom, reported prevalences of 73% and 74%, respec-
tively. However, these two latter studies comprised
less than 100 individuals each.

In Brazil, Fischer et al.® (1992), in a University
Clinic, reported a prevalence of 25% of self-report-
ed tooth hypersensitivity, and 17% were confirmed
after clinical examination. This scenario indicates
that whatever the real prevalence might be, dentine
hypersensitivity is an important problem that needs
management, especially because pain is involved.

Different agents have been studied for the pre-
vention and treatment of tooth hypersensitivity.
Home-care and in-office approaches have been pro-
posed. The aim of the present study was to perform
a review of the literature concerning the use of
home-care products in the management of dentine
hypersensitivity.
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Mechanisms associated with
pain sensation

Dentin is normally sensitive to external stimuli
since it has structural and functional relationships
with the dental pulp.® However, tooth hypersen-
sitivity is observed when the dentinal tubules of a
vital tooth are exposed and subjected to mechani-
cal, chemical and/or thermal stimuli.! Owing to its
thin cementum layer, the cervical area generally has
dentinal tubules that are exposed by toothbrushing,
dietary erosion” and abrasive dentifrices.® This area
is responsible for more than 90% of hypersensitive
surfaces.* Several theories have been proposed to
explain the pain mechanisms of this condition: the
transduction theory, the modulation theory, the gate
control and vibration theory and the currently most
accepted hypothesis, the hydrodynamic theory.

The hydrodynamic theory was developed in the
1960’s and suggests that a stimulus could remove
fluid from the dentinal tubules causing a rapid out-
ward flow and a pressure change across the dentine,
thus resulting in the activation of pain fibers, mainly
A-delta fibers, on the pulp wall.” Dentin covered
with smear layer or cementum can be less sensitive
than a freshly exposed dentin surface. Similarly, the
number and the width of exposed tubules and the
presence of sclerotic dentin can influence the intensi-
ty of the pain caused by an exogenous stimulus.!*1

Factors that may enhance
pain sensation

Some factors can clearly contribute or even po-
tentiate the development of tooth hypersensitivity.
The most common clinical event related to the oc-
currence of dentine hypersensitivity is gingival re-
cession, when the cervical area becomes apparent
and the exposure of dentinal tubules is observed
because of a thin cementum layer. A retrospective
study with a representative sample of an urban Bra-
zilian population®” revealed that more than half
(51.6%) and 22.0% of individuals presented gingi-
val recession > 3 mm and > 5 mm, respectively. This
condition was primarily related to destructive peri-
odontal disease and was associated with smoking
and the presence of supragingival calculus.

In patients submitted to periodontal treatment,

Braz Oral Res 2009;23(Spec Iss 1):56-63 57



B Dentine hypersensitivity: analysis of self-care products

tooth hypersensitivity is frequently correlated to
the procedures of scaling and root planing, which
remove the cementum layer from the root surface.’
Chabanski et al.’ (1997) described a prevalence of
tooth hypersensitivity varying from 72.5% to 98%
of individuals after periodontal therapy. More re-
cently, a systematic review!® revealed that the preva-
lence of tooth hypersensitivity ranged from 9% to
23% before periodontal treatment and from 54% to
55% after it.

Another factor that can potentiate this condition
is the individual’s diet, especially after exposure to
acidic drinks or fruits like lemon. When Prati et al."”
(2003) evaluated dentin permeability and morpholo-
gy after erosion in the presence of acidic drinks, they
found an increased dentin permeability caused by the
dissolution of the smear layer and smear plugs and,
consequently, an increased risk for dentin hypersen-
sitivity. Because the exposure of dentinal tubules
is involved, studies performed in beagle dogs'® and
in situ” concluded that a good plaque control, per-
formed mechanically or chemically, can reduce the
patency of dentinal tubules by occluding them in a
natural reparative process of tooth hypersensitivity.

On the other hand, plaque control performed
with an abrasive dentifrice can result in increased pa-
tency of dentinal tubules. The use of a less-abrasive
dentifrices is able to prevent dentin hypersensitivity
in cervical regions.?® Another current topic is that
tooth hypersensitivity has been the most commonly
reported adverse effect of vital tooth whitening with
peroxide gels, and its complex etiology has been the
major obstacle to define prevention strategies.?!

Other pain mechanisms are possibly involved in
the occurrence of tooth hypersensitivity and may
be related to nerve activation instead of, or in ad-
dition to, the hydrodynamic mechanism. Inflam-
mation may sensitize the nerve endings to an extent
that smaller fluid shifts would be sufficient for nerve
activation.?? Since inflammatory mediators can in-
crease the sensitivity of the responding nerve fibers,
leading to a poor plaque control,?’ the constant in-
flammatory state would result in the presence of in-
flammatory mediators that could result in a vicious
circle for dentin hypersensitivity.

During patient anamnesis, it is important for the
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clinician to identify factors that can potentiate tooth
hypersensitivity. This information can be important
in choosing a correct approach to change habits and
in treatment success.

Difficulties and limitations in the
study of dentine hypersensitivity

Pain is a subjective experience and depends on
various factors, such as the psychological profile of
the individual, his/her previous pain experiences
and levels of anxiety. Therefore, great intra- and in-
ter-individual variations are common in pain studies
and, consequently, in tooth hypersensitivity studies.
Different forms of stimulation are associated with
varying results. One of the most common stimuli
used in dentine hypersensitivity studies is a blast of
air during one second. Even this method, apparently
simple and reliable, has been demonstrated to vary
quite importantly. The temperature of the air var-
ies according to the external temperature and this
variation may or may not exceed individual thresh-
olds, resulting in distinct responses. Moreover, the
air pressure, the distance from the source of applica-
tion and the time of stimulation may vary, thus giv-
ing different intensities of the stimulus.?*

Concerning the quantification of pain, in some
studies it is performed with a verbal rating scale
(VRS) with 4 degrees of intensity, which may limit
the options for the patient to describe the pain and
lead to less consistent results in the clinical observa-
tion. Other aspects that can make the interpretation
of alleviating effects of desensitizing agents difficult
are the Hawthorne effect and the placebo effect
(which will be discussed further). In many cases,
spontaneous healing of the pain is observed, even
without any treatment approach. These difficulties
and limitations, together with the subjectivity of the
pain sensation, sometimes lead to inconclusive and
contradictory results.>

Studies that address dentine hypersensitivity
present a high degree of heterogeneity in terms of
methods, especially concerning the selection of vol-
unteers and time of follow-up. These differences,
together with the high diversity of studied agents,
sometimes make interpretation of the evidence very
laborious or even impossible. The number of ran-



domized controlled clinical trials with adequate
numbers of individuals and sufficient follow-up
intervals is still low. Taking into consideration the
difficulties and limitations in the study of dentine
hypersensitivity, the real magnitude of the effects of
the substances available to treat it is uncertain.

Fluorides and dentine
hypersensitivity

The use of fluorides for treating dentine hyper-
sensitivity has been widely proposed in the litera-
ture.?¢2® The main objective is to deposit fluoride
on the dental surfaces, especially in the dentinal
tubules, causing their occlusion in a manner that
external stimuli would be prevented from reaching
the dental pulp. Fluorides have been utilized under
the supervision of dentists, with high concentration
products, as well as by the patient, with low fluoride
concentration dentifrices and mouthrinses. The use
of high dose fluorides must be performed with cau-
tion to avoid acute toxicity. Patients should also be
acquainted with the risks of intoxication in case of
ingestion by children. Acute effects of intoxication
include gastrointestinal, neurological, and cardio-
vascular symptoms, ranging from a little distress to
death. Chronic side effects are found in mineralized
tissues, leading to dental or skeletal fluorosis, de-
pending on the dose.?”3°

Clinical trials have been published with the aim
of testing which is the best agent for treating tooth
hypersensitivity,>'-3 but most of them did not use a
placebo control group. Case series are an interest-
ing form of generating hypotheses, but the evidence
from this kind of study is not unequivocal. Com-
parison is therefore extremely necessary, since the
placebo effect has been demonstrated to be an im-
portant bias in clinical trials, especially when pain
is concerned.

One of the few randomized, double-blind, pla-
cebo controlled clinical trials published in the related
literature up to the present moment was performed
by Yates et al.3* (2004). The results showed no signif-
icant improvement in dentine hypersensitivity when
the test and placebo groups were compared 56 days
after treatment. It therefore remains unclear why
high prevalence rates of tooth hypersensitivity are
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found among populations that use fluoride dentifric-
es constantly and live in fluoridated water regions.?

Hence, only low-quality evidence is available
showing an additional benefit of the use of fluorides
in reducing hypersensitivity when compared to a
placebo. This does not mean that the use of fluo-
rides must be abandoned and the use of a placebo
recommended. The agent can be used as an adjunct
to the treatment, together with a positive approach
by the dental professional.

Dentifrices for treating
dentine hypersensitivity

A treatment for dentine hypersensitivity, as well
as for other problems, should ideally be performed
in a short period of time, and it should be cheap and
easy to perform. Thus, the use of dentifrices has
been proposed as one of the first alternatives. They
are non-invasive, easily available (in drugstores and
supermarkets) and have a good cost-benefit relation-
ship, especially if compared to professional appoint-
ments. Additionally, toothbrushing is a common
habit both in developed and developing countries,
and does not involve additional requirements on the
part of the patient.

Together with fluoride, that has been previously
discussed as an effective agent for treating tooth
hypersensitivity, various other contents in different
concentrations have been incorporated to dentifrices
for treating dentine hypersensitive. Among them,
the most frequently used agents are strontium and
potassium salts.

Strontium-containing dentifrices
Strontium-containing dentifrices (especially chlo-
ride and acetate) have been studied for almost half
a century in the dental literature.’* The mechanism
associated to strontium utilization is its affinity with
dentine and its possible occluding action on dentinal
tubules.’® The pioneer studies presented promis-
ing results, but lacked comparisons.?®*” Later, oth-
er studies with more adequate methods including
comparison groups were performed. Pearce et al.?’
(1994) in a parallel double-blind clinical trial with
119 patients compared two strontium-containing
dentifrices and a fluoride-containing one during 12
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weeks. The authors reported a progressive and sig-
nificant reduction in dentine hypersensitivity from
baseline to the end of the study in the three groups,
although without differences among them. West et
al’® (1997), also in a parallel double-blind study,
compared three dentifrices during 10 weeks.*® That
study used a strontium acetate dentifrice, a potas-
sium nitrate dentifrice and a control dentifrice only
with sodium fluoride. At the end of the study, the
three groups presented considerable tooth hyper-
sensitivity effects, without significant differences
among the groups. Other studies with similar meth-
odologies® also confirmed these findings and dem-
onstrated that strontium-containing dentifrices are
efficacious, although not different from a placebo.
The size of the effect attributable to strontium still
remains uncertain.

Potassium-containing dentifrices

The first studies with potassium nitrate for treat-
ing dentine hypersensitivity were performed in the
1970s.? Since then, several other studies?®#°-#? have
attempted to analyze the effect of potassium salts
(chloride, citrate, oxalate or nitrate) on dentine hy-
persensitivity. These substances are currently the
most studied and sold. The exact mechanism of
action of the potassium ions is still uncertain, but
it is speculated that high concentrations of potas-
sium close to the dental surface could lead to a de-
polarization of the membrane of the nerve fibers,
preventing their repolarization, thus inhibiting the
pain sensation.*

Recently, Poulsen ef al.** (2006), in a systematic
review, presented the results of studies with potas-
sium nitrate based on few individuals (390 volun-
teers), and concluded that the way hypersensitivity
is assessed influences the results. Even if they show
promising results, potassium nitrate-based dentifric-
es still need to be further studied in order to demon-
strate their effectiveness.

The placebo effect in
dentine hypersensitivity

As it has been demonstrated in the above-cited
studies, a strong placebo effect has been reported in
dentine hypersensitivity management. Several fac-
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tors may contribute to this possible effect. Kienle,
Kiene* (1997), point out some aspects that must be
considered in a remarkable paper concerning prob-
lems in determining the placebo effect.

First, the possibility of spontaneous healing
should not be ruled out. Dentine hypersensitivity
may decrease as time goes by, since the deposition of
reparative dentine could protect the pulp from fur-
ther stimuli, and since studies are performed with
a time elapse, this could be a possibility. However,
some decrease in pain sensation might occur im-
mediately after initiation of the therapy. Second, as
previously described, a fluctuation of symptoms is
clearly present in cases of dentine hypersensitivity.
Different environmental conditions might contrib-
ute to this fact. Third, other treatment approaches
could be present and confound the results. And, fi-
nally, in clinical studies, the answers of politeness
and experimental subordination could make indi-
viduals report less pain.

However, randomized controlled clinical trials,
with double-blind placebo-controlled designs tend
to diminish these possible interferences. Although
this kind of study has been performed for dentine
hypersensitivity, a placebo effect is still present.

This information should be taken into consider-
ation by clinicians, not to prescribe placebos, but to
understand that their approach should always be a
positive one and with good standards of communi-
cation with the patient. This approach will probably
account for part of the expected clinical effects.*®

Clinical management of
dentine hypersensitivity

The present review follows the Consensus-Based
Recommendations for the Diagnosis and Manage-
ment of Dentin Hypersensitivity proposed by the Ca-
nadian Advisory Board on Dentin Hypersensivity.*’
This suggested approach to the clinical management
of dentine hypersensitivity is based on its extension
in the mouth, which can be classified as localized or
generalized. The clinical procedures that should be
adopted may be different for the two situations. An
isolated, in-office approach can be adopted for the
localized form, whereas the use of home-care prod-
ucts by the patient can be a more interesting alterna-



tive for generalized forms. As the aim of this review
was to evaluate home-care products for the treat-
ment of dentine hypersensitivity, more emphasis will
be given to this issue.

The main procedure related to the clinical man-
agement of dentine hypersensitivity consists in es-
tablishing a correct differential diagnosis by the
dentist, since the main cause of failure is to treat an-
other condition, such as a caries lesion or an inflam-
matory condition of the pulp, as dentine hypersen-
sitivity. Thus, the description of pain by the patient
must be assessed carefully (short/sharp, pain-incit-
ing stimuli, continuance), in addition to perform-
ing an evaluation of the diet (excessive dietary ac-
ids, e.g. citrus juices and fruits, carbonated drinks,
wines) and gastric acid reflux, combined or not to
excessive vomiting.

Once the differential diagnosis is made and a case
of generalized dentine hypersensitivity is confirmed,
the professional can prescribe a desensitizing denti-
frice associated with preventive counseling. Patient
participation is primordial, since the recommenda-
tions must be followed. These recommendations
include suppressing risk factors (biofilm, excessive
dietary acids, wine, etc), toothbrushing remote from
mealtime, advising against traumatic toothbrushing
and guaranteeing compliance in the use of desensi-
tizing agents.

After a 3-4 week period, the patient should be
evaluated and, if the condition remains, the profes-
sional can complement the therapeutic approach
with the prescription of high concentration fluorides
as an adjunct to the desensitizing dentifrice. How-
ever, if, after 2-3 weeks, pain still persists, a cau-
tious review of the differential diagnosis must be
performed. Furthermore, the professional should
adopt a positive psychological approach and not use
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