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Clinpro XT resin-modified polymerizable glass
ionomer varnish: an alternative treatment for
tooth sensitivity. A systematic literature
review
Barniz polimerizable de vidrio ionomero modificado con resina
“clinpro xt”: una alternativa de tratamiento para la sensibilidad
dentaria. Revision sistematica de la literatura
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com resina: um tratamento alternativo para a sensibilidade dentdria.
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Abstract

Introduction: Multiple products have been developed to treat dentin sensitivity, including Clinpro

XT, a lightcuring resinmodified ionomer glass varnish with fluoride, calcium, and phosphate.
Methodology: A systematic literature review was conducted. The articles were selected based on
title, abstract, and full text according to the inclusion and exclusion criteria.

Results: Of 299 articles, systematic reviews, metaanalysis, in vivo and in vitro studies, and 2 sur-
veys were selected.

Discussion: Clinpro XT reduces dentin permeability, occludes dentin tubules, inhibits their
reopening, increases mineral bioavailability in saliva, and promotes enamel remineralization.
This entails greater protection of enamel and dentin immediately and in the long term.
Conclusions: Clinpro XT was shown to decrease dentin hypersensitivity even six months after

application.

Keywords: calcium, phosphates, glassionomer cements, dentin sensitivity, dentin desensitizing
agents, Clinpro XT.
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Resumen

Introduccion: En respuesta a la sensibili-
dad dentinaria, se han desarrollado maulti-
ples productos, entre ellos, Clinpro XT, barniz
de vidrio ionémero modificado con resina
fotopolimerizable con fluor, calcio y fosfato.
Metodologia: Se realiz6 una revision sistema-
tica de la literatura. La seleccion fue en base
a titulo, resumen y texto completo de acuer-
do a los criterios de inclusiéon y exclusidn.
Resultados: De 299 articulos, fueron selec-
cionados revisiones sistematicas, metaanali-
sis, estudios in vivo e in vitro y 2 encuestas.
Discusion: Clinpro XT reduce la permeabili-
dad dentinaria, ocluye tibulos dentinarios e
inhibe su reapertura, aumenta la biodispo-
nibilidad de minerales en saliva y promue-
ve la remineralizacion del esmalte. Signifi-
cando una mayor protecciéon del esmalte y
dentina de forma inmediata y a largo plazo.
Conclusiones: Clinpro XT demostré dismi-
nuir la hipersensibilidad dentinaria incluso
después 6 meses posterior a su aplicacion.

Resumo

Introducao: Em resposta a sensibilidade
dentinaria, foram desenvolvidos multiplos
produtos, incluindo Clinpro XT, um verniz de
vidro de iondmero modificado com resina
fotopolimerizavel com fltor, calcio, e fosfato.
Metodologia: Foi realizada uma revisdo sis-
tematica da literatura. A seleccao foi baseada
no titulo, resumo e texto completo de acordo
com os critérios de inclusao e exclusao.
Resultados: De 299 artigos, revisdes siste-
maticas, meta-analises, estudos in vivo e in
vitro e 2 inquéritos foram seleccionados.
Discussao: Clinpro XT reduz a permeabilida-
de da dentina, oclui os tubulos dentinarios e
inibe a sua reabertura, aumenta a biodispo-
nibilidade dos minerais na saliva e promove
a remineralizacdo do esmalte. O que significa
uma maior protec¢ao do esmalte e da dentina
imediatamente e a longo prazo.

Conclusoes: Foi demonstrado que o Clinpro
XT diminui a hipersensibilidade da dentina
mesmo 6 meses apds a aplicagdo.

Palabras clave: Calcio, fosfatos, cemento de
iéndmero de vidrio,sensibilidad dentina, agen-
tes sensibilizadores de dentina, Clinpro XT.

Introduction

Dentin sensitivity (DS) isashort, sharp pain triggered
by thermal, evaporative, tactile, osmotic, or chemical
stimuli that cannot be attributed to another form of
dental pathology.®” Physiological and morphological
studies have shown that dentin sensitivity in nonca-
rious cervical lesions (NCCL) is caused by the expo-
sure of dentinal tubules to the oral environment.*?
Advances in oral health have made it possible to
preserve the teeth in the oral cavity for longer. Ad-
ditionally, DS has increased,” with a prevalence of
between 1.34% and 82.1%, depending on the popu-

lation, methodology,® and diagnostic criteria used.

Palavras-chave: Calcio, Fosfatos, Cimentos de
lonémero de Vidro, Sensibilidade Dentina, Agen-
tes Desensibilizadores da Dentina, Clinpro XT.

© The most common age range for DS is between
20 and 50 years.”® It appears mainly in female pa-
tients,>”? and canines and first premolars are the
most frequently affected teeth given their prominent
position in the maxillary and mandibular arches.”
This clinical condition can disrupt and res-
trict peoples daily activities, such as du-
ring social interaction, eating, and drin-
king,"'? toothbrushing, and even breathing,®
which negatively affects the quality of life.(%!?
The most widely accepted theory on the DS me-
chanism was outlined in Brannstrom’s hydrody-
namic theory. He states that tactile, chemical, os-

motic, and thermal stimuli on exposed dentinal
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tubules cause a flow of fluid in the tubules
towards or away from the pulp. This stimulates
the mechanoreceptors that cause the sensation
of pain.t?

The aetiological factors of DS and exposure of
dentinal tubules to the oral environment by loss
of enamel or periodontal tissues!® are stress
(abfraction caused by parafunction, disorders,
and occlusal loads), corrosion by extrinsic and
intrinsic acids (gastrooesophageal diseases and
dietary habits), and friction (abrasion with too-
thbrush or toothpaste).”

In young adults, it has been attributed to erosi-
ve factors affecting the enamel, while gingival
recession and root surface exposure are the lea-
ding causes in older populations. Diagnosis is
based on ruling other conditions that cause oro-
facial pain such as caries, pulpitis, weak dental
restorations, postoperative sensitivity, marginal
seepage, and gingival inflammation.®

The treatment begins by identifying the aetiolo-
gical factors, which must be eliminated for effec-
tive longterm results. The clinician should inves-
tigate and monitor occlusal factors (distribution
of occlusal contact and parafunctional habits),
oral hygiene habits (brushing technique, stren-
gth, and toothpaste), and the presence of acids
from different sources in the oral cavity (acid
diet and gastrooesophageal disorders).(”’ Dietary
advice and oral hygiene instructions should be
provided. Exposed dentin can then be safely ma-
naged and treated based on the size of the lesion
and the patient’s sensitivity.*)

Two treatment approaches—chemical and
physical—aim at reducing fluid flow by sea-
ling or occluding dentinal tubules,® or depo-
larizing pulp nerve fibers.!> The first entails
using household agents such as toothpaste and
gels, and mouthwash to a lesser extent.!® The
physical approach includes inoffice treatments
with adhesives, glassionomer cement (GIC) and
sealants, topical application of products contai-
ning sodium fluoride, stannous fluoride, potas-

sium nitrate, oxalates, calcium phosphate, oxalic

acid (phytocomplexes), arginine/calcium carbo-
nate and bioglass (calcium and sodium phospho-
silicate),'¥ glutaraldehyde, laser therapy, among
others.©®

Although DS is a widespread dental problem,
there are no universally accepted guidelines for
differential diagnosis and treatment selection.®*”
This is reflected in a study conducted in Brazil,
where 29% of dentists report not knowing the
different classifications of dental desensitizers,
including 3.4% who did not know any type, re-
gardless of how long they had been working.
Over 80% of the dentists included seemed con-
cerned about dentinsensitivity issues and con-
sidered managing the condition a challenge in
daily dental practice.® Along these lines, a study
from the United Kingdom showed that 72% of
dentists consider it a dilemma.® Fifty percent of
Canadian dentists and hygienists surveyed were
not confident in managing dentin sensitivity.(”

Desensitizing agents form precipitates or ba-
rriers that can be eliminated or dissolve between
applications or shortly after that.!) This makes
their duration problematic since many do not
have a permanent effect because they cannot
adequately adhere to the dentin surface.!® Lon-
gterm efficacy remains a challenge, as the agents
must withstand exposure to various acidic and
abrasive challenges in the oral environment.*1¢)

These drawbacks can be overcome with a mini-
mally invasive material that has an instantaneous
effect, used in a single application following an
easy and fast protocol. The product should provi-
de longterm efficacy and resist exposure to acid
and abrasive challenges of the oral environment.

GIC is a very popular restorative material due
to its chemical bonding and fluoride-releasing
ability. It provides satisfactory longterm results,
especially in the treatment of NCCL. However,
conventional GICs are relatively unaesthetic and
have some mechanical disadvantages compared
to composite resin.(*>)

Resinmodified GICs have been developed to ad-
dress this issue: they are more tolerant to mois-
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ture and have improved ion exchange with the
dental substrate, with sustained fluoride release.
@)

Clinpro XT is a desensitizing glassionomer var-
nish modified with lightcuring resin containing
fluoride, calcium, and phosphate. It is a chemical
agent with occlusive action.(” It seals dentinal tu-
bules through the chemical adhesion to dentin®
provided by polyalkenoic acid, which forms ionic
bonds with calcium hydroxyapatite, the primary
mineral in dentin.'” There follows a chelation
mechanism where the carboxylic groups of the
polyacrylic acid in Clinpro XT react with the ena-
mel calcium and the dentin apatite. It also con-
tains calcium glycerophosphate, which allows
for increased bioavailability of calcium and phos-
phate in saliva.!® The calcium released from
coating or restorative materials may contribute
to hardening enamel surfaces.'® Studies report
that Clinpro XT releases fluoride in saliva for up
to six months.™ Enamel has increased resistan-
ce to acid when fluoride is incorporated into the
apatite. This reduces enamel degradation.!”)

The polymerizable monomeric functional group
significantly increases the product’s strength
when lightactivated.® It forms stable salts with
calcium ions, causing the airtight seal to act as
a physical barrier and protect the enamel from
acid erosion.*® These characteristics make it an
immediate treatment that has longterm efficacy
to address DS.(*8)

Therefore, this study aims to review the availa-
ble literature on Clinpro XT—the resinmodified
ionomer glass varnish—systematically and tho-
roughly to determine if it is an efficient option to
treat dental sensitivity.

Materials and methods

The study was conducted following the PRISMA
statement and its 27 items; we considered its re-
commendations in each phase of conducting and
publishing systematic reviews. The search stra-
tegy for the studies entails identifying all the pa-
pers published in the last five years, up to August

2020, on hypersensitivity treatment and mana-
gement with Clinpro XT resinmodified ionomer
glass varnish.

The following search terms were used for the
two components:

- About dentin sensitivity: dentin sensitivity

- About products or treatments for sensitivity:
Calcium, phosphates, glassionomer cements,
dentin desensitizing agents, and Clinpro XT.

The search was performed in PUBMED and SCIE-
LO with the search algorithm ((((calcium) OR
(Phosphates)) AND (Glass lonomer Cements))
AND (Dentin Sensitivity)) OR (Dentin Desensiti-
zing Agents) AND “Clinpro XT”

The papers were added to Mendeley reference
manager, where duplicates were eliminated.

Inclusion and exclusion criteria

a) Inclusion criteria: in vivo, in vitro studies, sys-
tematic or narrative literature reviews, metaa-
nalyses, and surveys on dentin sensitivity and its
management with varnishformat resinmodified
ionomer glass published in the last five years, wi-
thout geographic or linguistic limitations.

b) Exclusion criteria: published studies that do
not meet the inclusion criteria, where the dental
substrate has been bleached, or if there is no ac-
cess to the full text.

Study selection

The researchers selected the articles indepen-
dently and in three phases: reading the title, the
abstract, and the full text. The results were com-
pared. When there was disagreement about the
studies, the researchers reviewed the inclusion
and exclusion criteria together. The results of the
final selection are presented below.
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PRISMA flow diagram

Table 1: PRISMA flow diagram of study selection.

Number of records or citations
identified through searching (n=299)

Total number of eliminated
duplicated records or

Total number of records or screened
unigue citations (n=295)

L citations (n=4)

Articles excluded after

]
Articles to read by abstract (n=52)

* reviewing the title (n =243)

Articles excluded after

Articles to read full text (n= 30)

¥

evaluating the abstract
(n=22)

o] Articles excluded after

Articles included in the systematic
review (n=20)

Data extraction

A data extraction form including the following
items was designed:

- Bibliographic information: first author, year of
publication.

- Type of study: Systematic review, metaanalysis,
in vivo study, in vitro study, survey.

- Study characteristics: date of study, sample size,
longevity studies, effective pain management,
mechanism of action, perception, and problems
for the dentist.

- Main objective.

- Main results.

evaluating the full text
(n=10)

Results

Of 299 articles found, 20 met the inclusion and
exclusion criteria, including 4 systematic re-
views, 2 metaanalyses, 5 in vivo studies, 7 in vi-
tro studies, and 2 surveys.

Clinpro XT was evaluated for efficacy in reducing
dentin permeability (DP), dentinal tubule occlu-
sion, resistance to erosive and abrasive challen-
ges, and changes in dentin surface morphology
and roughness.

Table 1 describes the methodology used in the
in vitro studies to simulate DS: opening the den-
tinal tubules with phosphoric acid gel and/or
EDTA solution, respectively. They obtained maxi-
mum permeability*>1*1) and the necessary ero-
sion/abrasion models.
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Table 2: Types of abrasive and erosive challenges applied.

First author

Opening the dentinal tubules

Erosion/abrasion model

1| Terenzi,M

(4).

Etching with 37% phosphoric acid, wai-
ting 30 seconds, and rinsing with water
jet for 30 seconds.

Five groups according to the acidic solution
applied: CocaCola (pH 2.84), natural lemon
juice (pH 2.13), wine vinegar (pH 2.98), white
wine (pH 3.36), and Red Bull (pH 3.52).
Each sample was immersed in 20 ml of each
acidic solution, stirred slightly for 5 minutes,
and then washed with 20 ml deionized water.
This was done three times.

2 Machado
AC (5).

The samples were immersed in 17%
EDTA solution (pH 7.4) for five minutes.

Erosionabrasion cycle during five days. Two-
minute immersion in citric acid (0.3%, pH 2.6),
60 minutes in artificial saliva, under constant
stirring. This was done four times a day. Au-
tomatic machine brushing for 15 seconds 30
minutes after the first and last acid test with
a 2 N load. Conventional fluoride toothpaste
(Colgate Maximum Caries Protection) and
artificial saliva slurry. This was done for two
minutes.

3 | Garofalo SA
(13).

The samples were immersed in 17.5%

EDTA solution for five minutes and so-

nicated in distilled water for five more
minutes.

The samples were immersed in 0.3% citric
acid solution for two minutes, four times a day,
without shaking and at room temperature.
Sixtyminute immersion in artificial saliva be-
tween challenges. After each erosion episode,
the samples were rinsed with distilled water
and dried with absorbent paper. Brushing
twice a day, 15 seconds in the first and last
remineralization period, with an electric brush
with 2.5 N pressure alert, with Colgate Maxi-
mum Anticaries Protection toothpaste slurry
and artificial saliva (1:3 w/w).

4 Canali GD
(15).

0.5 M EDTA solution for 2 min in ultra-
sonic device (Metason 60T; Struers Inc.,
Ballerup, Denmark).

Acid challenge during seven days. The samples
were immersed in 0.5% citric acid solution
(pH 2.5), six times a day for two minutes, then
stirred. The samples were stored in artificial
saliva at 37 °C. Brushing for five seconds with
Colgate Total 12 toothpaste slurry and disti-
lled water (1:1) after the first, third and sixth
erosion cycle, with an electric toothbrush, 200
g load. Contact with paste for 2 minutes after
brushing, rinse with distilled water in an ultra-
sonic bath for 10 seconds.
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Dentin permeability and resistance to
erosive/abrasive challenges

Dentin permeability decreased significantly after
applying Clinpro XT as protection from the acid
challenges described in case 1 (Table 2). The ge-
neral population widely consumes these acidic
solutions. None of these acidic solutions increa-
sed DP significantly. Clinpro XT showed excellent
acid resistance during very intense contact that
does not occur in routine clinical conditions, but
rather with a diet with excessive acid consump-
tion and/or in patients with severe hyposaliva-
tion.™*

The reduction in DP after a single application
of Clinpro XT can be explained by the occlusion
or sealing effect of the product on the exposed
dentinal tubules, which was confirmed by SEM
analysis. We may infer that Clinpro XT has the
potential to reduce sensitivity by preventing dis-
placement of the tubular contents.®

All the DS treatments applied—Clinpro White
Varnish, Clinpro XT Varnish, Tooth Desensitizer,
Nano P, Nupro, Duraphat—managed to reduce
DP compared to the untreated control group.
However, after the erosive/abrasive cycle des-
cribed in item 2 (Table 2), there were no signifi-
cant differences in DP and the number of oblite-
rated dentinal tubules between the groups. This
implies that the treatments could not withstand
the five days of erosive and abrasive challenges.
Varnishes were expected to perform better given
their higher chemical adhesion to the dentin sur-
face and fluoride, calcium, and phosphate relea-
se. The authors suggest that the number of erosi-
ve episodes jointly with toothbrushing may have
promoted a more vigorous removal of Clinpro XT
varnish from the surface. In addition, the study
acknowledges its limitations due to the small
study area.®

Under the erosion/abrasion model proposed in
case 4 (Table 2), DP was similar to the minimum
DP in all phases of the study. The same result
was obtained with Fluor Protector, and the re-
sult was significantly lower than the DP obtained

with OxaGel and NanoP after days 4 and 7 of the
challenge. This erosion/abrasion challenge si-
mulates a high consumption of acidic beverages
combined with regular toothbrushing.(:9

Scanning electron microscopy
analysis

(SEM)

Morphological changes

Samples etched with 37% phosphoric acid gel
for 30 seconds and washed with water jet for 30
seconds were analyzed with SEM before and af-
ter treatment with Clinpro XT. A statistically sig-
nificant reduction in surface roughness was ob-
served after a single application. This shows that
the product is highly effective in occluding denti-
nal tubules. The surface of the samples from the
control group (etching only) had fully open den-
tinal tubules, while the dentinal samples treated
with Clinpro XT showed fully occluded dentinal
tubules. This result proves that Clinpro XT would
not facilitate dental plaque accumulation from a
clinical perspective. However, this experimental
design did not consider the possible protective
effect of saliva or resistance to brushing proce-
dures.®

Clinpro XT achieved complete obliteration of the
dentinal tubules, gradual resin matrix degrada-
tion, and glass particles detachment four days
after the erosion/abrasion challenge proposed
in case 4 (Table 2). The SEM micrographs of the
dentinal surface showed a continuous layer obli-
terating the dentinal tubules during the seven-
day erosion/abrasion model, despite the slight
deterioration of the surface layer caused by the
detachment of some particles. The obliteration
pattern could be attributed to resin compounds
in the base rather than to the availability of fluo-
ride ions for DP reduction.(>

Qualitative and quantitative analysis of
open dentinal tubules (ODT)

After applying Clinpro XT, almost no dentinal
tubules could be counted qualitatively or quan-
titatively. These results support the efficacy of
calcium phosphate compounds in occluding den-
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tinal tubules, which could be associated with
immediate inoffice pain relief. However, a limi-
tation of the study was using a toothpaste con-
taining sodium monofluorophosphate, since this
compound requires the enzymatic breakdown of
saliva to release fluoride. Toothpaste fluoride is
not expected to have a significant role in promo-
ting tubule occlusion.®

The samples of case 3 were analyzed after ope-
ning the tubules with EDTA, applying Clinpro XT,
and the erosion/abrasion cycle (Table 2) qua-
litatively and quantitatively. It was found that
the number of open dentinal tubules (ODT) was
lower after treatment with Clinpro XT. Further-
more, it showed fewer ODT after the cycle than
the untreated control group. No surface loss was
detected, and there was resistance to the erosi-
ve/abrasive challenges, which were intended to
simulate the clinical situation of patients with
DS. We believe that Clinpro XT released calcium,
phosphate, and fluoride into the acidic solution
during the erosive challenge, increasing its sa-
turation of dental minerals, thus reducing demi-
neralization. It could release these ions in saliva,
increasing remineralization. This may have had
a protective effect against erosive dentin wear.(*

Inhibition of demineralization

Clinpro XT was evaluated to determine its abili-
ty to inhibit demineralization and elemental, in-
organic enamel content after treatment. To this
end, clinical situations were replicated using a
pH regime that simulates demineralization and
remineralization episodes in the oral cavity.1? In
this context, the product did not inhibit the ini-
tial demineralization promoted by the pH cycle,
which is consistent with current knowledge on
the physicochemical effect of fluoride on caries
control: it reduces demineralization but does
not prevent it. The demineralization process was
less generalized than that of the untreated group,
which proves its protective effect.(!81)

Studies claim that adding calcium and phos-

phorus ions to an ionomerglass material increa-

ses its availability to bind released fluoride ions.
The results point to a synergistic effect of fluori-
de and the ions released, promoting greater ena-
mel protection. In addition, a lower percentage
of calcium and phosphorus was found in the un-
treated group after the pH cycling regimen. Hy-
droxyapatite dissolution and mineral loss were
confirmed in the absence of remineralizing ma-
terials. This influences the mechanical proper-
ties of the tooth that depend on the mineraliza-
tion of hydroxyapatite, where lower Ca/P values
indicated less mineralization.(*

Efficacy and longevity of pain reduction

Pain is subjective, and assessing the therapeutic
effect of a DS treatment can be difficult.*> The
VAS scale has proven accurate in recording pa-
tient responses.®)

The efficacy of three desensitizing agents—Des-
ensibilize KF, Cinpro XT, and Photon Laser I1I—
was evaluated after 4 application sessions with a
24week followup. The three groups had a statis-
tically significant reduction in DS levels from ba-
seline to subsequent followups. After the fourth
treatment session, no significant differences in
pain were found between treatments, regardless
of the evaluation point. In addition, no adverse
effects or clinical complications, such as pulp di-
sease or allergic reactions, were reported during
the study period. The efficacy of desensitizing
agents was maintained at 2, 4, 8, and 24 weeks
of followup.®

A randomized clinical trial evaluated the long-
term clinical outcome of Clinpro XT compared
to a conventional CVI (Vidrion R). It was a split-
mouth study with the sagittal midline as a refe-
rence. The results showed that both treatments
decreased pain symptoms immediately after one
application. The effects lasted six months, pro-
ving that Clinpro XT was equivalent to conven-
tional CVI up to six months after treatment.t>

We must emphasize the clinical advantages of
Clinpro XT compared to conventional [VC. Resin-
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modified ionomer glass is easy to use; it does not
require a rubber dam and is moisture tolerant.
This facilitates its clinical use in regions that re-
quire strict control, such as in roots, has better
esthetic properties, and therefore patients pre-
fer it. Both materials showed similar results in
DS reduction. Thus, the practitioner should eva-
luate which material would be the most suitable
for each clinical case, considering factors such as
retention rate, staining, gingival response, and
plaque accumulation.®*®

The study that comparatively evaluates the effi-
cacy of Clinpro XT varnish versus Icon resin in-
filtration in restoring the esthetics of enamel
affected by white spot lesions after orthodontic
treatment shows that Clinpro XT immediately
increased the brightness of the white spots sig-
nificantly after its application. This improved
the optical properties immediately. Both Icon
resin infiltration and Clinpro XT varnish provi-
ded immediate esthetic results in mild lesions. In
moderate lesions, however, although there were
progressive improvements in both groups, clini-
cal longterm visible improvements were more
frequent with Clinpro XT.2%

A study evaluated the efficacy of MI protective
varnish and Clinpro XT varnish in DS reduction
with a oneweek followup. The MI Varnish had
a statistically significant difference over the
Clinpro XT Varnish group in reducing dentin
hypersensitivity when comparing the values of
cold test scores. Although both show a decrease
in dentin hypersensitivity, statistically, MI Varni-
sh is a better treatment option when compared
to Clinpro XT Varnish. However, the authors ack-
nowledge that this is a oneweek followup study:.
Studies with a longer observation time frame
and sound design are required to help determine
how often the varnish should be reapplied.®
One point to consider is that the results may de-
pend on the clinician applying the treatment, as
their clinical experience and the correct manage-
ment of the patient’s needs impact the outcome.
In addition, the literature reports a significant
psychological component in dentin hypersensi-

tivity. DS management remains inconclusive in
the literature. Evaluations with longer followup
times are required to analyze stability and longe-
vity, and further clinical investigations are nee-
ded on the number of application sessions and
clinician experience levels.®

Conclusions

Based on the literature analyzed in this systema-
tic review, it can be concluded that Clinpro XT
occluded dentinal tubules, effectively reduced
permeability by resisting abrasive or acidic sti-
muli, and inhibited tubule reopening after erosi-
ve/abrasive challenges. Additionally, there was a
statistically significant reduction in surface rou-
ghness after a single application. Furthermore,
the product increased the bioavailability of cal-
cium and phosphate in saliva, demonstrated its
ability to release fluoride in saliva over six mon-
ths, promoted enamel remineralization, partially
inhibited enamel demineralization by acid cha-
llenge, which meant greater immediate and lon-
gterm enamel protection from DS.

Clinically, Clinpro XT managed pain satisfactorily
in treating dentin hypersensitivity for up to six
months postapplication. It also improved the op-
tical properties of mild and moderate white le-
sions immediately and in the long term.

Further clinical studies are needed to extrapo-
late the invitro results to the product’s clinical
performance.

References

1. Goh V, Corbet EF, Leung WK. Impact of dentine
hypersensitivity on oral health-related quality of
life in individuals receiving supportive periodon-
tal care. ] Clin Periodontol. 2016;43(7):595-602.

2. MoraschiniV, da Costa LS, dos Santos GO. Effec-
tiveness for dentin hypersensitivity treatment
of non-carious cervical lesions: a meta-analysis.
Clin Oral Investig. 2018;22(2):617-31.

Odontoestomatologia. 2022, 24



3. Sharma H, Gupta C, Thakur S, Srivastava S. Comparative evaluation of calcium phosphate-based
varnish and resin-modified glass ionomer-based varnish in reducing dentinal hypersensitivity: A ran-
domized controlled clinical trial. Eur ] Dent. 2017;11(4):491-5.

4. Terenzi M, Botan TG, Lopes de Oliveira GJP, Zandim-Barcelos DL, Sampaio JEC. Effectiveness of
Clinpro XT in reducing dentin permeability and its resistance to acid challenges. Oral Health Prev
Dent. 2018;16(4):339-44.

5. Machado AC, Rabelo FEM, Maximiano V, Lopes RM, Aranha ACC, Scaramucci T. Effect of in-office
desensitizers containing calcium and phosphate on dentin permeability and tubule occlusion. ] Dent.
2019;86:53-9.

6. Zeola LF, Teixeira DNR, Galvdo A da M, Souza PG, Soares PV. Brazilian dentists’ perception of dentin
hypersensitivity management. Braz Oral Res. 2020;33:e115.

7.Clark D, Levin L. Non-surgical management of tooth hypersensitivity. Int Dent]. 2016;66(5):249-56.

8. Moura GF, Zeola LF, Silva MB, Sousa SC, Guedes FR, Soares PV. Four-session protocol effectiveness in
reducing cervical dentin hypersensitivity: A 24-week randomized clinical trial. Photobiomodul Pho-
tomed Laser Surg. 2019;37(2):117-23.

9. AlKahtani R. Dentin desensitizing agents: too many options. Gen Dent. 2017;65(5):17-20.

10. Douglas-de-Oliveira DW, Vitor GP, Silveira JO, Martins CC, Costa FO, Cota LOM. Effect of dentin
hypersensitivity treatment on oral health related quality of life — A systematic review and me-
ta-analysis. ] Dent. 2018;71:1-8.

11. Matranga D, Matera F, Pizzo G. Evaluating the statistical methodology of randomized trials on den-
tin hypersensitivity management. J Oral Sci. 2017;59(4):461-8.

12. Clark D, Levin L. Tooth hypersensitivity treatment trends among dental professionals. Quintessen-
ce Int. 2018;49(2):147-51.

13. Brannstrom M. The hydrodynamic theory of dentinal pain: sensation in preparations, caries, and
the dentinal crack syndrome. ] Endod. 1986;12(10):453-7.

14. Garofalo SA, Sakae LO, Machado AC, Cunha SR, Zezell DM, Scaramucci T, et al. In vitro effect of inno-
vative desensitizing agents on dentin tubule occlusion and erosive wear. Oper Dent. 2019;44(2):168-
77.

15. Canali GD, Rached RN, Mazur RF, Souza EM. Effect of erosion/abrasion challenge on the dentin
tubule occlusion using different desensitizing agents. Braz Dent J. 2017;28(2):216-24.

16. Liu X-X, Tenenbaum HC, Wilder RS, Quock R, Hewlett ER, Ren Y-F. Pathogenesis, diagnosis and ma-
nagement of dentin hypersensitivity: an evidence-based overview for dental practitioners. BMC Oral
Health. 2020;20(1):220.

17.Madruga M de M, da Silva AF, da Rosa WL de O, Piva E, Lund RG. Evaluation of dentin hypersensiti-
vity treatment with glass-ionomer cements: A randomized clinical trial. Braz Oral Res. 2017;31(0):e3.

18. Alsayed EZ, Hariri I, Nakashima S, Shimada Y, Bakhsh TA, Tagami ], et al. Effects of coating mate-
rials on nanoindentation hardness of enamel and adjacent areas. Dent Mater. 2016;32(6):807-16.

Odontoestomatologia. 2022, 24 10



19. Scotti CK, Velo MM de AC, Brondino NCM, Guimaraes BM, Furuse AY, Mondelli RFL, et al. Effect of a
resin-modified glass-ionomer with calcium on enamel demineralization inhibition: an in vitro study.
Braz Oral Res. 2019;33(0):e015.

20. Kannan A, Padmanabhan S. Comparative evaluation of Icon® resin infiltration and ClinproTM XT
varnish on colour and fluorescence changes of white spot lesions: a randomized controlled trial. Prog
Orthod. 2019;20(1):23.

21.van der Weijden FN, van Loveren C, Slot DE, van der Weijden GA. Preventive dentistry 4. Preven-
tion and treatment of dentine hypersensitivity. Ned Tijdschr Tandheelkd. 2017;124(3):133-9.

Conflict of interest declaration:
The authors have no conflict of interest regarding the publication of this paper.

Authorship contribution

1. Conception and design of study

2. Acquisition of data

3. Data analysis

4. Discussion of results

5. Drafting of the manuscript

6. Approval of the final version of the manuscript

SM has contributed in 1, 2, 3, 4, 5, 6.
UP has contributedin 1, 2, 3,4, 5, 6
AC has contributed in 1, 4, 5, 6.

)

F4F ) -
6

Acceptance note:
This article was approved by the journal’s editor, MSc Dr. Vanesa Pereira-Prado.

11

Odontoestomatologia. 2022, 24



