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ABSTRACT
Aim: To assess the effectiveness of 10% CPP-ACP gel (Casein Phosphopeptide-Amorphous calcium phosphate) and 
Potassium Nitrate (KNO3) on Cervical Dentin Hypersensitivity (CDH). Materials and Methods: 48 Central jail patients aged 
18–67 years reporting with dentinal hypersensitivity were randomly assigned to two groups of 24 patients each. Response 
to air, water jet and tactile stimuli were measured using visual analogue scale initially at baseline and every progressive 
week till six weeks and responses were recorded using visual analogue scale. Results: CPP-ACP and KNO3 groups, when 
compared with their relevant baseline values CDH scores reduced at first week (mean VAS scores 3 and 3.2917, for CPP-
ACP and KNO3 respectively). For CPP-ACP group there was significant reduction in CDH score and the difference being 
statistically significant (p<0.001). CPP-ACP was significantly more effective than the KNO3 (p<0.001) in reducing CDH. 
Conclusion: Study showed comparison between the two products for treatment dentinal hypersensitivity, benefits were 
essentially similar, although a trend towards greater effect with CPP-ACP was apparent.
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BACKGROUND

Dentin hypersensitivity, a common condition of  transient 
tooth pain associated with a variety of  exogenous stimuli. 
It has been referred to as an “enigma” for a variety of  
reasons, including difficulty in determining the etiology, 
the numerous treatment approaches, and variability in pain 
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relief.1 It is characterized by short, sharp pain arising from 
exposed dentine in response to stimuli, typically thermal, 
evaporative, tactile, osmotic or chemical, which cannot 
be ascribed to any other dental defect or pathology.2-5 It 
has been shown to peak in 20-30 years old and then rise 
again during their 50’s.  Some studies have shown that the 
prevalence of  cervical dentine hypersensitivity, was found 
to be much higher in periodontal patients, ranging between 
72.5–98%.6

As a result of  the continuing emphasis on preventive 
dentistry, more adults will retain their teeth into later 
life. This in turn could lead to increased numbers of  
exposed dentine surfaces through periodontal therapy 
and home care products. In general, conventional therapy 
for dentine hypersensitivity is based on using topically 
applied desensitizing agents, which can be applied either 
professionally or can be prescribed to the patient for home 
use.6 

The prevalence, etiology, mechanisms and management 
of  dentine hypersensitivity has received considerable 
attention in the literature, and many agents and toothpaste 
formulations have been proposed and developed for 
treatment of  the problem.

In recent years particular attention has been focused on 
potassium containing toothpastes and many other products 
like topical application of  a Casein Phosphopeptide-
Amorphous Calcium Phosphate (CPP-ACP) gel. Hence 
this study has been undertaken with an aim to assess the 
effectiveness of  10% CPP-ACP and Potassium Nitrate 
(KNO3) dentifrice on Cervical Dentin Hypersensitivity.

MATERIAL AND METHODOLOGY

This study was conducted among Central jail prisoners 
of  Mysore city, with prior permission from central jail 
authority. 910 subjects were carefully examined for 
the diagnosis of  dentine hypersensitivity by history of  
hypersensitive teeth and subjecting them to tests (air 
blast and probing). Among them 48 prisoners, who were 
diagnosed with Dentine Hypersensitivity aged 18 years to 
67 years were included in the study. 

Inclusion criteria

Subjects having hypersensitive teeth showing abrasion, 
erosion or recession with exposure of  cervical dentin, 
and at least one tooth sensitive to both tactile and air blast 
stimulation were included.
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Exclusion criteria

Subjects were receiving active periodontal treatment, or had 
received non–surgical periodontal treatment within one 
month, or surgical treatment within the last three months, 
chronic debilitating or inflammatory disease involving 
chronic pain, professional or self-desensitizing therapy 
during previous three months, those taking anticonvulsants, 
antihistamines, anti-inflammatory drugs and analgesics or 
allergic to milk proteins. Teeth were not used in the study 
if  they had caries, enamel cracks, large restorations or 
cervical restorations, abnormal mobility, or if  they were 
partial denture abutments and subjects exposed to excessive 
dietary or environmental exposure to acids.

Before conducting this study, ethical approval was obtained 
from concerned ethical committee and informed consent 
was taken from the participants. An explanation of  trial 
was given to each subject along with materials. Examiner 
recorded a detailed demographic data, oral hygiene habits 
regarding brushing, materials used for brushing, frequency 
of  brushing, method of  brushing, type of  stimulants 
evoking pain, duration and severity of  symptoms. 

By using lottery method, total of  48 subjects randomly 
divided (n=24 per group) into two groups A and B. An 
assistant had the participant’s details who belonged to A 
and B group.

A Group (CPP-ACP)

Participants were asked to use CPP-ACP gel applied 
topically to affected teeth, in conjunction with non-
fluoridated toothpaste twice daily which was provided to 
them.

B group (KNO3)

Participants were asked to use KNO3 containing dentifrice 
twice daily. 

Soft toothbrushes, was distributed to each subject, and 
are instructed about proper brushing technique (modified 
bass technique). 

Cervical Dentine Hypersensitivity (CDH) responses from 
the participants were at baseline and at every progressive 
week till six weeks of  treatment.

Examination procedure

Examiner had been blinded regarding subject’s groups. 

Subjects were seated on the dental chair and examination 
was carried out with artificial illumination, sterile gloves, 
mouth mirror, straight probe and three way air & 
water syringe to record the findings. On each time of  
examination, subjects were asked to record their overall 
sensitivity (sensitivity to daily life activities like brushing 
teeth, sensitivity while eating or while drinking cold & hot 
beverages).

Each hypersensitive tooth was isolated with cotton wool 
rolls and cervical dentin hypersensitivity response to the 
following three types of  stimuli was noted.

• Air blast for 3 seconds
• Water for 2 seconds
• Probe method

The response was recorded by asking subjects to place 
a mark on 10 cm line of  Visual Analogue Scale (VAS) 
according to their perception of  sensitivity. There was 15 
min rest period between each test stimulus being applied 
to tooth. Study was conducted for 6 weeks. VAS7-9 offers 
the advantage of  being a continuous scale, providing 
quantitative measurements that are readily averaged and 
tested with parametric statistics. Operationally VAS is 
usually a horizontal line, 10 cm in length, anchored by word 
descriptors at each end.

    No pain         Severe pain

      0       1       2       3       4       5       6      7       8       9       10

Data was analyzed using SPSS software for windows 
version 14.0.

RESULTS

A Study population consisted of  48 central jail inmates in 
the age group of  18 to 67 years, with mean age was of  20 
yrs. (Table 1) distribution of  subjects depending on use of  
oral hygiene aids, frequency and method of  tooth brushing.

Cervical Dentinal Hypersensitivity

Nature of  sensitivity described as sharp pain and short 
duration by majority i.e., 87.5% (n=42) 

Whereas 12.5% (n=6) subjects had dull and long duration 
type of  pain. 10.42% (n=5) had episodes of  hypersensitivity 
often and 89.58% (n=43) complained of  it occasionally. 
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Figure 1: Comparison between Two Desensitizing agents (KNO3 & CPP-ACP) on Tactile Stimulation

Figure 2: Comparison between Two Desensitizing Agents (KNO3 & CPP-ACP) on cold stimulation

Stimulants

Most of  subjects had symptoms in response to cold 
39.58% (n=19), cold air 7.5% (n=18), sweet 14.58% (n=7), 
brushing 6.25 %( n=3), and for heat stimulant 2.08% (n=1).  

For tactile stimulation

When CPP-ACP and KNO3 groups were compared 
with their relevant baseline values, CDH scores reduced 
significantly for both pastes at 3rd week. There was 
significant reduction in CDH scores between weeks 
(p<0.001). There was no significant reduction in CDH 
scores between the pastes. (Figure 1)

Table 1: Distribution of subjects depending upon use of 
different oral hygiene aids, frequency and method of tooth 
brushing

Oral Hygiene AIDS
Oral Hygiene AIDS No. of Subjects (Percentages)

Tooth brush and Tooth paste 20 (41.7%)
Tooth brush and Tooth powder 23 (47.9%)

Other materials like charcoal, 
tobacco, neem sticks etc 5 (10.4%)

Frequency of Tooth Brushing
Once daily 46 (95.83%) 
Twice daily 2 (4.16%)

Method of Brushing
Horizontal 45 (93.75%)

Vertical 3 (6.25%)



Konekeri, et al.: CPP-ACP versus Potassium-nitrate on cervical dentine hypersensitivity

Journal of Young Pharmacists Vol 7 ● Issue 3 ● Jul-Sep 2015 221

For cold stimulation

In both CPP-ACP and KNO3 groups, when compared 
with their relevant baseline values, the CDH scores 
reduced significantly for both at 3rd week and the same was 
maintained up to 6 weeks. There was significant reduction 
between weeks (p<0.001). (Figure 2)

For Air Stimulation

In both CPP-ACP and KNO3 groups, when compared 
with their relevant baseline values, CDH scores reduced 
significantly at 2nd week for CPP-ACP. For KNO3 group 
this reduction was seen at 3rd week. At 5th week again there 
was significant reduction in CDH score observed for 
CPP-ACP, after which it was maintained the same until 6th 
week, Whereas for KNO3 group there was slight increase 

in CDH scores at 5th week and maintained the same until 
6th week. There were significant differences between weeks 
and between two groups, CPP-ACP was shown to be 
significantly more effective (p<0.001). (Figure 3)

Overall stimulation

In both CPP-ACP and KNO3 groups, when compared with 
their relevant baseline values, CDH scores reduced at first 
week. For CPP-ACP group there was significant reduction 
in CDH score (p<0.001). From 1st week to 2nd week there 
was no changes in CDH scores for both group and from 
2nd-5th week there was gradual decrease in CDH scores 
for both groups, but CPP-ACP maintained lower CDH 
score than the KNO3, the difference being statistically 
significant (p<0.001). When compared between the two 
groups and within weeks, there was significant reduction 

Figure 4: Comparison between Two Desensitizing Agents (KNO3 & CPP-ACP) for overall stimulation

Figure 3: Comparison between Two Desensitizing agents (KNO3 & CPP-ACP) on Air Stimulation
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in CDH scores between weeks and within the two groups 
(p<0.001). CPP-ACP was significantly more effective than 
the KNO3 (p<0.001) (Figure 4).

DISCUSSION

The present study was undertaken to compare the 
effectiveness of  the CPP-ACP versus KNO3 in treatment 
of  Cervical Dentine Hypersensitivity. To increase the 
sensitivity of  measurement, we have used recommended 
test like air, water jet and tactile stimulation which are 
accurate for the examination of  hypersensitivity levels 
according to Tarbet et al., and Clark and Troullous.10 The 
responses were recorded using visual analogue scale (VAS).

The results of  this study demonstrated that CPP-ACP 
had produced significant improvements from baseline for 
both clinically measured as well as subjectively evaluated 
parameters. The results were similar to study conducted,11 

which demonstrated relief  of  sensitivity for tactile and air 
stimulation for Group 1 (CPP-ACP F), Group 2 (sodium 
fluoride), and Group 3 (Propolis). Poitevin A demonstrated 
the effectiveness of  CPP-ACP for dentine hypersensitivity 
for air and tactile stimuli.12 Tung et al., have postulated 
that the materials CPP-ACP and propolis precipitate 
and obstruct the dentinal tubules and decrease dentinal 
permeability by 85% or more.13 

The study conducted by Walsh L.J. et al. is not in agreement 
with our study results, and showed no statistical significant 
difference between CPP-ACP and KNO3 in reduction 
Cervical Dentinal Hypersensitivity.14 

In vitro study conducted15 and showed that remineralizing 
capacity was greater for the solutions with the higher 
levels of  CPP-stabilized free calcium and phosphate ions. 
Another study conducted16 and showed that CPP-ACP 
were superior to other forms of  calcium in remineralizing 
enamel subsurface lesions. An In vitro studied17 showed that 
Tooth Mousse containing CPP-ACP is effective in reducing 
wine erosion in both enamel and dentine/cementum.

The mechanism by which Tooth Mousse reduced cervical 
dentinal hypersensitivity is unclear. The CPP contains 
phosphoseryl sequences which get attached and stabilized 
with amorphous calcium phosphate (ACP). The stabilized 
CPP–ACP prevents the dissolution of  calcium and 
phosphate ions and maintains a supersaturated solution 
of  bioavailable calcium and phosphates.15

Although, many studies15-19 were conducted regarding 
CPP-ACP on the remineralization of  coronal enamel and 

dentine/cementum.17 Study showed that CPP-ACP has 
higher remineralization potential as topical coating, in 
solutions, in form of  chewing gums and as mouth rinses 
in both enamel and dentine/cementum.17 Recent study 
conducted by Jitendra Saraf  et al., showed that at 2nd, 4th, 
7th & 14th day of  application of  CPP-ACP showed effective 
reduction in sensitivity around 75% when compared to non 
treatment group (26%). Similar results were seen in other 
study by Rosaiah. K, Aruna. K, where gluma desensitizer, 
G.C.Tooth mousse and ACP were compared at 2nd, 4th and 
6th month duration.20,21

Symptoms of  tooth hypersensitivity to heat, cold, touch, 
sweet or sour stimuli are age-old complaints of  human 
beings, which cause suffering patients to seek denial from 
treatment. The problem is prevalent especially in adults who 
have lost some of  the normal protective enamel/dentin 
sheathing on tooth surface because of  erosion, abrasion, 
caries, chipping of  the enamel or recession of  gingiva that 
has exposed tooth dentin or cementum.22

However, it is unlikely that the effects were produced by any 
one of  these mechanisms alone, but rather a combination 
of  more than one factor. Exposure of  the root area 
similarly may be multifactorial, but chronic inflammatory 
gingival and periodontal disease and acute trauma, as with 
periodontal surgery, are commonly cited as major cause of  
gingival recession. Sometimes, sensitivity can be the result 
of  iatrogenic damage, e.g. inadequate cervical coverage by 
temporary or permanent crowns.22

Currently the most accepted mechanism of  intradental 
nerve activity associated with dentine sensitivity appears 
to be hydrodynamic in nature. The concept of  tubule 
occlusion as a method of  dentine desensitizing would 
appear a logical conclusion from the hydrodynamic 
hypothesis. The role of  treatment of  cervical dentin 
sensitivity therefore should be the restoration of  the 
original impermeability of  the tubules. Basically, two 
approaches for treatment of  dentine sensitivity have been 
suggested. Partial or complete obturation of  tubules and 
alteration of  pulpal sensory activity at or near pulpo-dental 
surface.22

Study showed comparison between the two products for 
treatment dentinal hypersensitivity, benefits were essentially 
similar, although a trend towards greater effect with CPP-
ACP was apparent.

LIMITATION

Present study was on small sample size and only males. 
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Participants have tobe blinded which was not possible in 
our study. Since the pain is subjective, and present study 
was on jail prisoners who have high pain threshold. Hence 
further studies have tobe conducted in these regard.

CONCLUSION

Within the limitation of  present clinical study, it is 
concluded that CPP-ACP is significantly more effective 
than Potassium nitrate in reducing cervical dentinal 
hypersensitivity. These findings have positive implications 
in the control and prevention of  cervical dentinal 

hypersensitivity. Further studies are needed to determine 
the optimum frequency and mode of  application of  CPP-
ACP for preventing Cervical Dentinal Hypersensitivity. 
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Highlights of Paper

• Tacticle stimulation: There was significant reduction in CDH scores between weeks (p<0.001) but no significant reduction in CDH scores 
between the pastes.

• Air stimulation: There were significant differences between weeks and between two groups, CPP-ACP was shown to be significantly more 
effective.

• Cold stimulation: CDH scores reduced significantly for both at 3rd week and the same was maintained up to 6 weeks.
• CPP-ACP was significantly more effective than the KNO3 (p<0.001) in reducing CDH.
• Study showed comparison between the two products for treatment dentinal hypersensitivity, benefits were essentially similar, although a 

trend towards greater effect with CPP-ACP was apparent.
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