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ABSTRACT: This study aimed to evaluate the effectiveness of using an ionized
monocalcium phosphate and enamelin derivatives (IMP+ED) based mouthwash for
the treatment of dentin hypersensitivity (DH) after scaling and root planing (SRP).
47 patients who reported DH after SRP treatment were included in this prospective
cohort study. The Schiff Cold Air Sensitivity Scale (SCASS) was applied to classify their
degree of pain in mild, moderate or intense at two times: after SRP (T0), and after one
month of using a IMP+ED-based mouthwash (T1). The McNemar-Bowker test was
used to compare the correlated proportions between both times (p<0.05). After the
SRP therapy (T0), all the sample members reported pain distributed in the following
manner: 12.8% were mild, 27.6% moderate, and 59.6% intense. At one month since
treatment and with the use of the IMP+ED-based mouthwash (T1), the distribution of
pain levels changed to 83% mild, 12.8% moderate, and 4.3% intense, this change
was statistically significant (p<0.001). IMP+ED-based mouthwash produces a positive
effect in reducing painful responses caused by exposure of the dentin tubules to the
oral environment after SRP therapy.
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RESUMEN: El objetivo de este estudio fue evaluar la efectividad de un enjuague bucal
a base de fosfato monocalcico ionizado y derivados de enamelina (FCI+DE) para el
tratamiento de hipersensibilidad dentinaria (HD) posterior al tratamiento de raspado y
alisado radicular (RAR). 47 pacientes que reportaron tener HD posterior al tratamiento
de RAR fueron incluidos en este estudio prospectivo de cohorte. Con el fin de clasificar
la HD de los pacientes en leve, moderada o intensa se utilizd la Escala de Sensiblidad
al Aire Frio de Schiff (ESAFS). Los pacientes fueron evaluados después del tratamiento
de RAR (T0) y posterior al uso de un enjuague bucal basado en FCI+DE (T1). Para
comparar las proporciones correlacionadas se utilizd la prueba de McNemar-Bowker
(p<0.05). La distribucion del dolor de los pacientes posterior al tratamiento de RAR
(TO) fue la siguiente: 12.8% fueron leves, 27.6% moderado, and 59.6% intenso. Un
mes después del uso del enjuague buccal basado en FCI+DE (T1) la distribucion en los
niveles de dolor cambio a 83% leve, 12.8% moderado, and 4.3% intenso, este cambio
fue estadisticamente significativo (p<0.001). El uso del enjuague bucal basado en
FCI+DE produce una reduccion significativa a la respuesta de dolor causada por la
exposicion de la dentina al ambiente oral como consecuencia del tratamiento de RAR.

PALABRAS CLAVE: Sensibilidad dentinaria; Enfermedades periodontales; Curetaje
subgingival; Alisado radicular, Fosfato de calcio, Periodoncia.

wide range of values for the prevalence of DH after
scaling and root planing (SRP), ranging between

Dentin  hypersensitivity (DH) is defined
as a sharp and short pain that is caused by the
exposure of the dentin to the oral environment.
Such pain can arise due to thermal, chemical,
osmotic, or tactile changes or stimuli, and cannot
be classified as any other dental pathology (1).
The presence of hypersensitivity is related to the
caliber of the exposed tubules, which decrease
depending on the age of the individual (2). Some
of the risk factors associated with exposure of the
dentin tubules include the loss of tooth enamel
(due to direct trauma such as blows or abrasive
tooth brushing) and the appearance of gingival
recessions and concomitant root denudation (3).

DH seriously affects patient quality of life,
since it leads to a continuous episode of pain that
forces the patient to modify their eating and perso-
nal habits (4). Previous studies have reported a

3% and 98% (5). Rane et al. (2013), reported that
a 30% prevalence of DH increased to 67%-76% 1
week after periodontal therapy with SRP (6).

DH is conventionally treated with toothpas-
tes, mouthwashes, and varnishes as adjuvants
of pain control. These vary widely in terms of the
active component used, examples of which include
potassium nitrates and citrates, arginines, sodium
fluorides, and calcium phosphates (7,8).

There is extensive literature on the efficacy
of toothpastes and varnishes as part of the
treatment against DH, but there is scant informa-
tion specific to the use of mouthwashes as desen-
sitizing agents (9-11).

The “Enamelin®” mouthwash (Operating
System Select SA de CV) contains ionized monocal-
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cium phosphate [Ca(H2P04)2] and derivatives
of the protein enamelin as active agents that act
to lower DH. These components combine buffe-
ring properties and the ability of monocalcium
phosphates to occlude exposed dentin tubules with
the ability of enamelins to control (and initiate) the
mineralization of the extracellular matrix (remine-
ralization of dentin) and regulate growth, orienta-
tion, and the size of hydroxyapatite crystals in the
enamel, thus achieving a powerful desensitizing
effect (12,13).

This study aimed to evaluate the effective-
ness of using a mouthwash with ionized monocal-
cium phosphate and derivatives of the protein
enamelin (IMP+ED) for the treatment of DH after
SRP in patients with periodontal disease.

STUDY POPULATION AND METHODOLOGY

This prospective cohort study was conduc-
ted with a non-random sample selection method.
The cohort comprised patients with periodontitis
who received periodontal therapy in a postgra-
duate clinic specializing in periodontics. The
sample consisted of patients over 18 years of
age admitted to the periodontics clinic to begin
initial phase periodontal therapy. All subjects
were systemically healthy or compensated, with
asymptomatic gingival recessions, without DH but
diagnosed with DH in at least one tooth after SRP
treatment. The study excluded patients who were
pregnant, those who had received any type of DH
treatment in the 6 months prior to the intervention
(SRP), those who had received dental whitening
treatment during the 6 months prior to the inter-
vention, those with teeth suffering from occlusion
trauma, those with carious lesions with dentin
involvement or fractured restorations, individuals
with a history of gastric esophageal reflux or
bulimia, those with a history of excessive intake
of acidic foods, smokers, and patients who were
under chronic treatment with any analgesic drug.
Individuals who voluntarily decided to abandon the

study were eliminated, as were patients who did
not adhere to the indicated use of the mouthwash.
Patients who during the period of use of the
mouthwash had used a different type of desensi-
tizing agent were also eliminated from the study.
The study was conducted after obtaining appro-
val from the Institutional Research Committee
(SISTPROY FODO-2017-0007); the research was
performed in adherence to the ethical guidelines
and recommendations laid out by the Declaration
of Helsinki, Finland (1964) and its modification by
the World Medical Assembly in Korea (2008). All
patients who met the inclusion criteria signed a
voluntary and informed consent for participation.

The included patients underwent clinical
management as follows: all patients underwent
the conventional periodontal diagnosis protocol
and were evaluated upon arrival at the periodon-
tics clinic with a “North Carolina” periodontal probe
(UNC-15, Hu-Friedy, Chicago, IL, USA). Probing
depth, bleeding on probing, amount of bacterial
plaque, dental mobility, and furcation were recor-
ded in the periodontogram model proposed by the
University of Bern (periodontal chart-online, www.
periodontalchart-online.com; printed with permis-
sion of the Department of Periodontology, Univer-
sity of Bern, Switzerland). During the periodontal
probing, six sites were examined per tooth (three
vestibular sites: mesial, middle, and distal; and
three lingual or palatal sites: mesial, middle, and
distal). Additionally, the periapical radiographic
series was taken on 14 radiographs as part of the
periodontal diagnosis (14). Once this process was
completed and the patient was found to need to
undergo complete phase | periodontal treatment,
each patient was questioned about their current
situation of general dental sensitivity (without
specifying any tooth) using Schiff Cold Air Sensi-
tivity Scale (SCASS) (15). For the SCASS, initial
sensitivity tests were carried out with a triple
dental syringe with an air pressure between 45 and
60 psi, the adjacent teeth being relatively isolated
using cotton gauze to avoid direct air contact to
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them. A constant air pressure was maintained in
the teeth to be analyzed (one tooth per patient),
perpendicular to the longitudinal axis of the tooth
for 5 s and at a distance of 3-5mm. According
to the SCASS the patient is classified into one of
the following categories, 0: without response, 1:
responded without requiring stimulus discontinua-
tion, 2: responded and requested discontinuation
or moved from stimulus, 3: responded, considered
stimulus painful. Using this scale, we classified the
subjects as 0 being the absence of pain, 1 mild, 2
moderate and 3 intense.

All patients who recorded a pain score of O
according to the SCASS continued in the study and
underwent initial phase conventional periodontal
therapy, which involved dental prophylaxis and
dental plaque check (staining with dental plaque-
revealing pigment and teaching of brushing techni-
que); the removal of supragingival calculus with
ultrasound (Bobcat, Densply Sirona, Charlotte,
NC, USA); and surface polishing with a rubber
cup and abrasive paste (Proxyt, lvodent Vivadent,
Schaan, Liechtenstein). At 8 days after the initial
prophylaxis, SRP treatments were performed on
each individual, at sites with a probing depth equal
to or greater than 4mm using McCall or Gracey
type curettes (Hu-Friedy, Chicago, IL, USA). Once
completed, the SRP sessions were followed by
a 30-day waiting period for healing and reinser-
tion of the periodontal tissues. Next, a periodontal
reassessment was performed following the inclu-
sion criteria previously proposed, and patients who
reported post-SRP tooth sensitivity in at least one
tooth were retained in the study.

Subsequently, the tooth to which the patient
attributed the greatest sensitivity was selected for
analysis; if, for some reason, the patient did not
identify a specific tooth, but rather a region/zone/
quadrant, then the one with the highest gingival reces-
sion measurement was selected as the study tooth.

Once the post-SRP sensitivity measure (T0)
was obtained, all patients were asked to brush
their teeth three times a day using a commercia-
lly available low-fluoride toothpaste (Colgate Total
12, Colgate-Palmolive, New York, NY, USA), which
was provided to the patient, since such toothpas-
tes does not contain any compound that interfe-
res with the study. Likewise, the patients were
instructed to avoid the use of any desensitizing
product that could interfere with the study. Study
subjects were given a bottle of IMP+ED-based
mouthwash (Enamelin®). The recommended use
of this agent was explained to all patients. These
instructions were as follows: Use the mouthwash
30min after brushing. The rinse must be placed
in a horizontal position for 5min before using it
so that the sediments can be properly homoge-
nized. Once homogenized, the patient must rinse
their mouth with 20mL of the undiluted solution
for 1 min. The patients were instructed to avoid
rinsing with water after rinsing with the solution.
They were also instructed to avoid consuming food
and/or beverages for the next 30min after rinsing.
The patients were advised to repeat the aforemen-
tioned procedure thrice a day (every 8 hours) for
30 days.

At the end of the 30 days of treatment with
the mouthwash, each individual was reasses-
sed, carrying out the relative isolate protocol,
using continuous air pressure on the same tooth
previously observed in TO, and the results of the
post-treatment SCASS (T1) were recorded.

STATISTICAL ANALYSIS

For statistical evaluation of the change of
pain condition, patients with an index of 0 or 1 from
the SCASS were classified as mild. Using the SPSS
version 20, a McNemar-Bowker test was used to
compare the correlated proportions between the
levels of dental hypersensitivity before (TO) and
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after (T1) the treatment with the IMP+ED-based
mouthwash (p<0.05).

The treatment effect size on patients was
calculated using the procedure recommended for
contingency tables in the family of Chi-square
tests included in the G* Power package (16).

RESULTS

The initial sample consisted of 55 patients,
of whom 8 were excluded from the study due to a
pain grade of 1 or greater according to the SCASS
(n=5) or due to the impossibility of performing a
monthly reassessment of pain (n=3). This resulted
in a final sample size of 47 patients, with 23%

(n=11) being men and 77% (n=36) women. The
included patient population had an age range of
29-66 years and a mean age of 49.95+/-10.57
years. The frequency distribution of the teeth
studied for each patient is reported in Table 1.

After the SRP therapy (T0), all the sample
members reported pain distributed in the following
manner: 12.8% were mild, 27.6% moderate, and
59.6% intense (Figure 1). At one month since
treatment and with the use of the IMP+ED-based
mouthwash (T1), the distribution of pain levels
changed to 83% mild, 12.8% moderate, and 4.3%
intense (Figure 1), this change was statistically signifi-
cant (p<0.001) (Table 2). Finally, the treatment effect
size on patients was: w=0.27 (moderate effect).

Table 1. Frequencies and percentages of teeth used in the study.

First Quadrant

Tooth 1.1 1.2 1.3 1.4 1.5 1.6

Frequency (n) 5 2 3 0 2

Percentage (%) 10.6 4.3 2.1 6.4 4.3
Second Quadrant

Tooth 2.1 2.2 2.3 2.4 2.5 2.6

Frequency (n) 5 1 4 1 0 2

Percentage (%) 10.6 2.1 8.5 2.1 4.3
Third Quadrant

Tooth 3.1 3.2 3.3 34 3.5 3.6

Frequency (n) 7 2 1 1 1

Percentage (%) 14.9 4.3 2.1 2.1 2.1
Fourth Quadrant

Tooth 4.1 4.2 4.3 4.4 4.5 4.6

Frequency (n) 4 1 1 0 2

Percentage (%) 8.5 2.1 2.1 2.1 4.3

Table 2. Result of the McNemar-Bowker test comparing the correlated proportions between the levels
of dental hypersensitivity before (T0) and after (T1) the treatment with the IMP+ED-based mouthwash.

T
Mild Moderate Intense Total p
n % n % n % n %
Mild 6 100 6 128 < 0.001*
10 Moderate 12 92.3 1 7.7 13 27.6
Intense 21 75 5 17.9 2 7.1 28 59.6
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Figure 1. Bar chart showing the distribution of patients according
to their level of pain before (TO) and after (T1) IMP+ED-based
mouthwash treatment and expressed in percentages.

DISCUSSION

A large number of patients report DH after
periodontal treatment, which prevents them from
maintaining adequate oral hygiene (17). Madhurkar
et al. (2017), reported that individuals with perio-
dontitis have a higher prevalence of hypersensi-
tivity after periodontal treatment, especially SRP
treatment (18).

The present study demonstrated that the use
of IMP+ED-based mouthwash after completing
SRP therapy effectively reduces painful respon-
ses to the exposure of the root surface to the oral
environment. The results showed that, after SRP
treatment, all patients presented some level of
dental sensitivity (59.6% intense); however, one
month after using the IMP+ED-based mouthwash,
there was a significant reduction in pain levels
(83% within the mild category).

Few studies have been conducted to
examine the efficacy of desensitizing agents in
mouthwash formulations. An eight-week study
conducted by Yates et al. (1998) compared the
desensitizing efficacy of a mouthwash containing
2% potassium citrate, fluoride, and cetylpyridi-
nium chloride in contrast to a control mouthwash
containing only fluoride. There was no signifi-
cant difference in sensitivity scores after using

the mouthwash (19). Additionally, in a six-week
study conducted by Gillam (1996), the efficacy of
a 3% fluoride mouthwash, which also contained
potassium nitrate, was compared with that of a
control mouthwash that only contained fluoride
(20). In terms of treatment effects, pain measure-
ment after exposure to thermal and tactile stimuli
showed that a mouthwash containing potassium
nitrate performed significantly better than a control
mouthwash in improving these sensitivity scores.
Another study, conducted by Pereira and Chava
(2001), showed that no such clear advantage
existed when using a mouthwash with potassium
ions: the group of patients that used a mouthwash
with potassium ions obtained significantly lower
scores of air blast pain at six weeks, but no signifi-
cant difference at two weeks (21). Taken together,
these studies do not provide sufficient evidence to
suggest that mouthwashes containing potassium
ions are effective in reducing pain caused by tooth
sensitivity. The results of both studies contrast with
the findings of the present study since statistically
significant differences were observed between the
two periods of time in which the degree of pain
experienced by the patient was evaluated.

Most of the mouthwashes used to reduce DH
contain an active ingredient in addition to fluoride
or calcium. In 2013, Hu et al. reported a significant
reduction in DH, after continuous use for eight
weeks, of rinses with 0.8% arginine, pyrophospha-
tes, and 0.05% sodium fluoride in an alcohol-free
mouthwash (22). These results are comparable
with a study carried out by Schiff et al. (2011),
who compared the desensitizing effect between
toothpastes containing 8% arginine, calcium
carbonate, and fluoride (Colgate Pro Alivio®) and
those containing 8% arginine, 8% acetate stron-
tium, and fluoride (Sensodyne Rapid Relief®). The
results of these studies indicated that the use of
Colgate Pro Alivio® toothpaste after eight weeks
produced a superior desensitizing effect compared
to the use of Sensodyne Rapido Alivio® toothpaste
during the same period of time. Critically, when
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comparing the present study with the two previous
ones, it should be noted that the desensitizing
effects after using the IMP+ED-based mouthwash
manifested in half the time that was previously
reported, since, according to the indications from
the manufacturer, this mouthwash is only used for
4 weeks during the active phase. The efficacy of
IMP+ED-based mouthwash may be related to its
high remineralizing potential due to the addition of
enamel-derived proteins (23).

lacob and Veis (2008), showed that enamel-
derived proteins (24), such as the included in
the IMP+ED-based mouthwash, have the ability
to drive the formation of cementum, periodon-
tal ligament, and dentin in vitro, when placed in
cells from rodent embryo dental follicles. Various
studies agree with this finding (25,26), and accor-
dingly, the regenerative potential of these proteins
has been exploited in periodontal surgery. Currently,
the exact mechanisms by which this process occurs
remain unclear. However, the present study results
supported that these enamel-derived proteins
may play a role in the process of dentin remine-
ralization, triggering a significant reduction in
hypersensitivity.

The limitations of the present study include
the small sample size, the lack of randomization
and a control group, and the presence of possible
biases due to uncontrolled variables, such as the
influence of gingival recessions in the evolution of
dentin sensitivity. Despite these limitations, it can
be concluded that clinically, a mouthwash based
on ionized calcium phosphates and derivatives of
the protein enamelin is effective in treating DH,
and its use is recommended for desensitizing
purposes. Finally, given the treatment effect size
on patients (w=0.27), it was calculated that 150
patients would be required to have a statistical
power (Beta error) of 0.8. Statistical power with
47 patients, alpha error of 0.05 and 3 degrees of

freedom is 0.31 (Beta error). Therefore, although
the treatment effect size on patients is adequate,
the probability of committing type 2 error can be
improved significantly, increasing the sample size
and controlling for some additional variables in
the experiment.

CONCLUSIONS

Mouthwashes based on ionized calcium
phosphates and derivatives of the protein ename-
lin produce a positive effect in reducing painful
responses caused by exposure of the dentin tubules
to the oral environment after SRP treatment.
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