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Original Article

A Clinical Trial to Evaluate the Efficacy of 5% Potassium Nitrate Gel on
Sensitivity During Ultrasonic Scaling

Abstract

Context: Ultrasonic scaling is a routinely performed procedure in dental practice. During ultrasonic
scaling, sensitivity of teeth is a common occurrence. The sensitivity of teeth causes discomfort
and pain to many patients. The potassium nitrate is an antihypersensitivity agent used effectively
in dentifrices. Aims: The aim of the study is to evaluate the efficacy of 5% potassium nitrate gel
application on the reduction of sensitivity during ultrasonic scaling. Settings and Design: This study
is a randomized controlled trial with a split-mouth design. A total of 100 patients were recruited in the
study after informed consent. Subjects and Methods: Mandibular anterior teeth were selected as the
area for study. About 5% potassium nitrate gel was applied to the left or right side of the teeth. After
5 min, ultrasonic scaling was performed for both test and control sides. Visual analog scale (VAS) and
patient satisfaction were recorded for both the groups. Statistical Analysis Used: An unpaired #-test
was used to analyze the mean VAS scores with the area treated with or without application of 5%
potassium gel during ultrasonic scaling. Chi-square test was used to analyze the satisfaction level with
the test and control group. Results: The mean VAS scores and patient satisfaction for the test group
were (P < 0.001) statistically significant as compared to the control group. Conclusions: Potassium
nitrate gel can be effectively used before ultrasonic scaling to reduce sensitivity.
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Introduction

The treatment for the periodontal disease
involves  nonsurgical ~ and  surgical
periodontal therapy. The instrumentations
utilized are hand-driven and power-driven
instruments. This power-driven instruments
are sonic and ultrasonic scalers. Ultrasonic
instrumentation is an integral component of
the clinical curriculum and the majority of
the dental hygiene programs.!

Ultrasonic is power-driven instruments
used in periodontal therapy for the removal
of plaque and calculus. However, this
equipment is associated with a number of
hazards. These include heating of the tooth
during scaling, vibration hazards causing
cell disruption, and others.™

The ultrasonic tips vibrate on a tooth
with frequency in the range of 25,000-
42,000 Hz.®! This vibration can cause
dental hypersensitivity to patients. The
sensitivity of teeth is caused during and
after scaling lasting for 1 day to 3 months.
The prevalence of sensitivity is 62%-90%
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after scaling.! The intensity of sensitivity
is mild to severe reported with various
studies.B!

The patients experienced minimal to
moderate pain during scaling. Dental pain,
anxiety, and fear may result in avoiding
dental treatment.’! Scaling causes root
surface damage or hypersensitivity.”! To
increase compliance of the patients, there is
a need to reduce pain during scaling.

The pain and discomfort during ultrasonic
scaling can be reduced by application
of topical anesthesia. The use of topical
anesthesia for ultrasonic scaling is being
practiced in the past. Significant reduction
of pain was reported with topical anesthesia
used before ultrasonic scaling.”

The potassium nitrate as desensitizing
agents in toothpaste has been effective in
reducing the sensitivity within 2 days to
weeks.®! The aim of the present study was
to evaluate the efficacy of 5% potassium
nitrate gel as desensitizing agents during
the ultrasonic scaling. This study is useful
as its results can be used as a reference
for incorporating potassium nitrate in
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daily practice to reduce the discomfort during ultrasonic
scaling.

Subjects and Methods

This study was a randomized controlled clinical trial with
a split-mouth design. A total of 100 patients reported
to the department of periodontology were included in
the study. The patients’ informed consent was obtained
and scheduled for scaling appointment. The mandibular
anterior teeth were selected as the region for the study as
they are the most sensitive teeth during scaling. The teeth
with abrasion, attrition, erosion, and dental caries were
excluded from the study. Mandibular right or left anterior
teeth were selected as test or control sites. Inclusion criteria
were patients requiring scaling of mandibular anterior teeth.
Patients with caries, abrasion, and attrition on mandibular
anterior teeth were excluded from the study.

Test group: 5% potassium nitrate gel + ultrasonic scaling.
Control group: Ultrasonic scaling only.

The mandibular teeth were isolated, and 5% potassium
nitrate gel, Sensigel from Win Medicare [Figure 1], was
applied to left or right mandibular teeth. The gel was
left in place for 5 min. Ultrasonic scaling was performed
with mandibular anterior teeth [Figure 2]. The water and
power control was kept constant throughout the study. The
time limit for scaling per tooth was maximum 3 min per
tooth. After ultrasonic scaling, the patient visual analog
scale (VAS) was recorded [Figure 3] for both the test and
control areas.

The patient satisfaction and preference for gel application
were recorded for both groups. Patient satisfaction was
recorded as YES/NO. Side effects or any untoward effects
during the procedure were also recorded.

Results
Statistical analysis

Statistical software Graph pad Prism 7 (GraphPad Software,
Inc.) was used to perform statistical analysis.

The mean VAS scores for test and control groups were
analyzed with unpaired #-test [Table 1 and Graph 1].

The mean VAS scores for the test group were (P < 0.001)
statistically significant as compared to the control group.

The patients with VAS scores were grouped as:
* Mild: VAS scores 0-3 (40 patients)

* Moderate: VAS scores 4—6 (48 patients)

» Severe: VAS scores 7-8 (12 patients).

The efficacy of 5% potassium nitrate gel application
before ultrasonic scaling was assessed with different VAS
scores. The 5% potassium nitrate gel was found to be
effective in the following percentage of VAS scores.

Figure 1: 5% potassium nitrate gel

Figure 2: Ultrasonic scaling after gel application
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Figure 3: Visual analog scale

Table 1: Mean visual analog scores for test and control

group
Group n  Mean VAS Unpaired
scorexSDV t-test
I Test group (5% potassium 100 2.69+£2.27  P<0.001

nitrate gel + ultrasonic scaling)
II  Control group (ultrasonic
scaling only)
VAS: Visual analog score, SDV: Standard deviation

100 4.17+1.89

Mild (32/40): 80%, moderate (37/48): 77.08%, and
severe (3/12):25%.

Potassium nitrate gel was found to be effective in
77%—80% of mild and moderate tooth sensitivity
patients.
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Graph 1: Mean visual analog scale scores for the test and control group

Eighty-nine percent of the patients preferred the application
of gel before scaling. The patient satisfaction with test and
control groups was analyzed with Chi-square test.

Patient satisfaction with test group was (P < 0.001)
statistically significant as compared to the control group
[Table 2 and Graph 2].

Discussion

Ultrasonic scaling is the routinely performed procedure in
dental practice. The ultrasonic scaling is an essential part
in both treatment and maintenance phases of periodontal
therapy. The procedure is less invasive, but causes
discomfort due to the development of hypersensitivity.]
The friction produces by vibrating tips along with the water
spray during scaling cause sensitivity.?)

Several approaches have been performed to reduce the
discomfort during ultrasonic scaling and to make the
procedure less troublesome. Ultrasonic with slim-line
inserts has been studied which resulted in reduction of
pain sensations compared with conventional ultrasonic
scalers.”! To reduce the temperature sensitivity during
ultrasonic scaling, warm water was recommended to be
added to the water supply.!®!

The treatment for hypersensitivity includes desensitizing
agents such as potassium nitrate, fluorides, oxalates,
varnish, adhesive resins, bioglass, casein phosphopeptide,
amorphous calcium phosphate, laser, and others.!'!]

Potassium nitrate is the most commonly used desensitizing
agents. It depolarizes the nerves and blocks the dentinal
tubules. It is available in the concentrations of 1%, 2%, 5%,
10%, and 15%. The potassium nitrate penetrates enamel
and dentin and its penetration depends on the concentration
and viscosity.['

The 5% potassium nitrate gel was used effectively for the
treatment of sensitivity.'¥) The 5% potassium nitrate gel is
known to reduce immediate pains score.['*!"]

The potassium nitrate gel showed a reduction of VAS
scores and was found to be effective for the treatment of
dentinal hypersensitivity. The pain reduction is due to the
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Graph 2: Mean satisfactory score for test and control group

Table 2: Mean satisfactory score for test and control

group
Group n Mean Chi-square
satisfactory test
scorexSDV
I Test group (5% potassium 100  0.71+0.46 P<0.001

nitrate gel + ultrasonic scaling)

II Control group (ultrasonic 100
scaling only)

SDV: Standard deviation

0.1+0.30

depolarization of the nerve and the blockage of dentinal
tubules.

The oxalic acid was also effectively used as desensitizing
agent to reduce sensitivity during periodontal therapy.!®

In the present study, mandibular anterior teeth were
assessed for pain sensation during ultrasonic scaling. The
mandibular anterior teeth are known to accumulate more
plaque and calculus.! Furthermore, these teeth are the
most sensitive during ultrasonic scaling.

The gel was applied for 5 min and ultrasonic scaling
was performed. The time span was sufficient enough
for penetration of potassium nitrate gel into the dentinal
tubules. The desensitization of dentinal nerves reduces
hypersensitivity.['”)

The patients were assessed for VAS with or without 5%
potassium nitrate gel application during ultrasonic scaling.
Forty percent of patients suffer from mild pain, 48% from
moderate, and 12% with severe pain.

The 5% potassium nitrate gel is effective for reducing
VAS scores during ultrasonic scaling. There was a
statistically significant difference (P < 0.001) between
the test and control sites. During ultrasonic scaling, 5%
potassium nitrate gel were 80%, 77.08%, and 25% times
effective against mild, moderate, and severe VAS scores,
respectively. The gel is effective with mild-to-moderate
VAS scores and marginally effective with higher scores.
The patient with higher VAS may require a higher
concentration of potassium nitrate gel application. The
duration of the gel application should also be increased
for better effect. The deeper penetration of potassium
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nitrate gel may reduce the hypersensitivity caused during
scaling.

The time limit of 3 min per tooth was kept as thorough
ultrasonic scaling can be completed within this time span.
The previous study by Graetz et al. and Torfason et al.
reported time span for ultrasonic scaling per tooth as 2 min
and 2.10 min, respectively.['3!]

The patient satisfactory level with gel application was
higher with the test group. The patient preferred gel
application before the ultrasonic scaling procedure. The
satisfactory level and acceptance of the topical application
of 5% potassium nitrate were similar to oxalate application
in the previous study.?”

There were no side effects with gel application during the
study. The taste and flavor of the gel were acceptable to
the patients. The application of the gel is easy and none
complicated in routine dental practice.

Conclusions

Ultrasonic  scaling causes mild-to-severe discomfort.
The use of 5% potassium nitrate gel during ultrasonic
scaling effectively reduces the sensitivity. The effect of
desensitizers lasts for a short duration. The concentration
used in the present study is effective against the lower
and moderate VAS score. For higher VAS scores, the
desensitizers were not found to be effective in reducing the
pain. Thus, future studies and research are required with
a higher concentration of potassium nitrate to relieve pain
and discomfort in patients with higher pain threshold.
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