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Milk as Desensitizing Agent for Treatment
of Dentine Hypersensitivity Following
Periodontal Treatment Procedures

ABSTRACT

Background: Dentinal hypersensitivity is a commonly observed
problem after periodontal treatment procedures in periodontal
patients. This further complicates preventive oral hygiene
procedures by patients which jeopardize periodontal treatment, or
even may aid in periodontal treatment failure.

Aims and Objectives: The aims and objectives of present study
were to assess the problem of dentine hypersensitivity after non-
surgical periodontal treatment and selection of cases for evaluation
of commercially available milk at room temperature as mouth rinse
for the treatment of dentinal hypersensitivity caused by periodontal
treatment.

Materials and Methods: Patients were selected randomly for
nonsurgical periodontal treatment and then were assessed for
dentine hypersensitivity. Those having dentine hypersensitivity
were assigned in two groups. Group one patients were advised
to rinse with commercially available milk at room temperature,
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group two patients were advised to rinse with luke warm water as
control. A four point Verbal Rating Score (VRS) was designed to
record the numerical value of dentine hypersensitivity.

Results: The results show incidence of 42.5% and prevalence
of 77.5% for dentine hypersensitivity after periodontal treatment
procedures. After rinsing with milk following periodontal treatment
procedures, there was found a significant reduction of dentine
hypersensitivity with probability by unpaired t-test as 0.0007
and 0.0001 at tenth and fifteenth day post periodontal treatment
procedures respectively.

Conclusion: This study demonstrated that the milk rinse is a
suitable, cheaper, fast acting, home-use and easily available
solution to the problem of dentine hypersensitivity after non-
surgical periodontal treatment. Milk can be used as desensitizing
agent and rinsing with milk for few days is effective in quick
reduction of dentine hypersensitivity due to periodontal treatment
procedures.
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INTRODUCTION

Dentine hypersensitivity (DH) is one of the most common clinical
problems faced by the clinician to which there is no definitive
treatment. It clinically can be described as an exaggerated response
of exposed dentine to application of a stimulus, regardless of its
location [1,2]. Dentin and pulp originate from ectomesenchyme but
histologically they are different tissues [3]. Pulp is confined in the
dentine and any physiologic and/or pathologic changes in one of
the tissues will affect the other [4].

The literature has suggested various other terms for this clinical
problem as cervical dentine sensitivity (CDS), cervical dentine
hypersensitivity (CDH), dentine sensitivity (DS) or root dentine
sensitivity (RDS), root dentine hypersensitivity (RDH), although,
the term dentine hypersensitivity (DH) is the most preferred in the
published literature. The European Federation of Periodontology [5]
recently suggested root sensitivity (RS) to describe tooth sensitivity
associated with periodontal disease and treatment. Von troil et al.,
could not find sufficient data available to accept term root sensitivity
(RS) for hypersensitivity following periodontal therapy [6]. However,
the literature suggested that dentine hypersensitivity following
periodontal treatment among individuals with periodontal disease
and treatment may have a higher prevalence than reported [7].

It was observed that after the periodontal treatment, complaints of
dentine hypersensitivity are usually high. This further complicates
preventive oral hygiene procedures by patients and prevents them
from maintaining good oral hygiene which jeopardize periodontal
treatment or may even aid in periodontal treatment failure.

Two phases are proposed in the pathogenesis of DH namely
lesion localization and lesion initiation [8]. Lesion localization is
loss of protective covering over the dentin like loss of enamel via
attrition, abrasion, erosion or abfraction and gingival recession,
which exposes it to external oral environment. Gingival recession

can be due to toothbrush abrasion, pocket reduction surgery,
tooth preparation for crown, excessive flossing or secondary to
periodontal diseases [9]. For DH to occur, the lesion localization has
to be initiated. Lesion initiation occurs after the protective covering
of smear layer is removed causing exposure and opening of dentinal
tubules, which culminates in lesion localization and DH [4].

Recent in the development of desensitizing agents, milk protein
casein has been used to develop a remineralizing agent named
GC Tooth Mousse (Recaldent, GC Corp, Japan). This milk protein
casein phosphor-peptide (CPP) contains phosphoseryl sequences
which by attaching with amorphous calcium phosphate (ACP) of
teeth forms stabilized CPP-ACP. This stabilized CPP-ACP prevents
the dissolution of calcium and phosphate ions and maintains a
supersaturated solution of bioavailable calcium and phosphates [4].
It has also been shown that this stabilized CPP-ACP can effectively
remineralize the subsurface enamel lesions [4]. This remineralizing
capacity of CPP can also help in prevention and treatment of DH
[4]. Cai F et al., proposed in his study that incorporation of casein
phosphopeptide-amorphous calcium phosphate nanocomplexes
(CPP-ACP) into lozenges significantly increases enamel subsurface
lesion remineralization [10]. S Lata et al., concluded that amorphous
calcium phosphate- casein phosphopeptide (CPP-ACP) GC Tooth
Mousse, Recaldent, GC Corp, Japan, in cream form is less effective
than fluoride varnish for enamel subsurface remineralization [11].
Ruchi Vashisht et al., in ex-vivo study on artificial early enamel
lesions concluded that casein phosphopeptide amorphous calcium
phosphate has the significant potential to remineralize the early
enamel lesions [12].

AIMS AND OBJECTIVES

The Periodontal disease is very common in the general population
and most of the patients seek treatment either in the form of
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nonsurgical or surgical periodontal therapy. It was observed
that after periodontal treatment procedures, patients usually
start complaining of hypersensitive teeth which may make them
reluctant for oral hygiene preventive procedures and further
periodontal treatment as well. The consequence of it may result in
poor periodontal health.

The aims and objectives of this study were to assess the dentine
hypersensitivity after non- surgical periodontal treatment procedure
and selection of cases for evaluation of commercially available
milk at room temperature as mouth rinse for treatment of dentine
hypersensitivity following periodontal treatment procedures and
finding a suitable, cheaper, fast acting, home-use and easily available
solution to the problem.

MATERIALS AND METHODS

The present study was conducted in specialty clinic of periodontics
in College of Dentistry, Jazan University, Kingdom of Saudi Arabia.
Periodontal specialist randomly selected the samples for thorough
scaling and root planing for the study. Every selected case was
having the diagnosis of moderate to severe chronic periodontitis.
Systemically healthy patients were included in the study. Those
with unrestored carious lesions and periodontal treatment in the
last four month period were excluded from the study. Patients with
current desensitizing therapy or had received professionally applied
desensitizing treatment during four months prior to the study were
also excluded.

After obtaining informed consent, 40 patients were randomly
selected and checked for baseline dentine hypersensitivity (DH)
scores. These patients were assigned group A (G,). After performing
non-surgical periodontal procedure (scaling and root planing), these
same patients were assigned group B (G,) and again checked for
DH on second day (Visit I) of post procedure.

On the first visit (second day) after scaling and root planing, only 31
patients having dentine hypersensitivity were selected for the study
and divided randomly into two groups namely group one (G,) and
group two (G,). Seventeen patients were kept in G, and fourteen in
G,. Both group patients were instructed to return for follow up on 4™,
10" and 15" day post-treatment. Scores of dentine hypersensitivity
at second day (visit-) post treatment were considered as baseline
for the study. At the first visit (second day) after treatment procedure,
G, patients were advised to rinse oral cavity with 30 ml commercially
available milk at room temperature five times daily for five minutes
for fifteen days and, G, patients were advised to rinse with 30 ml
luke warm water for five minutes, five times a day for fifteen days.
The patients were instructed not to eat/drink for 30 minutes after
rinse and not to use any other desensitizing agents and/or pain
killers, during the study period.

A 4 point Verbal Rating Scale (VRS) was designed for this study.

It is a clinical scale to find out the numerical values of the clinical

problem of dentine hypersensitivity. It was described to find the

values of dentine hypersensitivity as follows:

Score 1 - No hypersensitivity — No discomfort to thermal changes
after drinking water at room temperature or cold water.

Score 2 - Mild hypersensitivity — Mild discomfort after drinking
water at room temperature and cold water.

Score 3 - Moderate hypersensitivity — Moderate discomfort after
drinking water at room temperature but cannot drink cold
water.

Score 4 — Severe hypersensitivity — Pain after drinking water at
room temperature. Pain on breathing. Cannot tolerate cold
water (severe pain).

We have used the term dentine hypersensitivity (OH) for the problem
described, throughout in our manuscript.
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STATISTICS ANALYSIS

The results were tabulated and analyzed using two tail paired
Student’s t-test for G, and G patients and two tail independent
t-tests (unpaired student’s t-test) for G, and G, subjects using
following internet website. http://www.physics.csbsju.edu/stats/t-
test.html

RESULTS

The result of paired Student’s t-test and statistics for G, and Gg
patients with DH at baseline pretreatment procedure and at second
day post-periodontal treatment procedure (visit | post procedure)
are shown in [Table/Fig-1].

Baseline DH DH at second Day Post-
Pre-Periodontal treatment Procedure
Procedure (G,) (Visit I) (Gp)
Number of % of Number of % of
Scores of DH Patients Patients Patients Patients
Score 1 25 62.5 9 22.5
Score 2 15 37.5 4 10
Score 3 0 0 26 65
Score 4 0 0 1 25
Total 40 100 40 100
Incidence 42.5
Prevalence 77.5
Mean 1.38 2.48

95% confidence 1.218 thru 1.532 2.195 thru 2.755

interval for Mean

Standard Deviation 0.490 0.877
Median 1.00 3.00

Average Absolute 0.375 0.575
Deviation from

Median

t-value -9.35

Degree of Freedom 39

Probability
[Table/Fig-1]: DH Analysis for G, & G,

<0.05

* G,= Group A (Pre-procedure Patients group), G,= Group B (Post-procedure
Patients group)

The results of the unpaired Student’s t-test for G, and G, at 95%
confidence interval are summarized in the [Table/Fig-2] as follows:

Visit | Visit Il Visit 1l Visit IV
Parameters (2" Day) (4™ Day) (10™ Day) (15™ Day)
*Mean,, 2.94 2.53 1.68 112
“*Mean,, 2.86 2.64 2.5 2.36
t-value 0.581 -0.620 -3.77 -8.29
S 0.401 0.507 0.626 0.414
Probability 0.57 0.54 0.0007 0.0001

[Table/Fig-2]: Follow up Visits for G, and G, Patients.
Critical value at 95% level of significance for two tail t-test is 2.05 (p<0.05).

*Mean,,, — Mean of scores of group one (G,) at different visits.
*“*Mean,,, — Mean of scores of group two (G,) at different visits.

The original data analysis of the results for G, and G, patients groups
is shown in [Table/Fig-3,4] as follows:

No. of Visits Score 1 Score 2 Score 3 Score 4
Visit | (2 Day) 0 2 (11.77%) 14 (82.35%) 1(5.88%)
Visit Il (4™ Day) 0 8 (47.06%) 9 (52.94%) 0
Visit Il (10" Day) 8 (47.06%) 7 (41.18%) 2 (11.77%) 0
Visit IV (15" Day) 15 (88.24%) 2 (11.77%) 0 0
[Table/Fig-3]: Group One (G,) Cases.
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No. of Visits Score 1 Score 2 Score 3 Score 4
Visit | (27 Day) 0 2 (14.29%) | 12(85.72%) 0
Visit Il (4" Day) 0 5 (35.72%) 9 (64.29%) 0
Visit lIl (10" Day) 0 7 (560%) 7 (50%) 0
Visit IV (15" Day) 0 9 (64.29%) 5 (35.72%) 0

[Table/Fig-4]: Group Two (G,) Cases

Bar diagram representation tables: The results are depicted as bar
diagram as follows [Table/Fig-5,6].
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[Table/Fig-5]: Cases with milk (G,)
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[Table/Fig-6]: Cases with Luke warm water (G,)

DISCUSSION

Periodontal therapy in the form of nonsurgical and surgical pro-
cedure is common and patients usually report discomfort/pain
immediately following these procedures. Post-periodontal treatment
procedure, dentine hypersensitivity is a common clinical condition
and complaint. Discomfort and sometimes pain caused by DH
may refrain a person from establishing and maintaining adequate
oral hygiene, which further may complicate oral health. Dentine
hypersensitivity is characterized by a sharp pain or discomfort arising
as an overt response to thermal, chemical or osmotic stimuli which
cannot be explained as arising from any other disease or dental
problems [1,13]. Dentine hypersensitivity is caused due to exposeure
of dentine after the enamel or cementum at the root surface has
been lost by the treatment, underlying dental and gingival diseases
or physiologic wear and tear of the teeth. Presence of gingival
recession and loss of enamel exposes underlying cementum and
dentine respectively which get abraded, worn or erode more quickly
than enamel, as dentine and cementum have lower inorganic
mineral contents than enamel so dentine abrades 25 times faster
than enamel and cementum abrades 35 times faster [14].

B Von Triol et al., in their review described dentine hypersensitivity as
a short and sharp, painful response to an external stimulus applied
to exposed dentine (Chabanski & Gillam, Holland et al.,) [6,15,16]. B
Von Troil found a prevalence of root sensitivity of 9-23% and 54-55%
before and after periodontal therapy respectively and proposed that
it occurs in approximately half of the patients following subgingival
scaling and root planing and its intensity increases for a few weeks
after therapy and decreases afterwards [6].
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Dentine is a living tissue consisting of organic and inorganic
components. Within the dentine, dentinal tubules run from the
pulp to the outer dentinal surfaces. Brannstrom’s Hydrodynamic
theory of fluid displacement within the dentinal tubules is the most
accepted theory of dentinal hypersensitivity. The fluid movement
within dentinal tubules stimulates the A-delta fibers resulting in
the well localized sharp pain perceived as dentine hypersensitivity
[6,17].

Over the years many treatment modalities of dentine hypersensitivity
with varying outcomes have been reported but none provide definite
conclusion as to which treatment is superior. They are either in-office
procedures or self-administered for at home-use. These methods
function through blocking the pain response either by occluding
the dentinal tubules or by preventing the neural transmission.
Even a large number of published studies are not able to provide
a gold standard of treatment or product for treatment of dentinal
hypersensitivity.

DG Gillam and R Orchardson stated that the individuals with
periodontal disease have higher prevalence of dentinal hyper-
sensitivity after periodontal therapy such as scaling and root
planing procedures as compared to those presenting with healthy
mouths and gingival recession [18]. Tammaro et al., concluded that
successful periodontal treatment can be accomplished through good
oral hygiene self-care measures, and by nonsurgical and surgical
periodontal therapies which have unwanted side effects including
gingival recession, exposure of underlying dentine following root
cementum denudation with the risk of experiencing tooth sensitivity
[19]. Acidic foods and drinks can change the oral environment which
can dissolve the newly created smear layer [20].

The purpose of this study was to assess the dentine hypersensitivity
after non-surgical periodontal treatment (scaling and root
planing) and clinically evaluate the effectiveness of milk rinse as
a desensitizing agent for post scaling and root planing dentine
hypersensitivity. The values of DH at first visit are shown in [Table/
Fig-1], which gives an estimate of 77.5% of DH after non-surgical
periodontal therapy [Table/Fig-1]. This predicts about 42.5%
incidence and 77.5% prevalence of DH after scaling and root planing
procedure. Probability for patients of G, is 0.0001 (p<0.05) at 15™
day and a critical value of 2.05 at 95% confidence interval which
strongly rejected null hypothesis and suggested strongly positive
results for the treatment of DH with milk rinse [Table/Fig-2]. Therefore,
it is evident from this study that at fifteenth day, the DH has reduced
considerably (88.24% G, cases has given score 1) and only 11.77%
cases were having mild hypersensitivity (score 2) [Table/Fig-3] while
at fifteenth day mild and moderate hypersensitivity cases from G,
patients were considerably high (64.29% and 35.72% respectively)
[Table/Fig-4].

Milk is a mixture of emulsions, colloids, molecular and ionic solu-
tions. Fresh milk has a pH of 6.7 and is slightly acidic. Milk is also
an excellent buffering solution which can resist a change in pH
on addition of acid or alkali. When the pH of milk is changed, the
acidic or the basic groups of the milk proteins will be neutralized.
With the fall of the pH of milk, the charge on the casein also falls
and it precipitates. Milk comprises less than 1% salts mainly in the
form of chlorides, phosphates, citrates of calcium, sodium and
magnesium. Calcium, magnesium, phosphorus and citrates are
distributed between the soluble and colloidal phases. Equilibria
of salts in milk are altered by heating, cooling and change in pH.
Milk also contains various enzymes like phosphatases, lipases,
peroxidases and catalases etc [21].

It is proposed from this study that scaling and root planning may
itself create a smear layer that could be supplemented by natural
dentinal tubules mineralization process through frequent milk rinsing.
Rinsing with milk may provide the rich bioavailability of calcium and
phosphate which can aid in remineralization, acid buffer and reduce
the acidic effect of plaque on tooth structure. Milk also contains
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immunoglobulins [22], which may provide defenses against plaque
microorganisms.

Milk rinse could be an effective, suitable, cheaper, fast acting, easily
available and home use substitute for dentine hypersensitivity.
Thus, the results of this study suggested and indicated that dentine
hypersensitivity in most of the cases occurs invariably after non-
surgical periodontal treatment and rinsing with milk is very effective
in reducing the dentine hypersensitivity after periodontal treatment
procedures. This study clearly establishes the desensitizing
therapeutic benefit of milk rinsing following non-surgical periodontal
treatment.

Further studies are required to know the mechanism of milk rinse in
prevention and treatment of dentine hypersensitivity. There are no
other comparable studies available for milk rinse in the treatment of
dentine hypersensitivity after periodontal treatment.

CONCLUSION

The present study demonstrated clearly that the rinsing with 30 ml
milk at room temperature five times daily for few days is effective
in reducing dentine hypersensitivity after periodontal treatment
procedures. Milk is a suitable, cheaper, fast acting, home-use and
easily available solution to the problem of dentine hypersensitivity
and can be used as desensitizing agent for dentine hypersensitivity
due to periodontal treatment procedures.

ABBREVIATIONS

*Mean,,:  Mean of scores of group one at different visits.
“Mean,,: Mean of scores of group two at different visits.
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