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ABSTRACT

Objectives: The aim of this study is to compare the clinical effectiveness of hydrochloric acid-pumice com-
pound and sodium hypochlorite-pumice compound in treating dental fluorosis using micro abrasion technique.

Materials and Methods: A Randomized Clinical Trial were carried out in Fatima Jinnah Dental College
& Hospital, Karachi, from Ist November 2019 to 30th April 2020. Total 30 patients in each group were
included. Preoperatively shade was checked. The mixture was applied 10 times or more during the same
session. Total treatment time was around 30 minutes. Every patient received entire micro abrasion treatment.
At the end of the treatment, neutral sodium fluoride gel was applied. Then changes in shade were checked.
Descriptive statistics were calculated. Chi square test was applied to compare effectiveness of both groups.
P-value <0.05 as significant.

Results: There were 53.3% male and 46.7% female patients in Group-A (hydrochloric acid—pumice com-
pound) and 60% male and 40% female patients in Group-B (sodium hypochlorite—pumice compound). Mean
pre-operative shade in group-A and group-B was 4.53+0.50 and 4.66%0.47 respectively. Mean post-operative
shade in group-A and group-B was 2.90+0.75 and 3.96+0.99 respectively. Effectiveness was found 90% in
group-A and 53.3% in group-B. The results showed significant association of effectiveness with study groups.

Conclusion: Effectiveness was 90% with hydrochloric acid-pumice compound and 53.3% with sodium
hypochlorite-pumice compound. The enamel micro abrasion is efficient and effective for producing esthetic
improvements.
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INTRODUCTION the tooth a glass-like sheen. The optical features of
the freshly micro-abraded surface mask the residual
subsurface stains. This property of vitreous materials
is known as the "abrasion effect" or "enamel glaze."
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by a disruption in the mineralization process. It has
been documented 9, 11, and 12 that the texture of
the intrinsic white stain (i.e., a stain of hard texture
and any colour presented on the buccal surface of the
anterior and premolar teeth) is the primary indicator
for the microabrasive operation, rather than its aetiol-
ogy. The microabrasion procedure to remove enamel
stains causes minimal loss of enamel when related to
the total amount of remaining enamel*® and clinically
over time, promotes the achievement of an enamel
surface with considerable uniformity, smoothness,
and luster, which is known as the “abrosion effect”.
This, according to Croll in 1991" Donly and others
in 19927 and Segura in 1993'? is the result of the
deposition of mineral substances from the abrasive
and erosive action of the microabrasive compound.

Dental fluorosis is a condition in which the
enamel becomes hypomineralized as a result of
excessive fluoride consumption, resulting in opaque
white regions or discolorations ranging from yellow
to dark brown, as well as porosities on the enamel
surface!. Fluorosis staining is widely regarded as an
aesthetic issue due to the psychological impact of
unsightly maxillary or mandibular anterior teeth?.
Dental fluorosis, on the other hand, is not the only
cause of enamel demineralization. Some pertur-
bations in the mineralization process may cause
opaque white to golden brown discolorations, even
with pitting®. Their distinction can be made based on
their locations, since stains caused by dental fluorosis
are commonly found on all teeth mineralizing at the
same time, and fluorosis stains are likewise defined
as non-discrete opaque enamel conditions*. Fluorosis
stains are often treated in three ways: removing the
stained enamel, whitening the affected tooth, and/or
covering the stained area’. Enamel micro abrasion,
vital bleaching, a combination of both procedures,
and direct or indirect restorations for treating fluo-
rosed teeth have all been documented in the literature
as being compatible with these principles®. Options
for treating unattractive discolouration of anterior
teeth that compromise smile aesthetics include
tooth preparation and invasive procedures such as
porcelain veneers or bonded composite resin. As a
result, a conservative strategy (e.g., micro abrasion)
has been developed to remove stains and superficial
dental abnormalities while preserving tooth structure
and improving dental aesthetics’. Wright! suggested
the etch-bleach-seal procedure for removing yel-
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low-brown stains. First, the damaged tooth should
be etched for 60 seconds with 37% phosphoric acid,
followed by 5-10 minutes of continuous application
of 5% sodium hypochlorite as the bleaching agent.
The tooth must then be re-etched and coated with
a protective covering, such as a clear fissure sealer
or composite bonding agent®. In this investigation,
only 53.3% of the mixture of sodium hypochlorite
and pumice to remove dark stains was clinically
effective. Enamel micro abrasion is a gentle way to
remove surface enamel and correct discolorations.
Depending on the number of applications and acid
concentration, the enamel micro abrasion process
results in a loss of enamel of 20-200 micrometres.
The enamel micro abrasion process combines pumice
or silica carbide particles with 18% hydrochloric acid
or 37% phosphoric acid gel®. The purpose of this
study is to compare the ability of the aforementioned
chemicals to eliminate fluorosis stains. In Pakistan,
no clinical investigation comparing the therapeutic
efficiency of hydrochloric acid and sodium hypo-
chlorite use in micro abrasion technique has been
undertaken. Drinking and dietary habits influence
the outcome of micro abrasion by affecting the
severity and persistence of fluorosis stains, which
can impact the effectiveness of treatment materials
like hydrochloric acid and sodium hypochlorite. Our
population's dietary and drinking habits differ from
those of other populations. As a result, outcomes
may differ from published data, and this provided me
with a compelling reason to undertake this study in
our local population. As a result, this research will
assist us in determining the best and most appropriate
material for micro abrasion technique in terms of
clinical effectiveness.

MATERIALS AND METHODS

The study was a randomised controlled experi-
ment that looked at the clinical efficacy of hydrochlo-
ric acid and sodium hypochlorite used in the micro
abrasion technique for treating dental fluorosis. The
research was carried out at the Fatima Jinnah Dental
College & Hospital's Department of Operative Den-
tistry in Karachi, Pakistan. The study received ethical
approval from the institution's Ethical Committee
and Review Board. Fluorosis patients were checked
by a single calibrated operator. The experiment ran
from November 1st, 2019, through April 30th, 2020.
Researchers used the WHO calculator to determine
the sample size, applying statistics of 94% for sodium
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hypochlorite21 and 12.1% for hydrochloric acid14,
with a test power of 90%. Although the calculated
sample size was 60, the researchers only used 30
patients in each group.

The study included patients aged between 18 and
40 years who had permanent dentition, as confirmed
through clinical examination. Eligible participants
were required to have at least four maxillary incisors
with a score of 4 on Dean’s Fluorosis Index and no
caries or restorations on the teeth to be treated. Pa-
tients were excluded if they exhibited poor oral or
general health, had a history of smoking or tobacco
use, showed signs of periodontal disease, had caries
on anterior teeth, or experienced hypersensitivity in
the teeth, all assessed through clinical examination.
The teeth were initially cleaned with preventive
paste so that they could be appropriately evaluated.
The teeth were then dried using cotton rollers, and
the degree of discoloration was evaluated 30 sec-
onds after air drying. The Dean's Fluorosis Index
24 was used to determine the severity of fluorosis
on maxillary and mandibular incisors and canines.
Patients with moderate fluorosis, as measured by
Dean's Fluorosis Index, were taken in the study. In
this clinical trial, a total of 60 patients were enrolled,
with 30 participants in each of two groups. With the
use of the VITA traditional A1-D4® shade guide, the
initial tooth colour was recorded. The order of the
VITA classical family of hues is as follows: Al - A4
(reddish brownish), B1 - B4 (reddish-yellowish), C1
- C4 (greyish tones), and D2 - D4 (dark brownish)
(reddish-grey). The shade of teeth was evaluated
in natural daylight. The closest color was chosen
from the shade tab. A single calibrated operator ad-
ministered micro abrasion treatment. A lottery was
used to select one of the aforementioned materials.
Before beginning treatment, a rubber dam was used
to isolate the anterior teeth. On top of the fluorosis
stains, a 1 mm thick layer of slurry comprised of
any of the aforementioned substances (18% HCIl
and 5% sodium hypochlorite) mixed with pumice
was applied. These surfaces were micro-abraded for
30 seconds utilizing rubber prophy cups linked to a
slow-speed handpiece and a light amount of pressure.
Following each treatment, the teeth were rinsed with
water spray. Ten or more applications of the mixture
were made during the same session. The duration of
treatment was roughly 30 minutes. Every patient was
treated with micro abrasion in a single consultation.
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Four minutes were spent applying neutral sodium
fluoride gel (1,2%) at the conclusion of the proce-
dure. The post-operative alteration in tooth shade was
then evaluated using the VITA traditional A1-D4®
shade guide. Effectiveness was deemed positive if
there was at least one shift in shade from baseline to
shade group A 1-D4 immediately after the procedure.
If there is no change in hue from the baseline, the
effectiveness was deemed negative.

The data were analysed using version 21 of
SPSS. Due to the quantitative nature of the data, the
mean and standard deviation were determined for
age. Frequency and percentage were computed for
gender and efficacy (measured by change in tooth
shade using the VITA traditional A1-D4® shade
guide). The effectiveness of the two groups were
compared using the chi-square test. Effect modifiers
such as age and gender were managed using strat-
ification. A post-stratification chi-square test was
conducted with a significance threshold of P 0.05.

RESULT

The purpose of this study was to assess the clin-
ical efficacy of hydrochloric acid-pumice compound
and sodium hypochlorite-pumice compound in treat-
ing dental fluorosis utilising micro abrasion. Thirty
patients were involved in both experimental groups,
Group A (hydrochloric acid-pumice compound) and
Group B (sodium hypochlorite-pumice compound).
The qualitative characteristics are presented as fre-
quencies and percentages. The average and standard
deviations of quantitative variables were reported.
The purpose of stratification was to determine
the impact of modifiable factors on outcome. The
post-stratification chi-square test was done with
significance set at P 0.05. As shown in Table-1,
group A comprised 53.3% male and 46.7% female
patients, whereas group B comprised 60% male and
40% female patients. Patients in group A and group
B had mean ages 0f 25.234.08 and 25.434.44 years,
respectively. Table 2 presents the descriptive statis-
tics for age. Age was further categorised into two

Table 1: Frequency distribution of gender

MALE (%) | FEMALE | romaL
(%)
GROUPA | 16(53.3 %) | 14 (46.7 %) 30
GROUPB | 18(60%) | 12(40%) 30
*A (Hydrochloric Acid - Pumice Compound)** B (Sodium

Hypochlorite-Pumice Compound)
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groups. In Figure-2, the frequency and percentage of
age groups are displayed. Table-3 displays that the
mean pre-operative tooth shade for groups A and B
was 4.530.50 and 4.660.44 correspondingly. In Ta-
ble-4, the mean post-operative tooth shade for groups
A and B was 2.900.75 and 3.960.99, respectively.
In our study, 90% of cases in group A and 53.3% of
cases in group B were effective, as shown in Table 5.
The effectiveness of the two groups were compared
using the chi-square test. P values 0.05 were deemed
significant. As shown in Table 6, the results revealed
a significant connection between study groups and
effectiveness (p=0.002).

DISCUSSION

Itis frequently difficult to assess the real depth of
intrinsic enamel stains. Since it is a less intrusive and
more conservative operation, enamel microabrasion
should be the initial treatment choice. This treatment

has the advantages of requiring less structural remov-
al, eliminating sensitivity and post-operative pain,
requiring no tooth preparation, requiring less time,
and being simple to execute. 9, 10 Microabrasion
conceals, eliminates discoloured tooth structure,
and improves tooth colour. During processing, a
highly polished, densely packed mineralized struc-
ture forms the surface layer. This method combines

Group B

Group A

m<25years m>25years

Score  Criteria Definition Fig 2:Frequency and percentage of patients according to
age group (n=60)
0 Normal Smooth, bright, pa‘[e C(eamy—wtilte translucent Table 5: Frequency distribution of effectiveness for Group
surface. No white discoloration of teeth.
A and Group B
: A few white flecks or white spots mainly on the
1 [Questionable edge of the incisors and cusps. n (%) Yes n (%) No Total
Group A 27 (90 %) 3(10 %) 30
; Small opaque white areas covering less than
2 Very mild 259 of the tooth surface. Group B 16 (53.3 %) 14 (46.7 %) 30
Table 6: Frequency of effectiveness according to stud
3 Mild Opague white areas covering less than 50% of 1 y roup (n=60) g ¥
the tooth surface. group
All tooth surfaces are affected; a marked Effectiveness Study Group
4 Moderate | deterioration of occlusal surfaces; brown stains G N B Total | P-Value
may be present. roup roup
5 o All tooth surfaces are affected; discrete or Yes 27(628) | 16(372) 4
confluent holes; brown stains present. No 3(17.6) | 14(82.4) 17 0.002*
Fig 1:Dean’s fluorosis index ** Total 30 30 60
Table 2: Descriptive statistics of age (years) for Group A and Group B
Mean Standard Deviation Median Minimum Maximum Range
Group A 25.23 4.08 26.00 18 31 13
Group B 25.43 4.46 26.50 18 32 14
Table 3: Descriptive statistics of pre-operative tooth shade for Group A and Group B
Mean Standard Deviation Median Minimum Maximum Range
Group A 4.53 0.50 5.00 4 5 1
Group B 4.66 0.47 5.00 4 5 1
Table 4: Descriptive statistics of post-operative tooth shade for Group A and Group B
Mean Standard Deviation Median Minimum Maximum Range
Group A 2.90 0.75 3.00 2 5 3
Group B 3.96 0.99 3.50 3 5 2
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hydrochloric acid or phosphoric acid with abrasive
powder to remove the enamel's surface layer.10 A
study was conducted by Celik et al.14 which aimed
at evaluating the effect of severity of fluorosis on the
clinical performance of enamel microabrasion using
6.6% hydrochloric acid (HCL). It was reported that
an improvement was observed in 63.5% patients
with mild fluorosis and 12.1% with severe fluorosis.
The present study reported that in the group which
was treated with hydrochloric acid (HCL) for the
purpose of enamel microabrasion, improvement was
observed in 90% of the patients reported satisfaction
with the treatment. Another study conducted by
Sheoran et al.15 aimed to compare the clinical effica-
cy of enamel microabrasion using 18% hydrochloric
acid and 37% phosphoric acid on removal of visually
unaesthetic developmental enamel defects of young
permanent anterior teeth in children. It was report-
ed that group treated with HCL had 81.4% while
phosphoric acid was found efficacious in 81.7% of
the patients. Gupta et al. 16 conducted a study which
aimed at evaluating the effectiveness of the different
treatment modalities for the removal of unaesthetic
dental fluorosis stains in children.16 According to the
treatment options, the patients were separated into
three groups: in-office bleaching with 35% hydrogen
peroxide (Group 1), enamel microabrasion followed
by in-office bleaching with 44% carbamide perox-
ide gel (Group 2), and in-office bleaching with 5%
sodium hypochlorite (Group 3). The author found
that 90% of Group 1 patients were pleased with their
appearance immediately following therapy. 83% of
Group 2 patients were pleased with their appearance
immediately following therapy. 73% of Group 3
patients were pleased with their appearance imme-
diately following therapy. 53.3 percent of patients
treated with sodium hypochlorite at a concentration
of 5.25 percent indicated clinical effectiveness.
Hansija et al. 17 conducted a clinical trial including
18% hydrochloric acid and 37% phosphoric acid for
the removal of fluorosis stains. Both substances were
exceptionally effective in removing stains, but hydro-
chloric acid required fewer treatments and so caused
less enamel damage. The present investigation also
demonstrates that hydrochloric acid yields superior
results. Nevarez-Rascon M et al.18 The microabra-
sion approach employing 16% HCL was effective
in 90.6% of patients and was manually applied to
superficial fluorosis stains. Aurora et al.22 tested the
clinical effectiveness of a 5% sodium hypochlorite
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solution for removing fluorosis stains from the teeth
of young patients. This approach appears to have
benefits for enhancing the appearance of fluorosis
stains. It is a straightforward, inexpensive, and
non-invasive method. As mentioned by Wright19,
the author utilised sodium hypochlorite as a bleach-
ing agent to remove yellow-brown fluorosis stains.
However, in our work, researchers combined sodium
hypochlorite with pumice to remove fluorosis stains
using the enamel microabrasion technique. Narendra
et al.23 bleached fluorotic stains with 5% sodium
hypochlorite. Fluorosis stains have been clinically
removed successfully using the method given in this
case report.

This study is limited by the small sample size,
hence additional structured investigations with larger
samples are required. This study was conducted in an
urban setting; therefore the results may not apply to
bigger populations; this is another problem.

CONCLUSION

In conclusion, this randomized controlled study
demonstrated that the effectiveness was 90% with
hydrochloric acid-pumice compound and 53.3% with
sodium hypochlorite-pumice compound. Accumulat-
ing evidence suggested that enamel microabrasion
is efficient and effective for producing esthetic
improvements. This technique involves minimal
enamel loss, leaving a smooth and shiny enamel
surface with permanent results. The procedure is
considered a safe, conservative, atraumatic method
for removing superficial enamel stains and defects.
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