
THE EXPERTS’ CONSENSUS ON TREATING 
DENTIN HYPERSENSITIVITY

  •   Prevention is the most cost-eff ective treatment option.

  •   A dental professional’s fi rst recommendation should include cessation 
of predisposing destructive habits and the twice-daily use of a 
desensitizing dentifrice. Th is has been shown in clinical trials to improve 
hypersensitivity and increase in eff ectiveness over time.

  •   Tray application of potassium nitrate can be an eff ective episodic treatment. 

  •   If, after using a desensitizing dentifrice, the patient’s dentin 
hypersensitivity remains a problem, clinicians should reevaluate the 
diff erential diagnosis and consider in-offi  ce treatments beginning with 
topically applied desensitizing agents. 

  •   A periodontist should be consulted before placement of restorative 
materials on the roots to assess the potential for future use of gingival 
grafts for root coverage, as placement of any bonded restoration prior to 
grafting may diminish the success rate of such procedures.

Please see the back page of this newsletter for an easy-to-reference fl owchart of the 
experts’ recommended treatment plan.

Consensus-Based Recommendations
 for the Diagnosis & Management

of Dentin Hypersensitivity

A GROWING ISSUE 

Recent research on dentin hypersensitivity reveals that 79 percent of dental professionals believe the condition is on the rise, 
and 88 percent say it can aff ect patients’ quality of life. Despite these statistics, many dental professionals do not routinely 
screen patients for the condition, causing it to regularly go undiagnosed. 

In order to help dental professionals learn how to assist patients with this troublesome condition, a team 
of academic leaders has issued a new report, “Consensus-Based Recommendations for the Diagnosis & 
Management of Dentin Hypersensitivity.” Th e report aims to clarify the issue and help clinicians defi ne, 
diagnose and treat dentin hypersensitivity. Th is newsletter summarizes the fi ndings of the report.
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DENTIN HYPERSENSITIVITY:

A PANEL OF LEADERS 
AGREES 

At a discussion held during the 2008 
ADA Annual Session, attendees from 
leading dental organizations, including 
the American Dental Association, 
World Dental Federation, American 
Dental Education Association, and 
the American Dental Hygienists’ 
Association, discussed the data in the 
report and agreed on the importance 
of sharing its fi ndings with colleagues 
worldwide. Additionally, one of the 
report’s authors, Dr. Connie Drisko of 
the Medical College of Georgia School 
of Dentistry, emphasized the importance 
of collaboration between industry and 
educational organizations in order 
to perform research and disseminate 
information on today’s pressing dental 
issues, including dentin hypersensitivity.

Click here to download the complete report and to learn more about the treatment 
and prevention of dentin hypersensitivity.



As American dentistry has strived to bring the diseases 
of infectious origin, caries and periodontitis, under 
control, a new set of conditions is emerging—as a 
consequence of the 21st century lifestyle. Gingival 
recession may well be caused by overly enthusiastic 
oral hygiene, and acid wear may be becoming more 
prevalent in all ages due to the modern acid-containing 
diet. Both of these conditions lead to exposed dentin, 
which under the right circumstances, leads to the 
initiation of dentin hypersensitivity—their sole and 
common symptom. Furthermore, vital bleaching is a 
treatment of ever-increasing commonality in the age 
of esthetic dentistry. Th e successful use of potassium-
containing products to treat tooth sensitivity justifi es 
the thorough treatment of the clinical condition. 

DEFINITION

Dentin hypersensitivity is best defi ned as a short, 
sharp pain arising from exposed dentin in response 
to stimuli typically thermal, evaporative, tactile, 
osmotic, or chemical, and which cannot be ascribed 
to any other form of dental defect or pathology.

MECHANISM OF ACTION 

Th e most widely accepted theory for dentin 
hypersensitivity is the hydrodynamic theory. When 
dentinal tubules in vital teeth are exposed after 
cementum or enamel is lost due to erosion, abrasion, 
dental manipulation, or a tooth defect, fl uid within 
the dentinal tubules may fl ow in either an inward or 
outward direction depending on pressure diff erences 
in the surrounding 
tissue. Intratubular 
fl uid shifts in 
response to 
stimuli such as 
cold, heat, sweet 
or sour activate 
mechanoreceptors 
in intratubular 
nerves or in the 
superfi cial pulp, 
and are perceived as 
pain by the patient.
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progressively less frequent
near cervical dentin and least
prevalent in root dentin
(ca 3.5%). The majority of
the nerves in teeth are un-
myelinated C-fibers that
are responsive to capsaicin
and inflammatory medi-
ators such as histamine and
bradykinin but not to hy-
drodynamic stimuli. C-fibers
contain neuropeptides such
as substance P, CGRP, and
neurokinin A. These fibers
are in the pulp but not the
dentin.

HISTORICAL
PERSPECTIVE

In 1955, Kramer6 proposed the “hydrodynamic theory” as
follows: “The dentinal tubules contain fluid or semi-fluid
materials and their walls are relatively rigid. Peripheral stim-
uli are transmitted to the pulp surface by movements of this
column of semi-fluid material within the tubules.” However,
it was Brännström who correlated a series of in vivo experi-
ments on painful stimulation of human teeth by negative
pressure, evaporative air blasts, and chemical stimuli with
measurements of fluid shifts across dentin in vitro in
response to these stimuli. He popularized the hydrodynam-
ic theory of dentin hypersensitivity through his many publi-
cations and lectures around the world.

The evidence supporting the hydrodynamic mechanism
of A� nerve activation is based both on in vivo studies in
human subjects and experimental animals. The results of
human experiments confirm that open dentinal tubules are
required for exposed dentin to be sensitive. A positive corre-
lation was reported between the degree of dentin sensitivity
and the density of open dentinal tubules seen in micro-
scopic replicas of human dentin. Yoshiyama developed a
method for taking biopsies of insensitive vs sensitive root
surfaces using miniature diamond-encrusted coring drills
and then examining the retrieved cores by scanning or
transmission electron microscopy. Sensitive dentin surfaces
had more and larger open tubules than insensitive areas. In
vitro measurements of fluid flow through dentin disks revealed
that open tubules exhibited high hydraulic conductances,

but blockage of these same
tubules reduced fluid flow.
Thus, tubule occlusion is
the basis for many profes-
sionally applied dentin de-
sensitizing agents.

The Odontoblast
Transducer
Mechanism
The second possible expla-
nation for sensitivity of the
DEJ in the absence of per-
ipheral nerves would be if
the odontoblast process could
serve as a sensory receptor.
This would require that
pulpal sensory nerves form
synaptic junctions with

odontoblasts. However, destruction of odontoblasts did not
cause dentin to be insensitive. If odontoblasts served as sen-
sory receptors, such dentin should be insensitive. In fact,
such dentin was even more sensitive than normal. Careful
transmission electron microscopy of nerves touching odon-
toblasts failed to demonstrate the required modifications to
the plasma membranes of the nerves and the odontoblasts if
they were true synapses. Thus, the hypothesis that odonto-
blasts serve as sensory receptors and contribute to dentin
sensitivity has largely been rejected. Through a process of
elimination, the third mechanism responsible for dentin sen-
sitivity is the hydrodynamic theory of fluid flow through
dentinal tubules that acts as the coupling or transducing
mechanism that activates intradental nerves.

The Hydrodynamic Theory of Fluid Flow
Although the so-called “hydrodynamic stimuli” include hot
and cold, tactile, evaporative, and osmotic, their final com-
mon path is fluid movement within dentinal tubules that, in
turn, activate mechanoreceptors in intratubular nerves or
in the superficial pulp (Figure 1). Thus, the true physiolog-
ic stimulus is inward or outward fluid shifts. This has been
most difficult to measure because it involves nanoliter or pico-
liter fluid shifts.

Much debate has involved the question over whether
exposed dentin is “sensitive” or “hypersensitive.” Pain per-
ception is a personal, subjective sensation that is influenced
by a patient’s previous experience, emotional state, and cultural

Figure 1 Gysi and later Brännström postulated that painful stim-

uli move fluid in or out of dentin, and that this fluid activates

intradental or pulpal nerves to cause pain.

Th ree Factors of Modern Lifestyles that Contribute to Dentin Hypersensitivity

GINGIVAL RECESSION 
Overzealous brushing may lead to “toothbrush disease” 

Gingival recession usually precedes dentin hypersensitivity 
and is perhaps the most signifi cant predisposing condition 
of dentin hypersensitivity. 

Many instances of gingival recession begin with patients 
practicing what they perceive as meticulous oral hygiene, 
which may lead to over-brushing certain areas of their 
mouths. Th is can ultimately enhance the frequency 
and severity of gingival recession in an otherwise 
healthy dentition. 

Clinical studies have reported more gingival recession 
with good oral hygiene or improved oral hygiene. In 
these studies, the most brushed teeth with the lowest 
plaque scores exhibited the most gingival recession. 
Th is has led to the description of gingival recession/
dentin hypersensitivity as “toothbrush disease.” Because 
toothbrushing alone (without toothpaste) has no abrasive 
or erosive action on dentin, the loss of dentin is a result of 
the abrasivity of toothpastes. Once gingival recession has 
exposed root surfaces, the cementum is rapidly lost from 
brushing with toothpaste and/or professional cleaning.

TOOTH WEAR 
Loss of enamel leaves dentin exposed

Tooth wear refers to the irreversible loss of tooth structure 
and includes conditions such as abrasion, erosion, attrition, 
and abfraction. Today’s acidic diets and toothbrushing 
habits may contribute to erosion and abrasion, which can 
lead to dentin hypersensitivity. 

Erosion is the loss of tooth structure by chemical dissolution 
resulting from extrinsic acids found in the diet (such as 
citrus fruit and drinks, acidic wines, and carbonated drinks) 
or intrinsic acids. Erosive tooth wear, or acid wear, is a 
two-stage process in which acids soften the tooth’s surface 
through demineralization. Th ese softened surfaces may 
be rehardened through the action of saliva and fl uoride, 
but the process takes one to two hours. If the softened 
enamel is subject to frictional or abrasive forces—such as 
toothbrushing—the surface will be permanently removed, 
resulting cumulatively over time as an erosive lesion.

Once mineralized tissues have been softened by repeated 
exposure to acids, they become more susceptible to 
combinations of attrition and abrasion. Th e problem 
may be aggravated by dentifrices with higher levels of 
abrasive ingredients. 

VITAL BLEACHING
Sensitivity often interferes with compliance 

While the popularity of tooth bleaching is expanding 
exponentially, a common side eff ect of the treatment is tooth 
sensitivity. Th is sensitivity can be severe enough to cause patients 
to discontinue home bleaching. In fact, tooth sensitivity is the 
single most signifi cant factor in noncompliance with, or failure to 
complete, a bleaching regimen. 

Th e typical causes of dentin hypersensitivity generally involve the 
hydrodynamic theory of fl uid fl ow, but the sensitivity associated 
with bleaching seems to have a diff erent origin. All bleaching 
products contain either hydrogen peroxide or compounds that 
break down to hydrogen peroxide (ie, sodium perborate or 
carbamide peroxide). Th ese substances can easily pass through 
the enamel, through the dentin in the interstitial spaces into 
the pulp. Th e resultant pulpal response of sensitivity may be 
considered a reversible pulpitis. 

Pre-Brushing with Potassium Nitrate for Sensitivity Avoidance

A recent study compared patients who pre-brushed with a 
toothpaste containing potassium nitrate (Sensodyne) for two 
weeks before initiating bleaching to another group that used 
conventional fl uoride-containing toothpaste. Th e group that 
pre-brushed with the potassium nitrate-containing toothpaste 
had less sensitivity overall, less sensitivity in the fi rst three days, 
and more sensitivity-free days before a fi rst occurrence. Results 
of patient surveys showed that the switch to a potassium nitrate-
containing toothpaste was easy and well-accepted.
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Dental patients of all ages are increasingly concerned about
their smile and overall appearance, and are particularly
unhappy when they have esthetic issues and dental pain asso-
ciated with exposed roots. Recession seen in healthy patients
is mainly due to oral care that is “too much of a good thing”
where recession seen in periodontally diseased patients is
likely due to a chronic inflammatory process that may repre-
sent years of “doing too little of a good thing.” Regardless of
the frequency and intensity of oral hygiene, the symptom
that brings periodontally healthy and unhealthy patients
with recession to the office is a very unpleasant side effect
common to both groups—dentin hypersensitivity. 

ETIOLOGY

Perhaps the most important factor in the etiology of dentin
hypersensitivity is the exposure of root surfaces from gingi-
val recession.1,2 There is general consensus that gingival
recession usually precedes dentin hypersensitivity and is per-
haps the most significant predisposing condition of dentin
hypersensitivity.3-5 Other significant factors contributing to
dentin hypersensitivity include loss of the cervical enamel
and dentin as a result of excessive oral hygiene habits, or
tooth wear that can be attributed to brushing shortly after
consuming erosive dietary foods and drinks.6,7 The patho-
physiology of gingival recession is not well understood.
However, limited evidence gleaned from early histologic
studies in the rat and monkey models8,9 showed that peri-
odontal inflammation and epithelial proliferation are essen-
tial to the formation of cleft defects in animals, subsequently
leading to loss of gingival integrity and gingival recession.

ANATOMIC FACTORS

While gingival recession is largely preventable, it is known to
be exacerbated in the presence of certain anatomic factors:

• Root prominence in the presence of thin mucosa
• Dehiscences and fenestrations in the underlying alveolar

bone
• Frenum pulls
• Orthodontic movement of teeth/roots outside the alveo-

lar housing

Because the buccal alveolar bone provides much of the
local blood supply for buccal gingivae, loss of the underlying
bone is associated with loss of buccal gingivae.10 Thin, fenes-
trated, or absent alveolar bone predisposes the site to gingival
recession, a phenomenon that frequently occurs on the labi-
al surfaces of canines and premolars and the mesial root of
molars. Tooth anatomy or position also affects alveolar bone
thickness, with facially positioned teeth more likely to be
located within or outside of thin alveolar bone. During ther-
apy, orthodontic tooth movement may inadvertently reposi-
tion teeth outside the buccal plate, putting such sites at risk
to develop gingival recession. Crowding in the lower anterior
segment increases the risk of gingival recessions.11,12

ORAL HYGIENE HABITS
AND RECESSION

Overzealous Toothbrushing
Clinical studies have reported more gingival recession with

Dentin Hypersensitivity and
Gingival Recession

Figure 1 20-year-old female with thin scalloped gingivae, root prominence, and lack of keratinized gingivae on the canines.

This patient is at risk for future additional gingival recession. Recession lesions are in the early stages of development on the

first premolars. Photograph courtesy of Dr. Terry Rees.
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Recession lesions in the early 
stages of development on the 
fi rst premolars.

Tooth sensitivity is the single most signifi cant 
deterrent to bleaching.

Tooth sensitivity is the single most significant deterrent to
bleaching, and must be understood to be able to manage the
treatment of patients. All forms of vital tooth bleaching are
associated with some level of sensitivity.1-6 Hence, the den-
tal office and the patient must be prepared for the possibili-
ty of sensitivity during bleaching treatment.

PREVALENCE AND CAUSE

The three major classes of bleaching—in-office, tray, and
over-the-counter (OTC)—all demonstrate some prevalence
of sensitivity. Typical bleaching ingredients are either hydro-
gen peroxide or carbamide peroxide. For comparison, a 10%
carbamide peroxide product is approximately 3.5% hydro-
gen peroxide. Generally, the higher the concentration of the
peroxide, the greater the chance of sensitivity.7 In-office
bleaching uses the highest concentration of peroxide (15%
to 35% hydrogen peroxide), and has a range of sensitivity
from 10% to 90%, with some sensitivity being so severe as to
require analgesics posttreatment.8-10 Typically, multiple in-
office visits are required for maximum whitening,11 and those
visits should be spaced at least 1 week apart to allow for
reduction of sensitivity
caused by treatment.12

It is also recommend-
ed to pre-medicate pa-
tients with non-steroid
anti-inflammatory
drugs to reduce the in-
cidence of sensitivity.12

The second highest
concentration of per-
oxide is found in the
OTC products. These
products typically range
from 6% to 15% hy-
drogen peroxide. Al-
though they have a
shorter treatment time
due to the limited effi-

cacy of hydrogen peroxide (30 to 60 minutes), they still
generate tooth sensitivity as well as gingival irritation. Even
shorter treatment times of OTC strips with higher concen-
trations have exhibited greater sensitivity than lower con-
centrations with longer treatment times.13

The classic tray bleaching treatment involves 10% car-
bamide peroxide or 3.5% hydrogen peroxide. Incidences of
25% to 75% are reported,14,15 although differences in study
design influence data in all treatment options. Generally,
sensitivity occurs in the first 2 weeks of treatment, often in
the first few days.16 The more recent addition of potassium
nitrate to bleaching materials has reduced, but not eliminat-
ed, sensitivity. It is important to note that the presence of
sensitivity is the most probable cause for persons discontin-
uing bleaching, with one report of 14% termination of
bleaching due to sensitivity.17

A recent report on double-blinded, placebo-controlled
clinical trials has provided evidence that the addition of low
levels of potassium nitrate and/or potassium nitrate and flu-
oride significantly reduce postoperative sensitivity relative to
products that do not contain either agent.3,5

Whereas all of the typical causes of dentin hypersensitiv-
ity generally involve
the hydrodynamic the-
ory of fluid flow, the
sensitivity associated
with bleaching seems
to have a different ori-
gin. In bleaching situ-
ations, the teeth may
be in excellent condi-
tion, with no cracks, ex-
posed dentin, or deep
restorations, but after
a few days of bleaching,
the tooth may experi-
ence severe sensitivity.
This seems to be relat-
ed to the easy passage
of hydrogen peroxide
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Considerations for Managing
Bleaching Sensitivity

Figure 1 Tray application of a potassium nitrate-containing desensitizing

material is a very effective approach to treatment of sensitivity.

“Patients today place a great deal of emphasis 
on esthetics, but we must remember that our 
fi rst responsibility is maintaining health.”
- Dr. Connie Drisko, in remarks at the ADA Annual Session  

 

Click here to learn more about these conditions, their ties to dentin 
hypersensitivity, and how Sensodyne can help. 



Clinical Management of Dentin Hypersensitivity
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This flowchart, reprinted from the full report, summarizes the authors’ recommendations on treating 
dentin hypersensitivity. The report emphasizes that a dental professional’s first recommendation  
upon diagnosis should include twice-daily use of a desensitizing dentifrice such as Sensodyne. 

Click here to download the full report.  


