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Abstract
Dentinal sensitivity is a clinical condition of some importance, particularly in periodontal patients. Symptoms appear 
on applying a triggering stimulus to the exposed dentine - the particularity being that the pain is similar to that of 
other dental disorders of different etiology and treatment. Hence the importance of a correct differential diagnosis. 
The main problem not only in clinical practice when treating the disorder, but also in designing studies for the objective 
evaluation of dentinal sensitivity, is the difficulty of standardizing, evaluating and interpreting the clinical condition 
in its different degrees. Thus, consensus in designing and evaluating studies of dentinal sensitivity would facilitate our 
understanding of its etiology, and the assessment of possible treatments. Such studies may center their methodology 
on individual patient response or on the nature of the triggering stimulus. The present study provides an updated and 
global view of the disorder, and reviews the basic protocol for the objective assessment of dentinal sensitivity. 
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Concept and importance of objective evaluation
Dentinal sensitivity (DS) arises from the application of 
a stimulus to exposed dentine, regardless of its location, 
and constitutes a chronic disorder characterized by the 
appearance of acute episodes (1). A number of causal 
factors are implicated, and variations in prevalence are 
moreover observed (2). DS manifests as brief  and acute 
pain that cannot be attributed to any other form of dental 
pathology or defect (1). In clinical practice, the importance 
of its presentation determines both understanding of the 
underlying etiology and the management approach by the 
dental specialist. 
The literature describes a number of methods for the cli-

nical management of DS. However, problems are found 
when evaluating and comparing such treatments, due to 
the diversity of data published. Such contradictions in the 
literature are probably attributable to differences in the de-
signing of the clinical trials, and in the types of procedures 
used (1). Traditionally, DS has been evaluated subjectively, 
based on the patient response elicited on applying a tri-
ggering stimulus. Such stimuli can be classified into four 
categories (mechanical, chemical, electrical and thermal), 
though evaluation and interpretation of the pain produced 
by them is more complicated to standardize (3) - thus 
explaining the difficulty of contrasting treatments. 
Different terms are applied in reference to the disorder, 
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including not only dentinal sensitivity but also dentinal hy-
persensitivity, or cervical sensitivity or hypersensitivity (4). 
However, considering that hypersensitive dentine macros-
copically appears to be no different from normal dentine, 
the term “hypersensitive” appears inexact - since dentine as 
such cannot exhibit hypersensitivity. Rather, application of 
a stimulus to the dentinal surface elicits a response on the 
part of the nerves within the pulp cavity. Thus, the term 
“sensitivity” appears to be more correct (5).
In clinical practice, the dental professional must establish 
a differential diagnosis with other disorders characterized 
by pain similar to that found in patients with DS. Such di-
sorders moreover generally require a management appro-
ach different from that used in DS. Thus, other causes of 
brief  and acute dentinal pain include pain secondary to 
caries, fractured restorations, marginal leakage around 
restorations, certain materials used in dental treatment, 
and dental fractures and fissures (6). 

Epidemiology
The existing literature is highly varied. In effect, the 
reported prevalence of DS ranges from 3-57% (2,7). In 
periodontal patients, the percentage increases, reaching 
72-98% (8,9). In turn, most affected patients are in the 
20-50 years of age interval, with a peak between 30-40 
years of age. As regards the sex distribution, DS affects 
women more often than men (10).
Most studies describe a preferential order of pain location 
according to the type of teeth involved. Thus, the canines 
and first premolars are the most affected teeth, followed 
by the incisors and second premolars. The molars are 
the teeth least affected by DS. As regards the anatomical 
location of DS, most cases are circumscribed to the buc-
cocervical region of permanent teeth (11). 

Etiopathogenesis
The hydrodynamic theory is the most widely demonstrated 
and accepted physiopathological theory of DS (12). Ac-
cording to this theory, most pain-inducing stimuli increase 
centrifugal fluid flow within the dentinal tubules, giving 
rise to a pressure change throughout the entire dentine. 
This in turn activates the Aδ intradentinal nerves (of me-
dium conduction velocity) at the pulp-dentinal interface, 
or within the dentinal tubules - thereby generating pain.
Two phases must coincide in order to produce DS. In 
effect, dentinal exposure (location of the lesion) must oc-
cur (Figures 1 and 2), and the dentinal tubular system must 
open or become permeable towards the pulp compartment 
(start of the lesion)(Figure 3)(4). Dentinal exposure may 
be secondary to loss of  enamel or periodontal tissue 
(gingival recession). Enamel loss or dental wear is due 
to attrition, abrasion and erosion, and although dental 
erosion is the most important single factor to be taken 
into account, increased dentine wear and tubular aperture 
occurs when it acts in synergy with abrasion. 

Fig. 1. Dentinal exposure (location of the lesion) secondary 
to periodontal tissue loss due to: 1) bruxism; 2) abrasion 
through traumatic brushing; and 3) erosion in a bulimic 
patient.

Fig. 2. Dentinal exposure (location of the lesion) secondary to pe-
riodontal tissue loss
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In certain teeth, abfraction, in the same way as gingival 
recession, may act as predisposing factor. Bone and 
dental anatomical anomalies, and iatrogenic lesions in 
dental and periodontal treatments, also must be taken 
into account as possible etiological factors. As regards 
the start or initiation of the lesion, it is believed that loss 
of the thin (or smear) layer coating the dentine leads to 
tubule aperture (4). 
 
Therapeutic considerations
Up to 90% of all patients with DS claim cold to be the 
principal triggering stimulus, while tactile stimuli are 
clearly seen to induce pain in 10% of cases (8).
Two types of  therapeutic products can be considered: 
professional use and self-applied products. In patients 
with low or mild sensitivity, adequate counseling on foods, 
and the prescription of desensitizing toothpastes and/or 
oral rinses containing substances capable of occluding 
the dentinal tubules (strontium salts, oxalates or fluo-
ridated agents), or agents capable of modulating nerve 
excitability (potassium salts), are of great help (13,14). 
In cases of  moderate intensity DS, high-concentration 
fluoridated varnish or lacquer can offer good results (15). 
The above described treatment options can be classified 
as “reversible or noninvasive” (16). If  such management 
measures prove ineffective, more complex but also more 
effective therapy can be decided on a stepwise basis. Such 
treatment is warranted in cases of severe DS, particularly 
if  the disorder affects patient life style in some way. In such 

situations treatment is “semi-invasive”, and includes the 
use of agents that can polymerize (dentinal adhesives) or 
set (glass ionomer) within the dentinal tubules, thereby 
occluding the latter. In extreme cases characterized by 
material or substance loss, “invasive” treatment can be 
decided, with the placement of crowns, periodontal sur-
gery, or tooth extraction (16-20).
More sophisticated treatment, successfully used to deal 
with sensitivity, includes laser irradiation (CO2, Nd:YAG) 
as desensitizing technique (21-23).
As regards the designing of  studies to assess patient 
response to possible future management strategies, or 
to contrast the therapeutic effects of  treatments that 
are already available, it is important to consider placebo 
effects, as well as spontaneous remission of the disorder, 
since both of these factors can limit the statistical power 
of the study (24).

Methodology for the objective evaluation of dentinal 
sensitivity
The study of DS is based on the stimuli applied to the 
exposed dentin, producing pain. A decisive requirement 
is the control, measurement, reproducibility and predic-
tability of these stimuli, in order to compare the results 
of different studies in relation to the diagnosis and ma-
nagement of DS.
- Study design (1)
Ideally, a double-blind, randomized parallel group design 
(control and study group) is indicated, though cross-over 

Fig. 3. Secuence of tubular aperture (starto of the lesion).
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designs can be used for screening and initial selection of 
subjects to be included in the study. Patient assignment 
to one group or other should be made on a randomized 
basis, and stratification of the study components can be 
made, based on common characteristics.
The subjects forming part of the study - in both the place-
bo and study groups - are to be duly informed of the nature 
of the study, though individual counseling on treatments 
and etiological factors of DS are to be omitted, in order 
to avoid altering the natural course of the study. 
A time period should be introduced before starting the 
study, during which the subjects are to avoid the use of 
desensitizing agents. This period also serves for training 
and the adoption of habits once the study begins.
- Study group
The study group selection criterion comprises dental 
maturity and the diagnosis of DS. The dental anatomical 
zones destined for study are the buccocervical surfaces 
of permanent teeth, since this is where DS is most often 
observed. The tooth or patient exclusion criteria are re-
ported in Table 1.
- Control group
The use of a control group parallel to the study group 
allows us to evaluate the efficacy, equivalence or su-
periority of  the study treatment. The negative control 
employed should involve omission of the study treatment 
or product.
- Study duration
The duration of the study will depend on whether the 
effects of the treatment or product are to be assessed over 
the short, middle or long term. Nevertheless, the time 
contemplated should be sufficient to express the maximum 
efficacy of the drug product used. A mean duration of 8 
weeks is recommended (1). Once completed, follow-up 
over time is required to evaluate the persistence or reduc-
tion of the therapeutic effect found under the conditions 
of the study.

Methods for inducing dentinal sensitivity
Many stimuli are able to cause dentinal pain, though not 
all are adequate for assessing DS (25). Since the sensa-
tion produced by the stimulus may differ according to 
the method employed, it is advisable to use at least two 
hydrodynamic stimuli. The interval between the stimuli 
should be long enough to minimize interaction between 
them. The operators in charge of producing the stimuli 
should be calibrated - ideally only one investigator being 
in charge of performing stimulation. The initial intensity 
of the stimulus should be as low as possible, followed by 
gradual escalation to the threshold level (i.e., the minimum 
stimulus capable of eliciting pain). This procedure is to be 
repeated after some time, in order to obtain an average of 
values or a threshold range.
- Mechanical (tactile) stimuli (25)
Such stimuli include the following: scratching of  the 
dentinal surface with a sharp-tipped probe; mechanical 
pressure stimulators; or use of the so-called Yeaple probe. 
Periodontal probes have been criticized on the grounds 
that they produce variability in the pressure applied.
These stimulators are applied perpendicular to the sur-
face of the tooth, and the pressure in grams is gradually 
increased until the pain threshold is reached. In the case 
of the Yeaple probe, force variation is controlled by an 
electromagnetic device.
In general terms, if  a force equivalent to 70 g is reached 
without eliciting pain sensation, the tooth is classified as 
non-sensitive. Normally, the applied force is increased in 
5-g steps, taking care not to cause excessive tooth scrat-
ching that could give rise to further problems.
- Chemical (osmotic) stimuli (3)
Use is made of hypertonic solutions of glucose and sucro-
se, among others. Acid solutions have been discarded, since 
low pH values produce tubular demineralization that can 
worsen the symptoms. These solutions exert their effect 
through osmotic pressures that induce intratubular fluid 

1. Current desensitizing therapy.
2. Medical treatment (including psychiatric treatment) and pharmacological therapy - including chronic 
antiinflammatory and analgesic use.
3. Pregnancy or nursing.
4. Allergies and idiosyncratic responses to any of the components used.
5. Eating disorders.
6. Systemic disorders causing or predisposing to dentinal sensitivity.
7. Prolonged environmental or dietary exposure to acids.
8. Dental restoration, periodontal surgery and/or orthodontics in the three months prior to selection.
9. Teeth or supporting structures with any other painful pathology or defect.
10. Teeth used as posts or abutments in fixed and removable dentures.
11. Dental crowns.
12. Extensive dental restorations and reconstructions affecting the study zone.

Table 1. Factors excluding teeth or subjects from the study group (1).
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movement. The solution is applied with a cotton stick du-
ring 10 seconds, or until the subject reports discomfort.
The use of stimuli of this kind for evaluating DS is not 
advised, however, due to the difficulty of controlling the 
response obtained.
- Cold air currents
An air current from the dental chair is applied for one 
second at a pressure of 45 psi, and at an environmental 
temperature of 19-24ºC. The air current is applied at a 
distance of  1 cm, and perpendicular to the surface of 
the tooth (26,27). Application of the air current for more 
than one second leads to temperature variations. Due to 
the difficulty of localizing the sensitive dentine with the 
air current technique, the procedure is usually used for 
the screening and initial selection of teeth and subjects 
destined for study.
If  tactile and thermal stimuli are jointly employed in one 
same individual, the tactile stimulus generally should be 
applied first to avoid doubts as to whether the pain produ-
ced after thermal stimulation is due to the low temperature 
or to dehydration induced by the air current (3).
- Cold water stimulation
Water at a temperature of 7ºC is ideal for the identification 
of DS and for minimizing the incidence of false-positive 
results (3), though for identification of the pain threshold 
it is better to use a battery of syringes containing water at 
different temperatures (between 0-20ºC) - beginning with 
the warmest water and gradually lowering the temperature. 
Application to the tooth should not exceed three seconds, 
and if  no response is obtained, three minutes should be 
allowed to elapse before continuing with the next test 
at a lower temperature. The temperature of  the water 
is lowered in steps of 5ºC, and testing is stopped when 
a painful response is recorded, or when 0ºC is reached 
(non-sensitive tooth).
- Thermoelectric systems
These techniques involve continuous heat or cold appli-
cation, and allow quantification of the applied stimulus. 
The instrument used consists of  a fine-tipped thermal 
probe placed on the surface of the tooth. The temperature 
range of the probe depends on the type of instrument 
used. Testing begins at a temperature of 25ºC, followed 
by stepwise 5ºC decrements until the study subject reports 
pain (26).
The probe must be correctly placed in contact with the 
surface of the tooth, in order to ensure that the adequate 
temperature is transmitted in each moment. As an incon-
venience of this procedure, it must be taken into account 
that the main etiopathogenic factor of DS is exposure or 
stimulation with cold air or liquid - not solid elements - 
since the former induce intratubular fluid movements, 
indirect pressure changes, or direct thermoreceptor sti-
mulation (5).
- Electric stimulation (3)
Electric stimulation (measured in volts) applied gradually 

to the dentinal surface also can be used to evaluate DS. The 
risk posed by this method is the possibility of extending 
the stimulus to neighboring zones, due to current loss 
through the periodontium and subsequent stimulation of 
the periodontal nerves - thereby generating false-positive 
results.

Methods for evaluating response after stimulation 
(3)
Pain is a subjective experience in which perception is based 
on a range of variables, including: individual personality, 
psychological factors, degree of fear or anxiety, cultural 
factors, and social influences.
In view of the broad range of  different expressions in 
response to one same stimulus, objective methodology 
is needed to quantify subjective patient response as far 
as possible.
- Verbal rating scale (VRS)
The patient uses a numerical code from 0 to 3 to rate percei-
ved sensation (0 = no discomfort, 1 = mild discomfort, 2 
= important discomfort, 3 = important discomfort lasting 
more than 10 seconds).
The main inconvenience of this scale is the limitation of 
the choice to only these few options - no detailed descrip-
tion of pain sensation being possible.
- Visual analog scale (VAS)
The patient scores pain intensity on a 10-cm straight line 
scale traced on a piece of paper. Specifically, 0 = no pain 
and 10 = extreme, unbearable pain (27). 
Although this instrument does not allow us to distinguish 
between the sensory and affective components of pain, it 
is very practical and useful for assessing DS. The combi-
nation of this scale with a list of verbal pain descriptors 
serves to lessen the problem commented above.
- Global evaluation of dentinal sensitivity
Dentinal sensitivity can be evaluated in terms of both the 
“intensity of stimulus needed to produce pain (stimulus-
based techniques)” and the “subjective evaluation of pain 
induced by a stimulus (response-based techniques)”. At 
least two evaluations (one at the start and another at 
the end of the study) are required in order to determine 
testing effectiveness. In the first case pain threshold is the 
measurement used, while in the second case the intensity 
of pain is assessed (1). 
In the response-based techniques (air current), the stimu-
lus is constant, the study variable is based on the patient 
response, and the latter in turn is assessed by means of 
visual analog or verbal rating scales. However, in the case 
of  stimulus-based techniques (thermoelectric systems, 
electric stimulation, mechanical stimulation, or water 
baths), subject response remains constant, while the stu-
dy variable is based on increments or decrements in the 
intensity of the applied stimulus (1).
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Conclusion
Dentinal sensitivity in periodontal patients is a factor to be 
taken into account by dental professionals, in view of the 
high prevalence of DS in this population. Correct mana-
gement of the disorder requires a precise diagnosis - hence 
the importance of adequate knowledge of the underlying 
etiology and a correct differential diagnosis with respect to 
other dental processes that can be accompanied by brief  
and acute pain.
When designing studies to evaluate the nature and intensity 
of the stimuli that trigger DS, it must be taken into account 
that of all the etiopathogenic factors, stimulation with cold 
liquid or air is the main inducing cause. The mean dura-
tion of such studies should be 8 weeks, with subsequent 
follow-up to evaluate the persistence or reduction of the 
therapeutic effect. Depending on the design involved, both 
individual patient response and the nature of the triggering 
stimulus may be used as study variables.
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