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Abstract
Background and aims. The aim of this study was to evaluate the clinical desensitizing effects of potassium nitrate and
strontium acetate in reduction of hypersensitivity.

Materials and methods. Thirty eight patients who presented dental hypersensitivity were selected and randomly allocated into two groups. Group I: patients who were treated by potassium nitrate 5% foam, and group II: patients that were
treated by strontium acetate toothpaste. Subjects in each group were requested to use their foam or dentifrice twice daily for
2 months. Dentinal hypersensitivity examinations were conducted at baseline using the visual analogue scale (VAS) and
dry ice spray, first immediately after treatment and then after 4 and 8 weeks of using the products. The findings were analyzed using paired t-test and ANOVA test.

Results. VAS score did not show any significant difference between the two groups before treatment. Analysis of study
findings showed no significant difference between the two groups in each period of treatment (P-value> 0.05), but both
groups showed significant differences before intervention compared to different intervals of treatment (time 0, 4W, 8W)(Pvalue< 0. 001).

Conclusion. Both potassium nitrate and strontium acetate are effective in decreasing tooth hypersensitivity and their desensitizing effect will increase by time passing, but none has preference over the other.
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Introduction

D

entin hypersensitivity (DH) is one of the most
common complications that affect patients after periodontal therapy.1 It is defined as a short and
sharp pain arising from exposed dentin, in response
to chemical, thermal, tactile or osmotic stimuli that
can not be explained as arising from other forms of
old dental defect or pathology.2,3 DH is prevalent
amongsta large portion of individuals 30 to 40 years
of age.4 Females appear to suffer more than males
presumably due to their overall health care and better oral hygiene awareness.5 The most consistent
reported prevalence for DH is 15%.6 Through the
centuries, complaints of tooth hypersensitivity have
resulted in the use of hundreds of substances for the
reduction or elimination of this painful human condition.7 Nowadays, various treatment options have
been used for management of DH such as toothpastes and gels8-11, adhesive resins12-14 and lasers.1,15,16 Toothpastes are the most widely used
methods for delivering desensitizing agents.17 The
availability of an OTC (over-the-counter) desensitizing toothpaste to provide faster relief than currently available toothpaste would, however, appear
to be a significant advance in the treatment of DH.
18
There are two treatment modalities in the treatment of DH: alteration of fluid flow in the dentinal
tubules, and modification or blocking of the pulpal
nerve response. 19 Toothpaste constituents have
been proposed to occlude dentinal tubules. 20 For
generalized sensitivity involving several teeth, the
use of OTC toothpastes such as potassium nitrate
and strontium-containing products has shown to be
clinically effective in well-controlled clinical studies and they are readily available to the consumer.
21,22

Although additional ingredients in dentifricies, in
particular the abrasive elements, have also been
suggested to be of importance.23 A meta-analysis
undertaken by Poulsen et al. on a limited number of
accepted studies meeting their criteria indicated that
the efficacy of potassium nitrate to reduce DH is not
strongly supported by the literatures.24 Further studies however have been reported in the literature
since 2000 that would appear to support the clinical
efficacy of potassium- containing salts.25,26 Strontium salt has also dominated the market of desensitizing pastes for the last 30 years.27
Following the advisory comment of the Cochrane
association about the demand of more comparative
articles 24, the purpose of the present study is to
compare two commercially available desensitizing

agents: foam containing potassium nitrate 5%, and
dentifrice containing strontium acetate over a period
of 8 weeks.
Materials and Methods
This was a prospective randomized controlled clinical study. Thirty eight patients ranging in age from
13 to 53 years old with a diagnosis of DH were selected randomly and divided into two groups according to the treatment. Inclusion criteria included:
feeling pain because of the use of irritant subjects or
breathing in cold weather, periodontal pocket depth
< 4mm, not using other routine desensitizing agents
such as dentifricies or tubular sealers, and having a
good oral hygiene habit. Abutments, cracked teeth,
teeth with congenital defects, extensive restorations,
caries, prosthetic crown and a history of root canal
therapy were excluded.
All subjects provided oral and written consent. In
both groups after oral hygiene instruction, patients
were asked to brush their teeth without any toothpaste. The assessment method used to quantify sensitivity, was using the dry ice spray (FriscosprayGermany) recorded by the visual analogue scale
(VAS). The VAS index consists of a vertical line,
10 cm long, with a numeric scale from 0 to 10. Patients were asked to rate their pain so that 0 describes "no pain" and 10 shows "severe pain" (like
the pain of contraction or amputation).
In the first group after registration of the pain, foam
containing potassium nitrate 5% (Sensodyne Iso
Active Foam Gel-Sensodyne-Germany) was put and
rubbed locally on the cervial portion of the hypersensitive teeth for about 60 seconds and was then
rinsed. Then the teeth were again examined immediately by VAS index and the subjects used the
foam twice a day for two months, each time for one
minute (according to the manufacturer's instruction). Since Holland et al. (28) have recommended
at least a follow up period of 8 weeks for the trials
on hypersensitivity, so the pain was assessed again
4 and 8 weeks after the first visit (in the middle and
at the end of the therapeutic period).
In the second (strontium acetate (Sensodyne Rapid
Action –United Kingdom treated)) group, after recording the VAS score, patients used strontium acetate toothpaste using a brush and then the pain was
examined and sensitivity scores were recorded
again.
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Participants were instructed to brush their teeth
twice daily with their assigned dentifrice.Other intervals were the same as that of the first group (4
and 8 weeks). Subject assessments were performed
by the same examiner throughout the study. The
data obtained were analyzed using SPSS software,
repeated measurement ANOVA test and Paired ttest. The significance level was set at 0.05.

The amount of VAS scores at the study period after
treatment demonstrated significant reduction in the
potassium nitrate treated groups compared to before
the treatment (P-value < 0.05), which shows both
immediate and delayed effects of potassium nitrate
on the management of hypersensitivity and is inconsistent with other related literatures.29-31

Results
Repeated measurement ANOVA showed statistically significant differences in all intervals (immediately after the first application, fourth and eighth
weeks) compared to before treatment (P-value < 0.
001). There was no significant difference between
two groups at different time intervals (P-value >
0.05).
The mean and standard deviation (SD) of VAS values in both groups through the study period are
summarized in Table 1. Chart 1 shows average
changes of VAS index in each group.
Table 1: Mean ± SD of VAS score in different treated
groups at different time intervals
Time interval Group

Prior to
treatment

Immediately
after treatment

Fourth
week

Eighth
week

Potassium
nitrate

4.63 ± 2.31

3.75 ± 1.77

2.10 ±
2.10

1.73 ±
1.31

Strontium
acetate

5.28 ± 1.75

3.78 ± 1.78

2.68 ±
1.60

1.37 ±
2.31

0.88

0.93

P-value

0.41

0.82

Discussion
The purpose of the present study was to compare
both short-term and long-term effects of two desensitizing at-home approaches for management of
Dentin hypersensitivity (DH); foam containing potassium nitrate 5% and strontium acetate dentifrice.
It must be mentioned that the cause of using the
foam form of potassium nitrate is its novelty in the
market which is claimed for this form of product to
not interfere with active ingredients. DH was evaluated before treatment (baseline), immediately after
treatment, one and two months later using VAS index. There was no statistically significant difference
between the two groups (P-value > 0.05) prior to
treatment that would indicate similar severity of
hypersensitivity and random distribution of them.

Chart 1: The average changes of VAS index in each
group

However various studies reported merely a delayed
effect of potassium nitrate.19,32 Findings about mean
of VAS score in strontium acetate treated group after treatment in comparison with before treatment
were like that of the first group (significant reduction of DH (P-value< 0.05). Both immediate and
delayed efficacy of strontium in the management of
sensitive teeth has been demonstrated in some previous investigations.33,34 Although similar studies
proposed a control group treated by placebo, but
due to the proved efficacy of listed compounds, we
ignored having a control group. One of the requirements for treatment of DH according to Grossman
is rapidity in action.35 This criterion does not exist
in most available dentifricies, in which the therapeutic efficacy usually appears after repeated application and over time. So the immediate effect of
both potassium nitrate and strontium acetate is a
preferable benefit which distincts them from other
popular toothpastes. In an overall comparison, in
different evaluation times, no significant differences
were observed between the two groups in alleviating sensitivity, and their effects have been increased
during time. Finally, it must be mentioned that
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evaluating the treatment of DH is a complicated
process because of different natural mechanisms
which remit tooth sensitivity over time, including
sclerosing of dentin or formation of secondary, and
tertiary or reparative dentin,36 which can affect interpretation of delayed efficacies of our materials.
Also in clinical positions, subjects may report lower
pain due to experimental subordinations or as a
cause of being polite.37

Conclusion
Based on our results, both potassium nitrate 5%
foam and strontium acetate toothpaste poses immediate and delayed therapeutic effects in remitting the
pain of sensitive teeth, and these two compounds do
not have any advantages over each other regarding
treatment of dentin hypersensitivity.

References
1.

Birang R, Poursamimi J, Gutknecht N, et al. Comparative
evaluation of the effects of Nd:YAG and Er:YAG laser in
dentin hypersensitivity treatment. Lasers Med Sci 2007;
22(1): 21-4.
2. Addy M, Urquhart E. Dentine hypersensitivity: its prevalence, aetiology and linical management. Dent Update
1992; 19(10): 407-8, 410-2.
3. Walters PA. Dentinal hypersensitivity: a review. J
Contemp Dent Pract 2005; 6(2): 107-17.
4. Canadian Advisory Board on Dentin Hypersensitivity.
Consensus-based recommendations for the diagnosis and
management of dentin hypersensitivity. J Can Dent Assoc
2003; 69(4): 221-8.
5. Addy M. Dentine hypersensitivity: new perspectives on an
old problem. Int Dent J 2002; 52 (Suppl 1): 367–375.
6. Fischer C, Fischer RG, Wennberg A. Prevalence and distribution of cervical dentine hypersensitivity in a population in Rio de Janeiro, Brazil. J Dent 1992; 20: 272–276.
7. McFall WT Jr. A review of the active agents available for
treatment of dentinal hypersensitivity. Endod Dent
Traumatol 1986; 2: 141-9.
8. Sowinski JA, Battista GW, Petrone ME, et al. A new desensitizing dentifrice—an 8-week clinical investigation.
Compend Contin Educ Dent Suppl 2000; (27): 11-16.
9. Pamir T, Ozyazici M, Baloğlu E, et al. The efficacy of
three desensitizing agents in treatment of dentine hypersensitivity. J Clin Pharm Ther 2005; 30(1): 73-6.
10. Mason S, Hughes N, Sufi F, et al. A comparative clinical
study investigating the efficacy of a dentifrice containing
8% strontium acetate and 1040 ppm fluoride in a silica
base and a control dentifrice containing 1450 ppm fluoride
in a silica base to provide immediate relief of dentin hypersensitivity. J Clin Dent 2010; 21(2): 42- 8.
11. Tirapelli C, Panzeri H, Lara EH, et al. The effect of a novel
crystallised bioactive glass-ceramic powder on dentine hypersensitivity: a long-term clinical study. J Oral Rehabil

2011; 38(4): 253-62.
12. Morris MF, Davis RD, Richardson BW. Clinical efficacy of
two dentin desensitizing agents. Am J Dent 1999; 12(2): 72–
6.
13. Gaffar A. Treating hypersensitivity with fluoride varnish.
Compend Contin Educ Dent 1999; 20 (suppl 1): 27–33.
14. Stewardson DA, Crisp RJ, McHugh S, et al. The effectiveness of Systemp desensitizer in the treatment of dentine
hypersensitivity. Prim Dent Care 2004; 11(3): 71–6.
15. Lier BB, Rösing CK, Aass AM, et al. Treatment of dentin
hypersensitivity by Nd:YAG laser. J Clin Periodontol
2002; 29(6): 501-6.
16. Dilsiz A, Aydin T, Canakci V, et al. Clinical evaluation of
Er:YAG, Nd:YAG, and diode laser therapy for desensitization of teeth with gingival recession. Photomed Laser
Surg 2010; 28 (Suppl 2): 11-7.
17. Prasad KV, Sohoni R, Tikare S, et al. Efficacy of two
commercially available dentifrices in reducing dentinal
hypersensitivity. Indian J Dent Res 2010; 21(2): 224-230.
18. Gillam DG. Clinical trial designs for testing of products
for dentine Hypersensitivity-a review. J West Soc
Periodontol Periodontal Abstr 1997; 45(2): 37-46.
19. West NX. Dentine hypersensitivity: preventive and therapeutic approaches to treatment. Periodontol 2000 2008;
48: 31-41.
20. Addy M, Mostafa P. Dentine hypersensitivity 11. Effects
produced by the uptake in vitro of toothpastes onto dentine. J Oral Rehab 1989; 16: 35–48.
21. Orchardson R, Gillam DG. The efficacy of potassium salts
as agents for treating dentin hypersensitivity. J Orofac
Pain 2000; 14: 9–19.
22. Uchida A, Wakano Y, Fukuyama O, et al. Controlled clinical evaluation of a 10% strontium chloride dentifrice in
treatment of dentin hypersensitivity following periodontal
surgery. J Periodontol 1980; 51: 578–581.
23. Pashley DH, O'meara JA, Kepler EE, et al. Dentin permeability: effects of desensitizing toothpastes in vitro. J
Periodontol 1984; 55: 522-525.
24. Poulsen S, Errboe M, Hovgaard O, et al. Potassium nitrate
toothpaste for dentin hypersensitivity. Cochrane Database
Syst Rev 2001; (2): CD001476.
25. Schiff T, Bonta Y, Proskin HM, et al. Desensitizing efficacy of a new dentifrice containing 5.0% potassium nitrate
and 0.454% stannous fluoride. Am J Dent 2000; 13: 111–
115.
26. Sowinski JA, Ayad F, Petrone M, et al. Comparative investigations of the desensitising efficacy of a new dentifrice. J Clin Periodontol 2001; 28: 1032–1036.
27. Kanapka JA. Over the counter dentifrices in the treatment
of tooth hypersensitivity: review of clinical studies. Dent
Clin North Am 1990; 34: 545–560.
28. Holland GR, Narhi MN, Addy M, et al. Guidelines for the
design and conduct of clinical trials on dentine hypersensitivity. J Clin Periodontol 1997; 24: 808-13.
29. Hodosh M . A superior desensitizer-potassium nitrate. J
Am Dent Assoc 1974; 88(4): 831-2.
30. Tarbet WJ , Buckner A, Stark MM,et al. The pulpal effects
of brushing with a 5 percent potassium nitrate paste used
for desensitization. J Oral surg oral med oral path 1981;
51 (6): 600-2.
31. Dowell P, Addy M, Dummer P. Dentine hypersensitivity:
Aetiology, differential diagnosis and management. Br
Dent J 1985; 158(3): 92-6.
32. Tiliss TS, Keating JG. Understanding and managing dentine hypersensitivity. J Dent Hyg 2002; 76(4): 296-310.

22

Birang et al.

33. Ross M. hypersensitivity Teeth: effect of a strontium chloride in a compatible dentifrice. J periodontal 1961; 32: 4953.
34. Skurnik H. control of dental hypersensitivity:preliminary
report on a strontium containing dentifrice . J periodontal
1963; 34: 183.
35. Grossman LI. A systematic method for the treatment of

hypersensitive dentin. J Am Dent Assoc 1935; 22: 592–
602.
36. Tilliss TS, Keating JG. Understanding and managing dentin hypersensitivity. J Dent Hyg 2002; 76(4): 296-310.
37. Kienle GS, Kienle H. The powerful placebo effect: fact or
fiction? J Clin Epidemiol 1997; 50(12): 1311-18.

