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Abstract

Aim: This randomized, double blind, split mouth study was aimed to compare three dentin desensitizing treat-
ment modalities.

Methods: Two hundred sixty teeth of 25 patients; each having at least 2 hypersensitive teeth in each quadrant,
were included. Teeth were randomized to 4 groups: Group A treated with 2% NaF solution, Group B received
GLUMA®; an aqueous solution of Hydroxy-Ethyl-Methacrylate and Glutarldehyde, (HEMA-G), Group C re-
ceived iontophoresis with distilled water (placebo) and Group D was treated with NaF-iontophoresis. Pain re-
sponse was evaluated on a visual analogue scale (VAS), by using tactile, air blast and cold-water stimuli at 0-day,
15-day, 1-month and 3-months interval.

Results: All treatments were effective in reducing dentinal hypersensitivity significantly, Group D and Group
B were more effective than Group A and Group C at all time intervals. Group D and Group B were equally ef-
fective in reducing dentinal hypersensitivity at 15-day and 1-month interval but Group D was more effective at
3-months.

Conclusion: All treatment modalities were more effective in reducing hypersensitivity than placebo. 2% NaF-ion-
tophoresis and HEMA-G were more effective than 2% NaF local application at all time intervals. But at 3-months,
2% NaF-iontophoresis was more effective than HEMA-G, while placebo produced no significant effect in reduc-
tion of hypersensitivity.
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Introduction

Dentinal hypersensitivity is common clinical condition
and an age-old complaint, presenting problems to both
the patient and dentist and is reported to be relatively
widely prevalent (1). Although several hypotheses have
been advanced to explain how external stimuli may in-
fluence the nerve fibers, the most widely accepted is the
hydrodynamic theory (2,3).

Extensive research has been done on the treatment of
hypersensitive dentine, but no treatment is accepted
universally. Compliant with the hydrodynamic theory,
prevention and /or relief of the pain can be accomplished
by sealing the outer end of the dentinal tubules, coagu-
lation of dentinal protoplasm, blocking the pulpal end of
the dentinal tubules by formation of the secondary den-
tin or by anesthetizing nerve endings of the pulp (4,5).
Various therapeutics rationales have led to different
clinically proven treatment modalities. These include
nerve depolarization (6); as occurs with topical potas-
sium nitrate, protein binding and calcium compound
deposition within tubules; as with ‘tooth mousse’ or Ca-
sein phosphopeptide — Amorphous Calcium Phosphate
(7), increased peritubuar mineral deposition; as with
topical glucorticoid therapy (8) and photobiomodulation
leading to tubular occlusion that Laser desensitization
is based upon (9).

Studies have shown that topical application of NaF
exerts a desensitizing effect on exposed dentin, but
its effect is transient (10,11). Iontophoresis of NaF has
gained some popularity, a technique in which fluoride
can be transferred under electrical pressure deep into
the dentinal tubules, has been utilized (12,13). It pos-
sibly causes calcium fluoride precipitation, which may
decrease fluid movement induced by stimuli, reducing
dentin hypersensitivity.

Sealing the dentinal tubules with a bonding agent or ad-
hesive material has also been suggested to create long
lasting blockage of dentine hypersensitivity (14). One
such product is an aqueous solution of hydroxyl-ethyl-
methacrylate and glutaraldehyde (HEMA-G), and a
strong desensitizing effect of this system on dentin hy-
persensitivity has been reported (15,16). It blocks the den-
tinal tubules by coagulation of the dentinal fluid proteins
within the tubules, thereby counteracting the hydrody-
namic mechanism of dentinal hypersensitivity.

The comparative efficacies of various desensitizing treat-
ments are still unclear in spite of availability of multi-
ple treatment modalities, hence the present study was
planned to evaluate and compare the efficacy of 2% sodi-
um fluoride solution with and without iontophoresis with
a commercially available adhesive desensitizing agent.

Material and Methods
This three-month clinical trial included 260 teeth of
25 individuals of both sexes, age ranging from 20 to
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50 years selected from Department of Periodontology,
Government Dental College and Hospital, Ahmedabad;
who demonstrated tooth hypersensitivity on buccal sur-
face of the teeth to heat, cold and mechanical stimuli, at
least two teeth in each quadrant. The Institutional Re-
view Board and ethical committee approved the study
protocol, and written and verbal informed consent was
obtained from all study participants.

Exclusion criteria were; history of current desensitizing
therapy, cracked tooth, chipped teeth, defective restora-
tions, deep periodontal pockets or a tender tooth in same
quadrant, orthodontic appliances, bridge work, dentures,
deep dental caries or large restoration showing pulpal
response, periodontal surgery within last 6 months, any
chronic systemic disease or cardiac pacemakers.

-Study design

A split mouth study design was adopted; having ad-
vantages of same pain perception, oral hygiene habits,
dictary habits and psychosomatic factors. Each sub-
ject’s oral cavity was divided into 4 quadrants; different
drugs were applied in each. In order to avoid bias on the
part of the investigators and the patient, a double blind
technique was used, where neither the scorer of the pain
who examined the patients or nor the patient himself
was aware of the solution’s name. Before the hypersen-
sitivity treatment, phase I therapy was completed.
Sensitivity/ pain response was assessed by using the
Numerical 0-10 Visual Analogue Scale (VAS) (17).
Pre treatment sensitivity was evaluated on the by the
first investigator. After the test stimuli were applied at
baseline, the teeth rated five or more on VAS for any of
the two tests were selected for the study. All the teeth
to be treated were isolated by cotton rolls and dried
by air. Different drugs were randomly applied to each
quadrant according to the choice of the second inves-
tigator. The first investigator then evaluated the post
treatment VAS response by applying test stimuli at
0-day immediately after treatment, 15 days, 1-month
and 3-months.

-Test stimuli

The tooth number and the location of hypersensitive
arca were recorded and subjects thus screened were
examined for baseline sensitivity. For all test stimuli,
a 0-10 numerical rating VAS scale was adopted and the
patient was asked to provide a numerical VAS rating
with 0 indicating ‘no pain’ and 10 indicating ‘intoler-
ably severe pain’.

1) Tactile test (Mechanical method): A sharp dental
explorer (17\23) was passed lightly across the affected
area, perpendicular to long axis of tooth. The test is re-
peated three times before the score was recorded.

2) Air blast test: Air blast from dental syringe at 60-
pound/inches? pressure was directed on to the tooth for
Isecond from a distance of 10 mm.

3) Thermal (Water test):
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Cold water test —Using a plastic syringe and a starting
temperature of 20°C, water was flown on to the sensi-
tive surface for maximum of 3 seconds. If the response
was negative the teeth was retreated with a temperature
of 10°C or 0°

In any case, when the discomfort became intolerable
the stimulus was immediately removed. Throughout the
study, the test stimuli were applied in the same order,
with minimum 5-minute interval between the applica-
tions of different stimuli.

-Procedure for drug application

Drug-A

The 2% sodium fluoride solution was prepared freshly
each time by dissolving 200 mg of medical grade so-
dium fluoride powder (DNS Fine Chemicals, Mumbai,
India) in 10 ml of distilled water (Nirmal Prime Health
Care, Ahmedabad, India) in a sterile plastic bottle. A
cotton pledglet soaked in 2% NaF solution was placed
on the exposed cervical dentin of the tooth for period
of three minutes and the solution was dropped on to the
cotton pledged each minute.

Drug-B

GLUMA® solution (Heraeus Kulzer, South Bend, USA)
was dispended from a 5 ml plastic bottle containing 5%
gluteraldehyde, 35% Hydroxy-Ethyl-Methacrylate and
Glutarldehyde (HEMA-G) and purified water. A drop of
desensitizer was applied using a cotton applicator and left
for 30 sec. and then dried with stream of air until the fluid
film disappeared and the surface was no longer shiny.
Drug-C

Iontophoresis was performed by using a commercial-
ly available instrument; Desensitron II (Parkell Inc,
Farmingdale, USA). The forked end of an autoclaved
probe was inserted into the socket at the front of the
power unit. A cotton pledget was inserted into a dispos-
able white plastic applicator tube and pushed into the
tube with the probe until it was exposed at the other end.
The cotton pledged was wetted sufficiently with sever-
al drops of distilled water. Holding the device in one
ungloved hand and touching the patient with the other
ungloved hand completed the circuit. The current was
gradually increased to the selected level, a maximum of
0.5mA, and this current was applied for 2 minutes per
tooth, comprising a dosage of ImA per minute.
Drug-D

The tooth and iontophoresis instrument were prepared
similarly. The cotton pledged was wetted sufficiently
with several drops of freshly prepared 2% sodium fluo-
ride solution. The circuit was completed, and the cur-
rent was applied for 2 minutes per tooth. Some extreme-
ly sensitive patients complained of slight discomfort, in
those cases; the current was reduced below patient’s
threshold by turning the current knob counterclockwise.
However, treatment time was increased proportionally.
-Statistical Analysis
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Uncoding of data was done after 3-months by breaking
the code of the drug. Percentage of reduction in hyper-
sensitivity from pre-treatment level was determined by
tabulating the numerical change in VAS score at any
given point and expressed as a percentage value of the
pretreatment score.

All data obtained was appropriately tabulated and a sta-
tistical analysis was performed to assess and compare
the levels of significance (P value < 0.05) for mean per-
centage reduction of VAS scores by applying Paired T
test for intra-group comparison and Student’s T test for
inter-group comparisons.

Results

A total of 265 teeth were treated in 25 patients aged be-
tween 20 to 50 years. These included 64 teeth treated
with Drug A, 65 teeth treated with Drug B, 70 treated
with Drug C and 65 treated with Drug D, respectively.
Drug A or 2% sodium fluoride induced mean reduction
of hypersensitivity VAS scores for all three test stimuli
were 43%, 41%, 40% immediately after application on
0-day; which increased to 52%, 55%, 45% on the 15th
day; and 35%, 34%, 36% after 1-month. After 3-months,
the mean reductions in hypersensitivity were 24%, 22%,
22% respectively (Table 1). Thus, 2% sodium fluoride
showed significant reduction (p<0.05) in hypersensitiv-
ity from baseline on 0-day and 15th day for all stimuli,
with both tactile and air blast test showing highly signifi-
cant (p<0.01) reduction on day 15. At 1-month reduction
in sensitivity remained significant for all except for cold
stimulus. At 3-months both air blast and cold water test
were not significant and only tactile test showed signifi-
cant reduction from baseline.

Reduction in hypersensitivity with Drug-B or GLUMA®
(Table 1) was highly significant (p<0.01) on 0-day &and
15th day for all stimuli, and at 1-month &and 3-months
for tactile stimulus, while remaining at significant
(p<0.05) level for air blast and cold water test at the 1
and 3 month intervals. Reduction scores for all stimuli
were 82%, 80%, &and 76% at 0-day; increased to 92%,
93% &and 88% at 15th day; and 73%, 75%, &and 69%
at 1-month. On evaluation at 3-months, the reduction in
hypersensitivity was 55%, 52%, &and 50% respectively.
Drug-C or placebo iontophoresis with distilled water
(Table 1) caused significant (p<0.05) reduction in hy-
persensitivity scores compared to baseline (for tactile
and air blast test) on 0-day. Reduction in hypersensitiv-
ity for all stimuli were 28%, 29%, 22% immediately af-
ter application at 0-day. At 15-day, the reduction scores
were; 20%, 19%, 15%, which was non significant for
tactile test. At 3-months no (0%) reduction in hypersen-
sitivity was noted for all stimuli.

Drug-D or ionotophoresis with 2% sodium fluoride
(Table 1) caused highly significant (p<0.01) reduction
in hypersensitivity on 0 day, 15th day and 1 month for
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Table 1. Intra-group comparison of percentage of hypersensitivity reduction from baseline (1).

DRUG A
TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
(Mean) % | tvalue p (%) t p (%) t P (%) t p
Reduction value value value value value value value
Tactile 43 18.55 <0.05* 52 18.39 | <0.01** 35 14.37 <0.05* 24 9.35 <0.05*
Air blast 41 22.66 <0.01%* 55 16.56 | <0.01** 34 15.66 <0.05* 22 8.28 >0.05
Cold water 40 23.97 <0.05* 45 21.39 <0.05* 36 17.19 >0.05 22 9.02 >0.05
DRUG B
TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
(Mean)% t value p (%) t P (%) t p (%) t P
Reduction value value value value value value value
Tactile 82 42.80 <0.01%* 92 3592 | <0.01** 73 29.60 <0.01** 24 20.37 <0.01**
Air blast 80 33.78 <0.01** 93 28.27 | <0.01** 75 29.87 <0.05* 52 22.32 <0.05*
Cold water 76 49.73 <0.01** 88 35.28 | <0.01** 69 39.89 <0.05* 50 27.50 <0.05*
DRUG C
TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
(Mean)% t p (%) t p (%) t p (%) t p
Reduction value value value value value value value value
Tactile 28 19.59 <0.05* 20 14.12 >0.05 6 9.50 >0.05 0 0.80 >0.05
Air blast 29 17.12 <0.05* 19 13.26 <0.05* 11 7.68 >0.05 0 0.56 >0.05
Cold water 22 20.75 >0.05 15 16.40 >0.05 8 11.68 >0.05 0 0.71 >0.05
DRUG D
TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
(Mean)% t P (%) t p (%) t P (%) t P
Reduction value value value value value value value value
Tactile 85 52.15 <0.01%* 95 39.65 | <0.01%* 82 40.85 <0.01%* 73 38.37 <0.01%*
Air blast 89 46.25 <0.01%* 96 4298 | <0.01** 85 38.52 <0.01%* 74 31.72 <0.01%*
Cold water 84 57.13 <0.01%* 91 55.84 | <0.01%%* 78 52.73 <0.01** 68 40.81 <0.05*

all three stimuli. At 3 months, tactile and air blast test
remained at highly significant levels while cold-water
test dropped to a significant level (p<0.05). The reduc-
tion in hypersensitivity at 0-day were 85%, 89%, 84%
respectively for all stimuli, while on 15th day the scores
increased to 95%, 96%, 91%. At 1-month a drop oc-
curred to 82%, 85%, 78%, which changed to 73%, 74%,
68% at 3-months.

Group comparisons (Table 2) indicate that with regard
to immediate hypersensitivity reduction; Drug A or so-
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dium fluoride without iontophoresis was significantly
less effective than both Drug B (GLUMA®) and Drug D
(sodium fluoride with iontophoresis) and as compared to
placebo (Drug C), it showed significantly better results
only with the air blast test, (p<0.05). However, at 15
days and | month, Drug A became significantly better
than placebo with both tactile and cold-water tests. No
significant difference was noted between Drug A and
placebo at 3 months. Drug A remained less significantly
effective at all other times intervals compared to both
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Drugs B and D.

Comparing Drugs B and D, non-significant differences
were noted at 0 day and 15 day. However, at 1 month,
there was significantly more hypersensitivity reduc-
tion by Drug D with tactile and cold-water tests. At 3

Table 2. Group comparisons between drugs (2).

Dentin hypersensitivity management

GROUP COMPARISON BETWEEN DRUG-A AND B

TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
TACTILE t=16.80 t=1147 t=17.94 t=12.57
SIGNIFICANCE ok * ok *
AIR BLAST t=15.16 t=8.99 t=14.94 t=11.13
SIGNIFICANCE ok * * ok
COLD WATER t=17.57 t=10.83 t=14.35 t=1036
SIGNIFICANCE * * ok ok
GROUP COMPARISON BETWEEN DRUG-A AND C
TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
TACTILE t=-2.59 t=-791 t=-4.47 t=-8.62
SIGNIFICANCE * *
AIR BLAST t=-337 t=-5.94 t=-5.26 t=-7.03
SIGNIFICANCE *
COLD WATER t=-1.92 t=-591 t=-5.86 t=-7.17
SIGNIFICANCE * *
GROUP COMPARISON BETWEEN DRUG-A AND D
TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
TACTILE t=2024 t=14.13 t=22.57 t=2247
SIGNIFICANCE ok * o ok
AIR BLAST t=19.87 t=13.54 t=19.68 t=18.27
SIGNIFICANCE ok * ok ok
COLD WATER t=19.70 t=16.78 t=19.78 t=18.44
SIGNIFICANCE ok * ok *
GROUP COMPARISON BETWEEN DRUG-B AND C
TEST 0-DAY 15 DAY 1-MONTH 3-MONTHS
TACTILE =-21.76 =-19.98 =-21.27 =-2334
SIGNIFICANCE ok ok o *
AIR BLAST t=-19.37 t=-17.73 t=-22.32 t=-22.22
SIGNIFICANCE * o ok *
COLD WATER t=-19.39 t=-16.88 t=-22.69 t=-20.54
SIGNIFICANCE * * ok *
GROUP COMPARISON BETWEEN DRUG-B AND D
3-

TEST 0-DAY 15 DAY 1-MONTH MONTHS
TACTILE t=2.11 t=2.51 t=5.65 t=11.94
SIGNIFICANCE * ok
AIR BLAST t=2.00 t=3.95 t=5.07 t=8.43
SIGNIFICANCE *
COLD WATER t=0.97 t=4.20 t=5.25 t=9.45
SIGNIFICANCE * ok
GROUP COMPARISON BETWEEN DRUG-C AND D

3-

MONTH
TEST 0-DAY 15 DAY 1-MONTH S
TACTILE t=-26.32 t=-22.84 t=-23.04 t=-3427
SIGNIFICANCE ok o ok ok
AIR BLAST t=-24.89 t=-25.38 t=-27.87 t=-32.15
SIGNIFICANCE ok * Hok -
COLD WATER t=-21.44 t=-23.62 t=-29.53 t=-30.68
SIGNIFICANCE ok ok * .

* - Significant

** - Highly significant 2-Students T Test

months, this difference was also significant with air-
blast test, while being highly significant with tactile and
cold-water tests. Both drugs B and D were significantly
more effective than placebo at all intervals. Although,
at 3 months the comparison of placebo with Drug D
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remained highly significant (p<0.01), while that of pla-
cebo with Drug B was significant (p<0.05), using all
three tests.

Discussion

Dentinal hypersensitivity is a very distinct and annoy-
ing clinical problem. Affected patients avoid and can no
longer enjoy hot cold, chilled, acidic or sweet liquid and
food (18). Selection of the correct treatment modality is
based on the premise of proven clinical efficacy both in
terms of magnitude and duration of desensitizing effect.
Lack of proven universal acceptance of any one such
treatment creates the need for a comparative analysis of
most commonly accepted desensitizing treatments. The
present study was carried out using double blind, rand-
omized, parallel group and split mouth design (19,20).
Sensitive teeth were exposed to tactile, air blast, and
cold-water stimulus simultaneously and in the same
manner as it is described before (21,22). Scoring for
hypersensitivity was done with numerical rating Visual
Analogue Scale. The validity and reliability of VAS for
measuring both experimental &and clinical pain had
been demonstrated (17). The 0-10 numerical rating VAS
scale has been shown to be an efficacious alternative to
the continuous VAS, while being simpler in application
and patient comprehension (23). Other pain quantify-
ing assessment modes include the intensity verbal de-
scriptor or unpleasantness verbal indicator, but are more
subject to inaccuracy than VAS. Although force-probes
or scratchometer have been widely used, they were not
used in our study because these are contraindicated in
evaluating treatment by adhesive restorative materials
i.e. HEMA-G (24).

Sodium fluoride purportedly blocks dentinal tubules
through the precipitation of calcium fluoride crystals.
Topical application is sometimes transient and incom-
plete (11). Therefore iontophoresis was envisioned as
a method of electrically transporting fluoride ions into
the dentinal tubules (12,25). Burke and Malik (26) sug-
gested sealing of the tubules or impregnating them with
some bonding resin or adhesive material. This action
was attributed to gluteraldehyde, which is a biologi-
cal fixative that may denature the protein in the den-
tinal fluid, thereby occluding the dentinal tubule (27).
HEMA-G, being water soluble, might promote deep
penetration of glutarldehyde into the tubules leading to
formation of peripheral intrinsic barrier consisting of
multiple thin septa within its lumen (16).

Reduction of sensitivity with sodium fluoride applica-
tion did not show immediate results as also observed
by Tal et al (28). Sodium fluoride application caused a
modest reduction of hypersensitivity. Precipitation of
CaF crystals causing reduction of the functional radius
of dentinal tubules occurs in 1 to 4 weeks after sodium
fluoride application (29-31). The results also show re-
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duction in efficiency at 3-months for all stimuli that may
be attributed to a fairly rapid loss of the occluding layer
of CaF, as it is diluted by saliva (32). This may explain
why topical application of NaF has limited effectiveness
in reducing sensitivity in long-term basis.

The significant effect of the dentin adhesive desensi-
tizer GLUMAY is attributed to glutaraldehyde, which
occludes dentinal tubules by protein precipitation
(27,33,34). A highly significant immediate relief effect
was as noted before (33,34). However, there was a re-
duction in the effectiveness of the product at 3-months,
probably as a result of loss or wear of the occluding
layer (35).

Iontophoresis with distilled water, as a control treatment
demonstrated significant reduction of hypersensitivity
scores at 0 and 15 days. These results are likely to be
due to placebo effect of the instrument, similar to those
reported by McBride et al (21).

Our findings at 0-day indicated that sodium fluoride
iontophoresis provides immediate effect from dentinal
hypersensitivity as noted previously (36), possibly be-
cause of microprecipitaion of calcium fluoride within
the dentinal tubules (25). Lefkowitz et a and Burdilkl
(37) proposed that application of current results in for-
mation of reparative dentin and dead tracks that prevent
the passage of stimuli from exposed dentin to the pulp.
We noted the best results at 15th day to 1-month in this
study, which may denote that adequate amount of re-
parative dentin is formed after 1 to 3 weeks. Results of
therapy at 1-month and 3-months show the long-term
effect of 2% sodium fluoride iontophoresis, possibly
consistent with the hypothesis that electrically driven
fluoride ions react with calcium in the hydroxyapatite
to form fluorapatite, which blocks the dentinal tubules
(38). The magnitude of results did not reach 100% and
could reflect the requirement of more current or current
loss through adjacent soft tissue (39). Similar to that ob-
served for GLUMA®, the reduction in the effectiveness
of the product at the end of study is likely to be due to
loss or wear of the occluding layer (40).

On comparative analysis, GLUMA® showed better im-
mediate effect as compared to topical 2% sodium fluo-
ride at all time intervals. This is likely to be due to in-
tradentinal sealing observed with dentin adhesives.16.
Conversely; sodium fluoride takes time to form calcium
fluoride crystals. Comparing sodium fluoride with and
without iontophoresis, 2% sodium fluoride had no im-
mediate effect on reduction of hypersensitivity, while
2% sodium fluoride with iontophoresis was demonstrat-
ed to have an immediate post treatment effect (40).
Comparing the effects of the most effective treatments
GLUMA® and 2% sodium fluoride iontophoresis; while
similar efficacies are noted at 0, 15 day time intervals,
from 1 month toward 3 month intervals iontophoresis
resulted in significantly better results. Olusile et al, in a
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short term study reported a better immediate response
to GLUMA® compared to fluoride iontophoresis, but
noted a better response at 7 days with iontophoresis 41;
although we did not find GLUMA® to be superior at 0
day, our | and 3 month findings validate those of previ-
ous studies denoting that iontophoresis provides better
long term relief (35,41). In in -vivo situations, the ef-
fectiveness of adhesives can be compromised over time
as the seal between the adhesive and the dentin surface
breaks down, consequently dentine sensitivity may re-
occur (42) and is possibly the explanation for the de-
creased long-range efficacy that we noted.

The highly subjective nature of the condition makes it
extremely difficult to evaluate dentine hypersensitiv-
ity objectively (43). The potential limitation of studying
treatment responses to dentinal hypersensivity is the sub-
jective assessment of response that obviously lacks stand-
ardized measurability, (44), although we utilized a split
mouth study design to limit the influence of inter subject
response variability. Studies incorporating larger sample
sizes are essential to further validate our findings.

Conclusions

The results of our study indicated all three agents, 2%
NaF local application, 2% NaF iontophoresis and HE-
MA-G (GLUMA®) desensitizer were effective in de-
creasing sensitivity as compared to placebo for all stim-
uli at different time intervals. 2% NaF iontophoresis and
HEMA-G were equally effective on all test stimuli at
different time intervals. Placebo or iontophoresis with
distilled water did not show significant improvement in
hypersensitivity at any stage of study. Topical 2% so-
dium fluoride without iontophoresis, although does not
provide any immediate effect but cause modest relief
of hypersensitivity after 15th day. Its effect gradually
wears, so it is not a long-term reliable drug. GLUMA®
and 2% sodium fluoride with iontophoresis both cause
immediate relief in hypersensitivity. The efficacy of
both these drugs is somewhat similar up to duration of
1-month. However at 3-months interval, 2% sodium flu-
oride iontophoresis was comparatively more efficient,
indicating a longer lasting effect.

References

1. Rees JS, Addy M. A cross-sectional study of dentine hypersensi-
tivity. J Clin Periodontol. 2002;29:997-1003.

2. Brannstrom M, Astrom A. A Study on the mechanism of pain elic-
ited from the dentin. J Dent Res. 1964;43:619-25.

3. Krauser JT. Hypersensitive teeth. Part I: Etiology. J Prosthet Dent.
1986;56:153-6.

4. Cummins D. Dentin hypersensitivity: from diagnosis to a break-
through therapy for everyday sensitivity relief. J Clin Dent. 2009;
20:1-9.

5. Rosing CK, Fiorini T, Liberman DN, Cavagni J. Dentine hypersen-
sitivity: analysis of self-care products. Braz Oral Res. 2009;23:56-
63.

6. Kim S. Hypersensitive teeth: desensitization of pulpal sensory
nerves. J Endod. 1986;12:482-5.

€489

Dentin hypersensitivity management

7. Kowalczyk A, Botulinski B, Jaworska M, Kierklo A, Pawinska M,
Dabrowska E. Evaluation of the product based on Recaldent tech-
nology in the treatment of dentin hypersensitivity. Adv Med Sci.
2006;51: 40-42.

8. Leonard EP, Cotton WR. Dentine in vivo impermeability to ra-
dioactively labeled prednisolone. Oral Surg Oral Med Oral Pathol.
1971;31:104-12.

9. Ladalardo TC, Pinheiro A, Campos RA, Brugnera Jinior A, Zanin
F, Albernaz PL, et al. Laser therapy in the treatment of dentine hy-
persensitivity. Braz Dent J. 2004; 15:144-50.

10. Clement AJ. Sodium fluoride paste as a desensitising agent for
hypersensitive dentine. Br Dent J. 1947; 82:168.

11. Murthy KS, Talim ST, Singh I. A comparative evaluation of
topical application and iontophoresis of sodium fluoride for desen-
sitization of hypersensitive dentin. Oral Surg Oral Med Oral Pathol.
1973;36:448-58.

12. Lefkowitz W, Burdick HC, Moore DL. Desensitization of dentin
by bioelectric induction of secondary dentin. J Prosthet Dent. 1963;
13:940-9. http://dx.doi.org/10.1016/0022-3913(63)90239-7

13. Berman LH. Dentinal sensation and hypersensitivity. A review of
mechanisms and treatment alternatives. J Periodontol. 1985; 56:216-22.
14. Brannstrom M, Johnson G, Nordenvall KJ.Transmission and
con—rol of dentinal pain: resin impregnation for the desensitization
of dentin. J Am Dent Assoc. 1979; 99:612-8.

15. Burke FJT, Malik R, Treatment of dentinal hypersensitivity using
dentin bonding system. Int Dental J 2000;50:283-8.

16. Schupbach P,Lutz F, Finger WJ. Closing of dentinal tubules bey
Gluma desensitizer. Eur J Oral Sci 1997;105:414-21.

17. Price DD, McGrath PA, Rafii A, Buckingham B. The validation
of visual analogue scales as ratio scale measures for chronic and ex-
perimental pain. Pain. 1983;17:45-56.

18. Meffert, RM, Hoskins, SW. Effect of a strontium chloride den-
tifrice in relieving dental hypersensitivity. J. Periodontol 1964;
35:232-5.

19. Al-Sabbagh M, Andreana S, Ciancio SG. Dentinal hypersensi-
tivity: review of aetiology, differential diagnosis, prevalence, and
mechanism. J Int Acad Periodontol. 2004;6:8-12.

20. Wallenstein S, Fleiss JL, Chilton NW. The logistic analysis of
categorical data from dental and oral experiments. Pharmacol Ther
Dent. 1981;6:65-78.

21. McBride MA, Gilpatrick RO, Fowler WL. The effectiveness of
sodium fluoride iontophoresis in patients with sensitive teeth. Quin-
tessence Int. 1991;22:637-40.

22. Clark GE. Designing hypersensitivity clinical studies. Dent Clin
North Am. 1990; 34:531-44.

23. Gillam DG, Bulman JS, Newman HN. A pilot assessment of alter-
native methods of quantifying dental pain with particular reference
to dentine hypersensitivity. Community Dent Health. 1997;14:92-6.
24. Dayton RE. Treatment of hypersensitive root surface with dental
adhesive material. J Periodontol. 1974;45:873-76.

25. Singh S, Manhold JH, Doyle JL, Weisinger E. Desensitizing ef-
fects of iontophoresis. J N J Dent Assoc. 1974; 45:24-6.

26. Burke FIT, Malik R, Treatment of dentinal hypersensitivity using
dentin bonding system. Int Dental J. 2000;50:283-8.

27. Felton D, Bergenholtz G, Cox CF. Inhibition of bacterial growth
under composite restorations following GLUMA pretreatment. J
Dent Res. 1989;6:491-5.

28. Tal M, Oron M, Gedalia I, Ehrlich J. X-ray diffraction and scan-
ning electron microscope investigations of fluoride-treated dentine
in man. Arch Oral Biol. 1976;21:285-90.

29. Jensen AL. et al Hypersensitivity controlled by iontophoresis. J
Am Dent Assoc. 1964; 68:216-24.

30. Orchardson R, Gilliam D. Managing dentin hypersensitivity. J
Am Dent Assoc. 2006;137:990-8.

31. Minkov B, Marmari I, Gedalia I, Garfunkel A. The effectiveness
of sodium fluoride treatment with and without iontophoresis on the
reduction of hypersensitive dentin. J Periodontol. 1975; 46:246-52.
32. Everett FG, Hall WB, Phatak NM. Treatment of hypersensitive
dentin. J Oral Ther Pharmacol. 1966;2:300-10.



Med Oral Patol Oral Cir Bucal. 2012 May 1;17 (3):e483-90.

33. Davidson DF. The Gluma Bonding system. J Can Dental Assoc
1997;63:38-41.

34. Dondidall’ Orologio G, Lorenzi R. Dentin desensitizing effects
of Gluma Alternate, health dent desensitizer and sSchotchbond mul-
tipurpose. Am J Dent 1999;12:103-6.

35. Singal P, Gupta R, Pandit N. 2% sodium fluoride-iontophoresis
compared to a commercially available desensitizing agent. J Peri-
odontol. 2005;76:351-7.

36. Walton RE, Leonard LA, Sharawy M, Gangarosa LP. Effects on
pulp and dentin of iontophoresis of sodium fluoride on exposed roots
in dogs. Oral Surg Oral Med Oral Pathol. 1979;48:545-57.

37. Lefkowitz W, Burdilk. Desensitization of dentin by bioelectrical
induction of secondary dentin. J Periodontol Res. 1963; 13:940-9

38. Van Meerbeek B, Peumans M, Gladys S, Braem M, Lambrechts
P, Vanherle G. Three-year clinical effectiveness of four total-etch
dentinal adhesive systems in cervical lesions. Quintessence Int.
1996;27:775-84.

39. Gangarosa LP, Park NH. Practical considerations in iontophoresis
of fluoride for desensitizing dentin. J Prosthet Dent. 1978;39:173-8.
40. Kern DA. Effectiveness of NaF on tooth hypersensitivity with
and without iontophoresis. J Periodontol. 1989; 60:386-9.

41. Olusile AO, Bamise CT, Oginni AO, Dosumu OO. Short-term
clinical evaluation of four desensitizing agents. J Contemp Dent
Pract. 2008; 9:22-9.

42. Martens LC, Surmont PA. Effect of anti-sensitive toothpastes on
opened dentinal tubules and on two dentin-bonded resins. Clin Prev
Dent. 1991;13:23-8.

43. Gillam DG, Bulman JS, Jackson RJ, Newman HN. Comparison
of 2 desensitizing dentifrices with a commercially available fluoride
dentifrice in alleviating cervical dentine sensitivity. J Periodontol.
1996;67:737-42.

44. West NX, Addy M, Jackson RJ, Ridge DB. Dentine hypersensi-
tivity and the placebo response. J Clin Periodontol. 199;24:209-15.

€490

Dentin hypersensitivity management



