
original research article

ORAL& Implantology  -  Anno IX - N. 4/2016 185

Introduction
Cervical dentine sensitivity can be defined as a
short painful response to an external stimulus
(thermal, chemical, tactile) applied to the buccal
surface around the cervical region of the tooth (1-
3). Discomfort from dentine sensitivity is a com-
mon finding in adult populations, with the avail-
able prevalence data ranging from 8 to 57% (1, 2).
Although several hypotheses have been ex-
pressed to explain how external stimuli may in-
fluence the nerve fibers, the most widely accept-
ed is the hydrodynamic theory (3). The move-
ment of the dentinal fluid within the dentine
tubules transduces surface stimuli by deforma-
tion of pulpal mechanoreceptors, causing pain
and hypersensitivity (4).

Also plaque accumulation seems to have an im-
portant role, invading dentinal tubules causing
decalcification of peritubular dentine and the
consequent enlargement of tubules, leading to
dentine hypersensitivity (5-7).
The painful response does not necessarily reflect
a clinical situation of enamel and/or dentine
and/or gingival loss. The fact is that the symp-
tom does not correspond to a clinical sign: the
patient feels but the clinician does not see. 
Tooth sensitivity can be achieved also in differ-
ent situations (8-11). Many different treatments
have been proposed, both in office and at home,
including lasers, fluoride ionophoresis, fluoride
application, tubule sealants, toothpastes and
mouthwashes. An effective therapy can be of-
fered by varnishes: creating a mechanical barri-
er, they seal dentinal tubules and can release dif-
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SUMMARY
Purpose. The aim of this study is to evaluate and compare the effectiveness of two different desensitizing varnishes. 
Materials and methods. Ninety healthy adults suffering from tooth sensitivity were divided into three groups. Two differ-
ent varnishes were used for the study: Fluor Protector S, containing 7700 ppm fluoride (group I), and Cervitec F, containing
1400 ppm fluoride and 0.3% chlorhexidine (group II). A placebo containing water and ethanol was applied for the third
group. Tooth sensitivity was collected according the Schiff’ scale at baseline and after 30 and 90 days. 
Results. Group I and group II improved with statistically significant results. Group III did not show any improvements. 
Conclusions. Desensitizing varnishes are a valid treatment for tooth hypersensitivity.
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ferent desensitizing agents without adverse ef-
fects. Varnishes used nowadays can contain flu-
oride, a substance known for its properties to
prevent tooth decay. A new formulation that
combines fluoride with chlorhexidine, an an-
timicrobial agent, seems to be promising in the
symptoms control and remission. 
The aim of this study was to evaluate and com-
pare the effectiveness of 2 different desensitiz-
ing varnishes in controlling tooth sensitivity on
vestibular gingival recessions.

Materials and methods
Ninety healthy adults suffering from tooth sensi-
tivity were recruited for the study. This study
was approved by the local ethical committee and
conducted according to the Declaration of
Helsinki.
Inclusion criteria: age >18 years and in general
good health with minimum of two hypersensi-
tive teeth. Subjects were required to be available
for the duration of the study, and to sign an in-
formed written consent form. 
Exclusion criteria: history of periodontal dis-
eases and/or dental decays during the six months
before, patients wearing orthodontics and/or
prosthodontics, endodontically treated teeth, re-
stored teeth, gingival recessions >3 mm, patients
taking NSAIDs, antibiotics, psychoactive drugs
and others drugs with possible desensitizing ef-
fects. 
Patients were divided into three groups of 30 pa-
tients each using a dedicated randomization soft-
ware (https://www.randomizer.org).

Clinical protocol

A blinded operator asked for teeth sensitivity to
each patient. A professional oral hygiene treat-
ment including airpolishing (Mectron Turbo-
dent) with glycine powder <63 μm (Mectron Gl-
icyne powder) and supragingival ultrasonic scal-

ing with universal tip (Mectron S1) using the
“soft mode” setting of the scaler (Mectron Mul-
tipiezo pro) was performed to all enrolled pa-
tients. Schiff test was used to evaluate teeth sen-
sitivity (12). It consists in the application of a
stimulus using air/water syringe from 1 cm with
45-60 psi for 1 second. 
The answers were collected according to the
Schiff’s scale:
0= no pain;
1= mild pain;
2= pain reaction of the patient evident to the op-
erator;
3= trying of pushing away the syringe.
The blinded operator selected the tooth with the
highest value. This tooth was treated using the
subsequent protocol.
Two different varnishes were used for the study
(both from Ivoclar Vivadent Schaan, Liechten-
stein): Fluor Protector S, containing 7700 ppm
fluoride (group I), and Cervitec F, containing
1400 ppm fluoride and chlorhexidine (group II). 
A placebo containing water and ethanol was ap-
plied for the third group.
Varnish or placebo was applied to the buccal sur-
face of each selected tooth by a blinded operator.
The teeth were dried off with a cotton pellet and
air, then the varnish was applied with a dental
brush for 30 seconds, to allow penetration of
varnish into the dentinal tubules. Patients were
advised not to eat for three hours and not to
brush their teeth on the day of application. 
Patients were asked to brush at home twice per
day for two minutes with a medium bristles tooth-
brush (Gum Technique Pro Compact Medium)
without any toothpaste to avoid bias via a second
source of fluoride for the whole study period.
After one and three months, selected teeth were
re-evaluated for sensitivity and the Schiff score
recorded. An application of varnish was per-
formed after each control session.
Sometime local anesthesia can be used for pro-
fessional dental hygiene but it may have relevant
side effect (13-16) and severe complications
(17).
Side and adverse effects were recorded for the
duration of the study.
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Statistical analysis 

A different operator evaluated the results and
carried out statistical analysis. T-test for paired
data was applied (p<0.05). 

Results
All the 90 subjects completed the study. The
mean age was 41±10.5 years with a female/male
ratio of 0.8/1. In group I the mean age was
46.5±12.2 years with a female/male ratio of
0.9/1. In group II the mean age was 51.4 ± 9.07
years with a female/male ratio of 0.9/1. In group
III the mean age was 47.8±10.5 with a fe-
male/male ratio of 0.6/1. No statistical differ-
ences in age and sex were recorded between the
three groups.
Group I showed a Schiff test score mean at base-
line of 2.3. After 30 days it was 1.4 and after 90
days it decreased to 0.5. Both the values showed
a statistically significant reduction compared
with baseline (p<0.0001). Evaluation of group II
revealed a statistically significant reduction in
hypersensitivity after 30 days compared with
baseline (p<0.0001) and after 90 days compared

with baseline (p<0.0001). The mean Schiff val-
ues were 2.5 at baseline, 1.7 after 30 days and
0.5 after 90 days.
Group III did not show any significant decre-
ment of Schiff score values during the study pe-
riod (p=0.0831 at T30, p=0.2927 at T90). Schiff
score at baseline was 2.4, after 30 days was 2.2
and after 90 days was 2.3. No statistically sig-
nificant differences were found (Figure 1).
Comparing Schiff’s scores of group 1 and group
2 at baseline and at T90, no statistically signifi-
cant differences were found.
No adverse or side effects were noticed or
recorded. In Table 1 are reported the statistical
data of the present study.

Discussion
There are various methods used for the treatment
of dentin hypersensitivity obliterating the denti-
nal canaliculi. Dentinal tubule sealing can be se-
cured with the use of restorations, dental adhe-
sives or the formation of a smeared dentin sur-
face. 
Considering plaque accumulation in the etiology
of dentin hypersensitivity due to progressive
tubules’ enlargement, the addition of chlorhexi-

Figure 1
The variation of Schiff’s values
of the groups at the three differ-
ent time-points of observation.
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dine to fluoride seems to be effective in reducing
symptoms, playing an anti-plaque and an anti-
bacterial role. A study conducted comparing
Cervitec Plus with a glutaraldehyde varnish (5)
revealed that Cervitec Plus was more effective
after 4 and 12 weeks. Cervitec Plus was shown
to be effective also at 120 days follow-up (18).
Our study confirms that chlorhexidine in combi-
nation with fluoride is effective, but not the on-
ly alternative to reduce hypersensitivity.
In our study two different varnishes containing
various percentage of fluoride were used. Sol-
vents of the varnish evaporate when applied,
leaving a thin layer of material covering the ex-
posed tooth surfaces. Our results seem to con-
firm that the mechanism of action is the deposi-
tion of calcium fluoride on the tooth surface,
with the formation of fluoroapatite. This miner-
al is able to seal completely dental tubules and to
promote a secondary dentin surface (19).
This study has several strengths including the ho-
mogeneity of the data, which were achieved by in-
cluding patients with similar sensitivity and the
careful collection of data over the experiment.
However, this study has some limitations, such as
the small sample and the short follow-up period.
Desensitizing varnishes are a valid treatment for
tooth hypersensitivity but further controlled and
randomized clinical trials are necessary to better
evaluate the potentiality and the limits of this
procedure.

References
1. Duran I, Sengun A. The long-term effectiveness of

five current desensitizing products on cervical dentine
sensitivity. J Oral Rehabil. 2004;31(4):351-6.

2. Dababneh RH, Khouri AT, Addy M. Dentine hyper-
sensitivity - an enigma? A review of terminology,
mechanisms, aetiology and management. Br Dent J.
1999;187(11):606-11.

3. Pashley DH. Mechanisms of dentin sensitivity. Dent
Clin North Am. 1990;34(3):449-73.

4. Braennstroem M, Astroem A. A Study on the Mecha-
nism of Pain Elicited from the Dentin. J Dent Res.
1964;43(619-25.

5. Sethna GD, Prabhuji ML, Karthikeyan BV. Compari-
son of two different forms of varnishes in the treatment
of dentine hypersensitivity: a subject-blind randomised
clinical study. Oral Health Prev Dent. 2011;9(2):143-
50.

6. Kakaboura A, Rahiotis C, Thomaidis S. Doukoudakis
S. Clinical effectiveness of two agents on the treatment
of tooth cervical hypersensitivity. Am J Dent. 2005;
18(4):291-5.

7. Kawasaki A, Ishikawa K, Suge T, Shimizu H, Suzuki
K, Matsuo T, Ebisu S. Effects of plaque control on the
patency and occlusion of dentine tubules in situ. J Oral
Rehabil. 2001;28(5):439-49.

8. Inchingolo F, Marrelli M, Annibali S, Cristalli MP, Di-
palma G, Inchingolo AD, Palladino A, Inchingolo AM,
Gargari M, Tatullo M. Influence of endodontic treat-
ment on systemic oxidative stress. Int J Med Sci.
2014;11(1):1-6.

9. Gargari M, Lore B, Ceruso FM. Esthetic and function
rehabilitation of severely worn dentition with pros-
thetic-restorative approach and VDO increase. Case re-
port. Oral Implantol (Rome). 2014;7(2):40-5.

Table 1 - Schiff test scores in three groups at baseline, after 30 and 90 days.

Demographical data Schiff score (mean) p values
n. of F/M Mean Baseline After After Baseline Baseline
patients ratio age 30 days 90 days vs 30 days vs 90 days

Group 1
(Fluor Protector S) 30 0.9/1 46.5 ±12.2 2.3 1.4 0.5 <0.0001 <0.0001
Group 2
(cervitec F) 30 0.9/1 51.4 ±9.07 2.5 1.7 0.53 <0.0001 <0.0001
Group 3
(placebo) 30 0.6/1 47.8 ±10.5 2.4 2.2 2.3 <0.0831 <0.2927
Total/mean 90 0.8/1 41 ±10.5 2.4 1.8 1.1



original research article

ORAL& Implantology  -  Anno IX - N. 4/2016 189

10. Clementini M, Ottria L, Pandolfi C, Agrestini C, Bar-
lattani A. Four impacted fourth molars in a young pa-
tient: a case report. Oral Implantol (Rome). 2012;5
(4):100-3.

11. Lione R, Pavoni C, Lagana G, Fanucci E, Ottria L,
Cozza P. Rapid maxillary expansion: effects on palatal
area investigated by computed tomography in growing
subjects. Eur J Paediatr Dent. 2012;13(3):215-8.

12. Schiff T, Dotson M, Cohen S, De Vizio W, McCool J,
Volpe A. Efficacy of a dentifrice containing potassium
nitrate, soluble pyrophosphate, PVM/MA copolymer,
and sodium fluoride on dentinal hypersensitivity: a
twelve-week clinical study. J Clin Dent. 1994;5Spec
No(87-92).

13. Feltracco P, Barbieri S, Galligioni H, Pasin L, Gaudio
RM, Tommasi A, Zucchetto A, Trevisiol P, Ori C,
Avato FM. A fatal case of anaphylactic shock during
paragliding. J Forensic Sci. 2012;57(6):1656-8.

14. Feltracco P, Gaudio RM, Avato FM, Ori C. Authors’
Response  (Letter). Journal of Forensic Sciences.
2012;57(5).

15. Feltracco P, Gaudio RM, Barbieri S, Tiano L, Iacobone
M, Viel G, Tonetti T, Galligioni H, Bortolato A, Ori C,
Avato FM. The perils of dental vacation: possible
anaesthetic and medicolegal consequences. Med Sci
Law. 2013;53(1):19-23.

16. Gaudio RM, Barbieri S, Feltracco P, Tiano L, Galligioni
H, Uberti M, Ori C, Avato FM. Traumatic dental in-
juries during anaesthesia. Part II: medico-legal evalu-

ation and liability. Dent Traumatol. 2011;27(1):40-5.
17. Gaudio RM, Barbieri S, Feltracco P, Spaziani F, Alberti

M, Delantone M, Trevisiol P, Righini F, Talarico A,
Sanchioni R, Spagna A, Pietrantonio V, Zilio G, Dalla
Valle R, Vettore G, Montisci M, Bortoluzzi A, Sacco A,
Ramacciato G, Pasetti A, Mognato E, Ferronato C,
Costola A, Ori C, Avato FM. Impact of alcohol con-
sumption on winter sports-related injuries. Med Sci
Law. 2010;50(3):122-5.

18. Drebenstedt S, Zapf A, Rodig T, Mausberg RF, Ziebolz
D. Efficacy of two different CHX-containing desensi-
tizers: a controlled double-blind study. Oper Dent.
2012;37(2):161-71.

19. Orchardson R, Gillam DG. Managing dentin hyper-
sensitivity. J Am Dent Assoc. 2006;137(7):990-8; quiz
1028-9.

Correspondence to: 
Dorina Lauritano
Department of Medicine and Surgery, Center of Neuro-
sciences of Milan
University of Milan-Bicocca
Via Cadore 48
20052 Monza, Italy
Phone: +39.0392332301
Fax: +39. 03923329892
E-mail: dorina.lauritano@unimib.it




