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Introduction
Developmental defects of dental enamel (DDE), such as enamel 

hypoplasia, demarcated opacities and diffuse opacities, are structural 
anomalies in primary and/or permanent dentitions [1] caused by 
systemic, local or inherited disorders [2]. Clinical alterations during 
the pre-natal, the neonatal or the postnatal periods provoke defects, 
irregularities or opacities on the surface of enamel due to an incomplete 
or an inadequate training of organic matrix of the enamel [2]. Prevalence 
of 6% and 27% respectively, for dental hypoplasia and enamel opacities 
occur in children between 4 to 5 years-old. In addition, second lower 
and upper molars, respectively, are the deciduous teeth more affected 
[3]. Loss of enamel structure, as it occurs in the enamel hypoplasia, 
can expose dentinal tubules to the oral environment which leads to 
predisposition to dentinal hypersensitivity [4-10]. 

As proposed by Canadian Advisory Board on Dentin 
Hypersensitivity [4] dentinal hypersensitivity is a short sharp pain 
arising from exposed dentin in response to external stimuli, typically 
thermal, evaporative, tactile, osmotic or chemical that cannot be 
ascribed to any other dental defect or dental pathology [4,5]. It results 
from attrition, abrasion, erosion, abfraction or dental developmental 
anomalies [4]. According to the Brannstrom’s hydrodynamic theory 
the fluid movements caused either by temperature, physical or osmotic 
changes provoke the displacement of odontoblasts in the dentin 
tubules [10]. As postulated by previous study [10], fluid movements 
lead to neural discharge by stimulating a baroreceptor, which leads to 
neural discharge and consequently, dental pain. Based on Brannstrom’s 
hydrodynamic theory, it was proposed two mechanisms to desensitize 
dentine [7,10]: reducing dentinal permeability by reducing stimuli-
evoke fluid shifts in the dentinal tubules or reducing the ability of the 
intradental nerves to respond to fluid shifts [7,10].

According to some authors [4,5,8,9], dental professionals can 
deliver a wider range of desensitizing treatment [5] depends on 
the perceived severity of the dental pain and the number of teeth 
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involved. Taking into account the minimally invasive dentistry, topical 
desensitizing agents should be chosen because of their easy handling, 
safety and effectiveness [4,5,8,9,11-15]. Thus, the objective of this case 
report was to relate the management of dentinal hypersensitivity in 
a 4 years-old child with dental enamel defects using in-office topical 
desensitizing agents with different mechanisms of action.
Case Report

A 04-year-old girl, accompanied by her guardian, attended the 
Pediatric Dentistry clinic at school of Dentistry of a public institution 
in Brazil with health concerns related to dental pain by eating sweet 
foods, drinking soft drinks or juices and by brushing her teeth. 

She was born by Caesarean section at 38 weeks with norm weight, 
from non-consanguineous Caucasian parents. Her mother suffered 
from hyperthyroidism at the beginning of pregnancy. Child’s medical 
history included recurrent otitis and fever episodes, from eight months 
to 24 months, which lead her to take Amoxicillin-containing syrup for 
a long period; she was also hospitalized at the age of eight months for 
one week due to bronchitis crisis. 

An oral examination showed a complete deciduous dentition with 
good oral hygiene, she had opacities in lower canines and enamel 
hypoplasia in upper canines, second primary molars and lower 
primary molars (Figures 1A-1C). Dental caries or periodontal disease 
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was absent. It was noted a degraded glass ionomer cement restoration 
in the left lower primary tooth. According to her guardian, all lower 
primary molars received restorations which were lost in a short period 
of time. During the dental exam, the child complained of pain when 
an air syringe blow dried the primary molars. She was also showed 
an uncooperative behavior according to Frankl behavior rating scale 
[16]. Panoramic radiograph (Figure 2) showed changes on the density 
and on the thickness of enamel in canines, second primary molars and 
lower primary molars with no signs of pulp or periodontal pathology. 
Taking all into account, we diagnosed the clinical condition as dentinal 
hypersensitivity pathology and in order to do the immediate minimally 
management of the dentinal hypersensitivity, we decided to apply topic 
desensitizing agents in-office.

For that, we selected two desensitizing agents, a dental sealant 
for dentine sensitivity (Seal and Protect - Dentsply, Rio de Janeiro, 
Brazil) and a potassium nitrate and sodium fluoride desensitizing gel 

in a split mouth design randomly chosen by coin toss (Table 1). In 
order to support the clinical findings, before and after the therapy, 
we made impressions from upper and lower arches with an addition-
type polyvinylsiloxane (Adsil-Vigodent, Rio de Janeiro, Brazil) to 
obtain epoxy resin replica models to be analyzed by scanning electron 
microscope at 1 kv. To evaluate the same area, the inner facial portions 
of lower second primary molars were analyzed. The efficiency of the 
treatments was assessed at two examination periods: immediately and 
18 months after application.

Patient received diet counseling to avoid acid foods, acid juices 

Figure 2: Panoramic radiograph revealed a reduction of enamel thickness on 
the crown of all canine teeth and enamel structural anomalies in upper second 
primary molars and all lower primary molars. The enamel also showed variation 
in density. There are no signs of pulpar or periradicular pathology.

and soft drinks. There was an instruction for an adequate oral hygiene 
procedure but there is no indication of any desensitizing tooth-paste. 

After one week of desensitizing therapy, the child and her 
guardian reported relief of pain and two weeks later, the dentinal 
hypersensitivity disappeared. After 18 months of follow-up, the child 
remained without painful symptoms. The SEM images supported the 
clinical findings. Before treatment, there were open dentinal tubules 
(Figures 3A and 4A). After immediate treatment, both agents showed 
high sealing ability. They created a layer which occluded the dentinal 
tubules (Figures 3B and 4B) which remains after a period of 18 months 
(Figures 3C and 4C).

Discussion
The crown stage of canines and primary molars development were 

around the 12th to the 14th week of pregnancy. However, if hormonal 
changes such as Hyperthyroidism occur, it can provoke enamel defects 
by reducing or losing the quantity of the enamel [2,17]. In the present 
case, mother’s hyperthyroidism probably acted as predisposing factor 
to dentinal hypersensitivity in a child as a consequence of enamel 
dental defects. 

Although the prevalence of dentinal hypersensitivity in 
adults presents a large variation [5,8,9] and the most than 90% of 
hypersensitivity surface are at the cervical margin on the buccal or labial 
aspects of teeth as a consequence of periodontitis [5], the prevalence 
of dentinal hypersensitivity in children population is not reported in 
previous reviews [5,8,9]. It is of concern that dentinal hypersensitivity 
is a very unpleasant condition, limiting the daily habits of patients, such 
as the possibility of eating/drinking different kinds of foods and drinks 
[4,5], which contributes to reduce the quality of life of individuals. 

The clinical management of dentinal hypersensitivity is dependent 
on the degree of tooth structure involvement and intensity of the 
compromised dentinal hypersensitivity. In reviewing the evidence 
behind all treatment modalities, the Canadian Advisory Board on 
Dentin Hypersensitivity recommended brushing twice daily with 
desensitizing toothpaste as the first line of treatment [4] because it 
is convenient, inexpensive, non-invasive and reversible treatment 
choice. Moreover, it can be initiated easily by patients at home and, 
with ongoing use, can prevent pain from returning [4,5]. However, 
this strategy is recommended for adults with cervical hypersensitivity 
and not for children. Furthermore, formulations of toothpaste are not 
specific to children, and its therapeutic effect is delayed and for a limited 
period of time [15]. On the other hand, when using desensitizer tooth 
paste, there is a possibility to increase the dentinal hypersensitivity by 
the dental wear [18,19] once some evidences suggests that abrasion 
by some toothpastes associated with erosion by dietary acids open the 

Figure 1: A: Frontal view of developmental defects of dental enamel in canines 
deciduous teeth. There are opacities in lower canines and enamel hypoplasia 
in upper canines. B: Enamel hypoplasia in upper second primary molars. 
C: Enamel hypoplasia in all lower primary molars and lower second with 
unsuccessful conventional glass ionomer cement restoration. 

(Dessensibilize KF 2% - FGM, São Paulo, Brazil) which were applied 
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tubules system and provoke sensitivity. For this reason, in this report 
such approach was not performed.

Fluoride varnishes act as another minimally invasive approach for 
dentinal hypersensitivity management and additionally, they help to 
prevent and control dental caries as suggested by others researchers 
[5]. However, it is important to point out that Calcium fluoride 

removed away from this surface by saliva and/or by tooth brushing. 
This phenomenon can reopen the dentinal tubules and trigger dentinal 
hypersensitivity [7]. For this reason, the authors of the present study 
selected two topical desensitizing agents with different mechanisms 
of action in order to lead to an immediate and a long lasting 
desensibilization.

Both desensitizing agents were able to relieve dental pain in the 
present case report. The self-etching light curing dental varnish 
showed many advantages in relation to Potassium Nitrate with Sodium 
Fluoride ion gel because it requires only one dental appointment to be 
applied (Table 1). It promoted the occlusion of dentin tubules by resin 
tags formations and by the thin layer of polymerized resin at the surface 
leading to an immediate (Figure 3B) and a long lasting desensibilization 
(Figure 3C). Differently, Potassium Nitrate with Sodium Fluoride ion 
gel acted as nerve-inhibiting agent as proposed by previous study [7]. 
Furthermore, the occlusion of the dentinal tubules by the Sodium 
Fluoride ion (2%) action decreased the dentinal hypersensitivity. The 
dentinal tubules seemed to be occluded by round Calcium Fluoride 
crystals deposited on the dentinal surface (Figures 4B and 4C) what 
reduces the fluid flow to the pulp. Another possible explanation for 
the long desensitizing action of Sodium Fluoride ion is the biochemical 
blocking of neural transmission by labile excess fluoride in the organic 
matrix of dentin [7]. But, this mechanism needs further investigations.

According to Canadian Advisory Board on Dentin Hypersensitivity 
[4], dentine hypersensitivity in children is an important problem that 
needs management, especially since pain is involved. It suggests the 
least invasive treatments are usually advocated first followed by the 
professionally applied treatments [4]. Many authors used resin-based 
restorations to treat dentinal hypersensitivity. However, considering 
dental enamel defects, the hypomineralized dental substrate is fragile, 
soft and can break easily. Thus, a weak long-term bonding to dentin 

Product Manufacturer 
(Batch number)

Mechanism of 
action Composition Teeth Clinical Sequence Mode of use in 

office
Number of 

appointments

Dessensibilize 
KF 2%

FGM
100-0045

The neural action 
and occlusion of the 

dentinal tubules

Potassium Nitrate 
(5%)  and Sodium 

Fluoride (2%) 

63, 65, 74, 75

Relative isolation 
with cotton rolls + 
Dental prophylaxis 

+ Dessensibilize KF 
2% application

After clean, rinse 
and dried the teeth. 

Applied the gel 
with micro brush – 
Wait 10 minutes. 

Remove the excess 
with cotton roll.

02

63, 65, 74, 75

Relative isolation 
with cotton rolls + 
Dental prophylaxis 
+ Dessensibilize 

KF 2%

Seal and protect 
varnish Dentsply 0100042 Occlusion of the 

dentinal tubules

A self- etched  
light-curing triclosan 

containing dental 
varnish 

53, 55, 84, 85

Relative isolation 
with cotton rolls + 
Dental prophylaxis 

+ Seal Protect 
application

Applied with micro 
brush and light-
cured for 20 s.

01

Note. Seal & Protect’s composition: PENTA -Adhesion promoter, wetting aid and crosslinker MA resins Di- and trimethacrylate resins forming strong protective coat. 
NanofillerUltrafine functionalized filler for increased abrasion resistance of the cured coat. Initiators - Initiate the light- curing reaction. Stabilizer - Stabilizes material during 
storage. CAHF - Fluoride source (organic amine fluoride). Acetone - Solvent and carrier for the resins; water displacer. Triclosan - Antimicrobial agent. 

Table 1:  Specifications of dessensibilisers used in this case.

Figure 3: Before treatment, it could be seen a dentine hypersensitivity with 
opened dentinal tubules. (A) After one week of treatment, it could be seen a 
dentine-Seal & Protect complex layer. (B) Sealed the majority of dentinal tubules 
after one week which remained  after 18 months. (C) During this period, the 
complex layer suffered from both mechanical and chemistry wear, producing a 
smoother surface (C).

(CaF2) precipitates on the outer dentin surface, and seems to be easily 
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could limit the success rate of the restorations placed in these teeth 
[20,21]. Besides, it is important to remember that the patient had a 
non-cooperative behavior [16]. 

In the present case of dental pain provoked by enamel defects, the 
use of in-office topical desensitizing agents was an excellent minimally 
invasive approach to manage child’s dental pain as consequence of 
dentinal hypersensitivity.
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