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ental fluorosis is a disorder that occurs during
tooth development when excessive amounts of
Improvementof appearanceand alteration in surface
fluoride are chronically ingested. TM Fluorosed
enamelwas evaluatedfollowing microabrasionof teeth with
enamel is characterized clinically by white opacities
differing degrees of fluorosis stain in vivo. Eighty-two
that vary from minor striations to extensive areas of
fluorotic per~nanentmaxillary central incisors from41 palusterless enamel.1, 2, 4-7 Histologically, increased
tients weredivided into categories of mild (32), moderate amountsof fluoride will cause hypomineralization, or
(30), andsevere (20). Teeth received30-sec applications
porosity, in the enamel.3-5 The severity dependson the
TM until no stain remained or for a maximumof
PREMA
concentration of fluoride ingested, the duration of fluo10 min of treatment. Ten teeth neededonly 5 min of treatride exposure, the stage of ameloblastic activity, and inment. All others received the maximum.Standardized individual variations in susceptibility. 2, 3
traoral photographsand duplicate polysiloxane impressions
In the milder forms of fluorosis, porosity and
weretaken prior to treatment, after 5 and 10 min of treathypomineralized areas are found only in the outermost
ment, andat least 4 days after treatment. Slides wereranlayers of enamel. With increasing severity, the porosdomized and viewed independently by two standardized
ity and depth of involvementare increased. 1-4 In severe
observersandrated for areaof white spot lesions (WS),stain
cases, posteruptive breakdownof the tooth surface can
amount(SA), and stain intensity (SI). The Wilcoxon’s
result in pitting, which can predispose the underlying
signedranktest indicateda significant differencein the area porous enamelto rapid staining and discoloration. 1, 4
ofWS(P < 0.05) and SA and SI (P < O.O05)from pretreatThe increasing use of fluoride has led to a higher
mentto successive ratings. Kruskal-Wallisanalysis revealed incidence of fluorosis, which has becomethe impetus
significant differences amongthe three severity groupsfor
to search for cosmetic solutions. The most popular techamountof WS,SA, andS I (P < 0.005). Mildly stained teeth
nique currently in use to improvethe cosmetic appearhadthe best esthetic result, moderatelystained teeth imance of fluorosed teeth is microabrasion. It has evolved
proved but continued to demonstrateWSand staining, and
from a technique reported by McCloskeyin 1984, preseverely stained teeth showedsomeimprovement,but more viously described by Dr. Walter Kanein 1916, in which
than 50%of the surface had WSand > 25%of the surface
hydrochloric acid and heat were used to remove enwas stained. SEMsat IOXmagnification were madeof the
demic fluorosis stains, s Croll and Cavanaughmodified
modelsandrandomlyrated for type, depth, description, and
the McCloskeytechnique by mixing 18%HCI with pumarea of surface defects by the two observers. Mild teeth
ice to form a paste, whichwas applied to the teeth with
showedno significant changesfrompretrea tment to 10 rain
a woodenapplicator. 9,10 The technique removessurface
enamel, and Croll has coined the term "microabrasion".
of treatment. Moderateand severe teeth showedno significant changein type and depth of defects frompretreatment After several years of testing and observation, Premier
Dental Products developed the commercially available
to 10 rain of treatment but weresignificantly worsein deTM Microabrasion Kit (Premier Dental Products
scription and area of defects. Despiteesthetic improvement PREMA
in all groups, moderateand severe teeth showedmoredeCo, Norristown, PA), which uses a 10:1 gear reduction
fective surfaces/ollowingmicroabrasion.This techniquecan
handpiece for paste application.
only be recommended
as definitive treatment for teeth with
Previous research regarding the amount of enamel
loss with the microabrasion technique reports amounts
mild fluorosis. (Pediatr Dent 18:353-62, 1996)
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Fig 1. Moderately fluorosed maxillary permanent central incisors. A) Pretreatment photograph: Note pits on distal at
arrows, total white spot involvement of surface and > 25% stain. B) Photograph after 10 min of treatment: Note
smoother surface, improvement in white spot, and removal of stain.
TABLE 1. THE DEAN'S INDEX FOR CLASSIFICATION OF DENTAL FLUOROSIS

Classification (Score)
Normal (0)

Criteria
The enamel represents the usual translucent semivitriform
type of structure. The surface is smooth, glossy, and
usually a pale, creamy white color.

Questionable (0.5)

The enamel discloses slight aberrations from the translucency of normal enamel, ranging from a few white flecks
to occasional white spots. This classification is used in
those instances where a definite diagnosis of the mildest
form of fluorosis is not warranted and a classification of
"normal" is not justified.

Very mild (1)

Small, opaque, paper-white areas scattered irregularly
over the tooth, but involving less than 25% of the tooth
surface. Frequently included in this classification are teeth
showing no more than about 1-2 mm of white opacity at the
bicuspids or second molars.

Mild (2)

The white opaque areas in the enamel of the teeth are
more extensive, but involve less than 50% of the tooth.

Moderate (3)

All enamel surfaces of the teeth are affected, and surfaces
subject to attrition show wear. Brown stain is frequently
a disfiguring feature.

Severe (4)

For the

All enamel surfaces are affected and hypoplasia is so
marked that the general form of the tooth may be affected.
The major diagnostic sign of this classification is discrete or
confluent pitting. Brown stains are widespread and teeth
often present a corroded-like appearance.
^^^^^^"^^^^^^
purposes of this study, category (1) and (2) were combined.

ranging from 46-246 |a, but most researchers believe
that this is a safe technique and that sufficient enamel
remains.11'15 Research available concerning the effect of
the microabrasion technique on surface enamel has
been done on extracted, nonfluorosed teeth. Several
investigators report that the technique results in a
smoother surface. 16 ' l7 All of these investigators felt the
technique to be safe and enamel loss not to be excessive.
354 American Academy ofPediatric Dentistry

To date, little research on
microabrasion has evaluated
enamel surface changes on
fluorosed teeth in vivo. Subsurface structural defects'- 7i 18
may predispose the tooth to
more severe surface alterations
than previously reported in
normal teeth after microabrasion. In addition, limited
studies compare the effectiveness of the treatment to various degrees of stain or identify
predictors for numbers of
treatments required to improve different degrees of
stain. The three-fold purpose
of this study was to: 1) examine the effectiveness of
microabrasion for removing
color and improving appearance in differing degrees of
fluorosis stain, 2) assess the
number of treatments needed
to remove varying degrees of
fluorosis stain, and 3) determine the effect of microabrasion on the surface enamel
by SEM examination, using
the microabrasion technique
described by Croll in fluorosed
teeth in vivo.

Materials and methods
Patients were solicited from private practices and
dental school clinics in Dallas, Texas. A letter describing the project and a brochure describing the technique
were provided at the screening appointment. Criteria
for acceptability included the following:
1. Two permanent maxillary central incisors at
least two-thirds erupted
Pediatric Dentistry-18:5,2996

2. Staining consistent with the appearance of mild,
moderate, or severe dental fluorosis on both
teeth
3. Presence of symmetrical distribution of fluorosis within the dentition and a fluoride history
to verify systemic ingestion as the etiology of the
enamel defects
4. No contraindications to treatment
5. Consent for treatment.
The technique used in this study involved the
PREMA™ Microabrasion Kit. The paste is a mixture of
approximately 15% HC1 and pumice that is applied
with a 10:1 gear reduction handpiece. The
manufacturer's guidelines for the PREMA™ technique
were not specific enough for a controlled study and
were modified as follows:19'20
1. A treatment was defined as five applications of
the paste with each application lasting 30 sec
(kit instructions suggested a range of 20 to 30
sec per application). Thus each treatment
lasted 2 1/2 min.
2. Treatments were terminated when there were
no visible stains or after a maximum of four
treatments (i.e., after 10 min of total treatment
time), whether stain was still visible or not.

3. All severities of fluorosis stains, as measured by
the Dean's index, were treated in this project.21
4. Treatments were confined to fluorotic lesions.
5. After two and four treatments, impressions and
photographs were taken.
At the first appointment, the teeth were cleaned with
prophylaxis paste to enable the principal investigator
(P1) to assess the teeth accurately. The teeth were dried
with cotton rolls, and within 30 sec of drying, the degree of staining was assessed. The P1 assigned the patient to a mild, moderate, or severe group (according
to the severity of stain) as determined by the Dean's
index for dental fluorosis (Table I). 21 Two vinyl
polysiloxane impressions of the maxillary central incisors were taken and the patient was dismissed.
The Dean's index was modified slightly for use in
this project by combining the categories of very mild
and mild. Before the project, the P1 was trained and
standardized in the use of the index by classifying photographs of fluorotic teeth from a previous study. Disagreements with the previous classifications were reviewed and discussed until consistency was achieved.
At the second appointment, color photographs of
the teeth were taken using a ring flash. A new camera
was purchased and used for all photographs taken in

Fig 2. Moderately fluorosed maxillary permanent central incisors. A) Pretreatment photograph: Note white spot > 50%
and no staining. B) Photograph after 10 min of treatment: Note areas of enamel loss.

Fig 3. Pretreatment photomicrograph of moderately fluorosed maxillary permanent central incisors (bar = 0.5 mm). A)
Right incisor: Note total involvement of facial surface with grooves. B) Left incisor: Note total involvement of facial
surface with grooves.
Pediatric Dentistry - 18:5, 1996
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Fig 4. Photomicrograph of moderately fluorosed maxillary permanent central incisors following 10 min of treatment
(bar = 0.5 mm). A) Right incisor: Note development of pits (arrows) in addition to the continued presence of the
grooves. B) Left incisor: Note development of pits (arrows) in addition to the continued presence of the grooves.

Fig 5. Severely fluorosed maxillary permanent central incisors. A) Pretreatment photograph: Note pits and grooves in
incisal one-third and total white spot involvement of surface. B) Photograph following 10 min of treatment: Note
smoothing of surface, stain removal, and increased translucency in the incisal one-quarter.

this study. The P1 took all photographs at pre-established, standardized settings and focal length in the
same dental unit. When the camera was not being used
for this study, it was locked away. The two maxillary
central incisors were isolated with a rubber dam sealed
with copal varnish. Teeth were cleaned as in the initial
appointment and treated with the PREMA™ paste for
30 sec using the prototype hand-held applicator and rotary mandrel. The teeth were rinsed with water for approximately 10 sec using an air-water syringe. Following each 30-sec application, the teeth were rinsed before
the P1 evaluated them for remaining fluorosis stains.
The teeth were wet during the evaluation, as instructed
by Croll.22 If staining was still present, the procedure
was repeated; if no staining still remained, treatment
was discontinued. Periodically, the teeth were evaluated visually for the thickness of the labial enamel and
for surface defects, as stated in the manufacturer's instructions. Photographs and duplicate impressions
were taken after the second treatment and again after
the fourth. Following microabrasion, the teeth were
treated with fluoridated prophylaxis paste and neutral
sodium fluoride for 4 min. The majority of patients received all microabrasion treatments at one appointment.
356 American Academy of Pediatric Dentistry

Patients returned for a third evaluative appointment
at least 4 days after the microabrasion treatment. The
treated teeth were cleaned with a dry toothbrush to
remove any plaque before photographs were taken.
Two pediatric dentists were trained and standardized in the use of the parameters developed for this
study in the following manner. Criteria to be used for
ranking were explained and discussed fully. Photographs of fluorosed teeth from patients in a previous
fluorosis study were viewed and ranked independently. Disagreements were discussed and a consensus was reached. For our study, changes in cosmetic appearance of the teeth were judged by viewing color
photographs taken pretreatment, after 5 min of treatment, after 10 min of treatment, and at a recall appointment at least 4 days following treatment. Representative photographs from each period were randomized
and viewed blindly and independently by the raters at
two different times according to the following three sets
of criteria. Duplicates of some slides were inserted to
test intrarater consistency.
Amount of white spot (WS) discoloration as a function of percent of surface of tooth involved:
0 = none
Pediatric Dentistry - 18:5, 1996

Fig 6. Pretreatment photomicrograph of severely fluorosed maxillary permanent central incisors (bar = 0.5 mm). A)
Right incisor: Note the enamel breakdown in the incisal one-third. B) Left incisor: Note the enamel breakdown in the
incisal one-third.

Fig 7. Photomicrograph of severely fluorosed maxillary permanent central incisors following 10 min of treatment (bar =
0.5 mm). A) Right incisor: Note the dramatic improvement in surface pitting, but increased grooving at arrows
involving > 50% of surface. B) Left incisor: Note the dramatic improvement in surface pitting, but increased grooving
at arrows involving > 50% of surface.

1 = questionable
2 = < 25%
3 = > 25% but < 50%
4 = 50% or more
5 = entire surface involved or pitting present.
Intensity of yellow, orange, or brown stain (SI):
0 = none
1 = light to medium
2 = dark
Amount of stain (SA) as a function of percent of
surface of tooth involved:
0 = none
1 = < 25%
2 = > 25% but < 50%
3 = > 50%
Pretreatment rankings were compared with interim
treatment (5 min), immediately after treatment (10
min), and recall rankings for each of the three sets of
criteria using the Wilcoxon's signed rank test.
Surface alterations as a result of treatment were determined through examination by SEMs of impressions
of the teeth taken at each treatment interval. The SEM
evaluation was accomplished using three epoxy models from each patient: one made from an initial impresPediatric Dentistry-18:5,1996

Fig 8. Photograph 6 months following treatment of
moderately fluorosed maxillary permanent central
incisors. Note stained areas, which correspond to areas of
enamel loss following 10 min of treatment.

sion, one taken after 5 min of treatment, and one taken
after 10 min of treatment. All 209 models were examined by SEM at 10X magnification to evaluate the
changes in the surface enamel that were produced by
the microabrasion treatment, and photomicrographs
were taken of the enamel surface. Representative pho
American Academy of Pediatric Dentistry
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TABLE
’~. MEANS
ANDSTANDARD
DEVIATIONS
FOR
WHITE
SPOT
WS)BYFLUOROSIS
RATING

Results

The mild fluorosis category included 15
patients. Treatment was halted on five patients after two treatments (10 30-sec applicaAssessment Period Mild
Moderate
Severe
tions or 5 min) because all visible white spots
Pretreatment
2.47 + 1.164
3.63 + 1.273
4.40 + 1.231
5 rain
2.66 + 0.971"
4.03 + 0.928"
4.65 + 0.875" had been removed. This treatment time was
10 min
2.22 + 0.732~
3.63 + 0.999¢
3.94 + 1.259~ half of the potential treatment time set by the
+,~
¢,§
guidelines of this study. The remaining paRecall
1.66 + 0.653
3.20 + 1.270
4.05 + ¢,§
1.356
tients requiredfour full treatments(20 30-secapSignificance
by Wilcoxon’s
signedranktest.
plications or 10 rain).
¯ Comparison
to pretreatmentP < 0.05.
The moderatefluorosis category contained 16
* Comparison
to pretreatmentP < 0.005.
~ Comparison
to 5 rain P<0.005.
patients, but one was eliminated because a
§ Comparison
to 10 rain P < 0.005.
processing error rendered the photographs unreadable. All 15 remaining moderate
patients received
AssessmentPeriod
Mild
Moderate
Severe
four treatments (10
Pretreatment
0.06 + 0.246
0.67 + 0.547
1.60+ 0.883 min) after which
5 min
0.03 + 0.177"
0.37+_0.556"
1.20 + 0.768" treatment ceased ac10 min
0.00 + 0.000"
0.30 + °0.466
1.12 + 0.781" cording to the proRecall
0.00 + 0.000"
0.27 + 0.521"
1.50 + 0.875" ject design.
The severe fluoSignificancebyWilcoxon’s
signedranktest.
rosis
category con¯ Comparison
to pretreatmentP < 0.005.
tained 11 patients,
and all received the maximum
of four full treatments
tomicrographs of all models were randomized, viewed
(10 min).
blindly, and evaluated for surface roughness and pitTwo independent observers randomly viewed inting as comparedto previously established standards.
traoral photographs and evaluated changes by rating
Four sets of criteria were used to judge the photomithe following: area of the tooth involved with white
crographs and they were ranked as follows:
spot lesions, area of the tooth that was stained, and inTypeof surface defect:
tensity of color of the stain. Changesin surface defects
1 = smooth
were evaluated by the same two independent observ2 = grooved
ers by random viewing of photomicrographs, which
3 = pitted
they rated for type, depth, description, and area of sur4 = grooved and pitted
face defects. Kappastatistics were run including all
Depth of the surface defects:
possible combinations of comparisons both between
1 = shallow
raters and for each tooth for the samerater. Thesesta2 = medium
tistics were then averagedfor inter-rater and intrarater
3 = deep
reliability. Inter-rater reliability (kappavalues ranging
Shape/description of surface defects:
from 0.61-0.88) and intrarater reliability (kappa values
1 = discrete
ranging from 0.47-0.74) for all factors were determined
2 = confluent
to be in good agreement according to the criteria given
3 = discrete and confluent
by Landis and Koch.23 All areas of disagreement beArea affected by the defects as a function of pertween the raters were discussed and a consensusreached.
cent of surface of tooth:
The three esthetic factors were examinedin relation
1=<1/4
to the three fluorosis categories and the Wilcoxon’s
2 = > 1/4 but < 1/2
signed rank test was used to determine changes. There
3 = > 1/2 but < 3/4
was a significant difference in the area of white spot (P
4 = > 3/4
< 0.05), and amountand intensity of stain (P < 0.005)
Depth of defects was judged according to the followfrom pretreatment to all successive ratings. The white
ing criteria: a shallowdefect did not have definite walls
spot area significantly increased from the pretreatment
and was a disruption of the tooth surface; a medium evaluationto the ratings at 5 rain of treatment(P < 0.05),
defect had a definable margin; and a deep defect had a
showed no difference from pretreatment to the 10 rain
definable margin with identifiable shadowing.
rating and significantly decreased between all other
Pretreatment rankings were compared with interim
treatment intervals (P < 0.005; Table 2). In other words,
(5 rain) rankings, and immediately after treatment (10
the area involved with white spots was greater at 5 rain,
then tended to diminish to approximately original size
rain) rankings after grouping by the degrees of severity of fluorosis using the Wilcoxon’ssigned rank test.
at 10 min, then diminish further at recall.
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The area of the tooth that was stained significantly
from discrete to confluent. The area involved by the
decreased from pretreatment to 5 rain of treatment, predefects did not change significantly
during any of the
treatment to 10 min of treatment and pretreatment to
rating intervals
and tended to involve between onerecall (P < 0.005). However, there were no further sigquarter and one-half the facial surface of the tooth.
nificant changes amongany intervals (Table 3). SpecifiThe moderately involved fluorotic teeth showed sigcally, the area involved with stain was greater at the
nificant changes in the types of defects observed only
pretreatment evaluation than at all other times but
during the pretreatment to 5 rain of treatment interval
didn’t get significantly smaller after 5 min of treatment.
(P < 0.05) by the Wilcoxon’s signed rank test (Table
The changes in the intensity of the color of staining
The defects in these teeth originated as grooves or pits
paralleled those seen in the area of the tooth staining.
and tended to become both grooved and pitted (Figs
The stains were significantly lighter than those seen at
a and b, Figs 4 a and b). The depth of these defects did
pretreatment, at 5 min of treatment, 10 min of treatment
not change for any of the rating intervals. However, the
and at recall (P < 0.005). There were no significant
description of the defects worsened significantly from
changes among any of the other rating intervals (Table
the pretreatment to 5 min of treatment (P < 0.001) and
4). The stain was lighter at all times after the pretreatto 10 min of treatment (P < 0.05). These changes were
from confluent defects to defects that were both
ment evaluation, but didn’t get significantly
lighter
after 5 rain of treatment.
confluent and discrete. There was a significant change
The KruskalJWallis analysis revealed a significant
in the defects between 5 min of treatment and 10 min
difference
between the three groups for amount of
of treatment (P < 0.05) where some discrete defects
white spot and amount and intensity
of stain (P
tended to diminish. The area involved by the defects
0.005). Mildly stained teeth showed the best esthetic reenlarged significantly
from pretreatment to both 5 min
sults. Moderately stained teeth showed improvement
of treatment and 10 min of treatment (P < 0.005) as debut continued to demonstrate 25-50% of the surface intermined by the Wilcoxon’s signed rank test. However,
there was no difference from 5 min to 10 rain of treatvolved with white spots and a small area of light to
ment. The area involved by the defects originally was
moderately colored stain remained (Fig1 a and b, Figs
2 a and b). Severely stained
teeth showed some improvement but more than 50% of
the surface
had areas of
Assessment Period
Mild
Moderate
Severe
white spot remaining and >
Pretreatment
0.06 + 0.246
0.70 + 0.596
1.55 + 0.510
25% of the surface was mod5 rain
0.03 + ¯0.177
0.33 + 0.479"
1.25 + 0.716"
erately stained.
10 rain
0.00 + 0.000"
0.30 + 0.466"
1.12 + 0.697"
The surface changes of the
Recall
0.00 + °0.000
0.23 + 0.430"
1.20 + 0.768"
maxillary central incisors
TM were
Significanceby Wilcoxon’ssigned rank test.
treated
with PREMA
¯ Comparison
to pretreatment P < 0.005.
evaluated by SEM.Statistical
analyses were performed after grouping the teeth according to their original rating of fluorosis severity. For
the teeth rated as having
mild fluorosis,
neither the
types of surface defects nor
the depth of these defects
changed significantly
as determined by the Wilcoxon’s
signed rank test (Table 5).
The surface of the mildly
stained teeth tended to be
smooth or have shallow
grooves. The description of
the defects showed significantly more involvement by
the Wilcoxon’s signed rank
test only for the evaluation
interval from pretreatment to
5 min of treatment (P < 0.05).
The defects tended to change
PediatricDentistry- 18:5, 1996

TABLE
5. MEANS
ANDSTANDARD
DEVIATIONS
OF DEFECTS
FORMILDFLUOROSIS
RATING
Assessment

Period Type

Pretreatrnent
5 rain
10 min

2.33 + 1.124
2.63 + 1.098
2.27 + 1.081

Depth

Description

1.03 + 0.765
1.17 + 0.648
1.00 _+ 0.743

1.63 + 1.159
2.03 + 0.999"
1.67 + 1.061

Area
1.60 + 1.429
1.47 + 1.106
1.37 + 1.159

Significanceby Wilcoxon’ssigned rank test.
¯ Comparison
to pretreatment P < 0.05.

Assessment Period
Pretreatment
5 min
10 min

Type
2.68 + 1.278
3.50 + 0.882"
3.07 + 1.120

Depth

Description

1.32 _+ 1.020
1.89 + 0.737
1.61 ± 0.875

1.86 + 1.239
2.75 + 0.441’
2.36 ± 0.870",§

Area
1.39 + 1.257
2.29 + 1.049’
2.11 + 1.166’

Significanceby Wilcoxon’ssigned rank test.
¯ Comparison
to pretreatmentP < 0.05.
* Comparison
to pretreatmentP < 0.001.
* Comparison
to pretreatment P < 0.005.
§Comparison
to 5 rain P< 0.05.
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of treatment time were very
important in light of observed tooth loss. Although
AssessmentPeriod
T~tpe
Area
Depth
Description
it was not the intent of our
Pretreatment
2.68 + 1.302
1.75 + 1.342
1.44 + 1.263
1.06 + 0.929
study to measure the
5 min
3.00 + 1.317
1.69 + 1.195
1.94 + 1.340"
1.50 + 1.317"
amountof tooth loss, the ex°
10 min
2.94 + 1.237
1.75 + 1.125
2.00 + 1.211"
1.63 + 1.088
amination of the photomiSignificancebyWilcoxon’s
signedranktest.
crographs gave clear evi¯ Comparison
to pretreatmentP < 0.05
dence that substantial tooth
loss does occur, especially in
less than one-quarter of the surface and then increased
some moderate and severe cases.
to as muchas one-half of the facial surface.
Another reason for recommendingspecific treatTeeth originally rated as severe had no significant
menttimes is that the operator’s judgmentof treatment
changesin either the type or depth of the defects at any
result, i.e. stain or enamelremoval, is confoundedby
desiccation, making teeth in the study appear white
of the evaluation intervals (Table 7). The defects tended
to be shallow to mediumgrooves or pits. The descripand chalky. This may have resulted from the removal
tion of the defects showedsignificant changes by the
of the well-calcified surface layer of enamel, which alWilcoxon’ssigned rank test from pretreatment to 5 rain
lowed exposure of the more porous, subsurface enamel.
of treatment and to 10 min of treatment (P < 0.05). The
The desiccation madeit difficult for the PI to determine
changes tended to be from discrete defects to confluent
if all stains or white spots had been removedor if redefects. The area involved by the defects increased from maining discoloration was due to desiccation. In fact,
pretreatment to 5 min of treatment and to 10 min of
desiccation immediately following treatment often was
treatment (P < 0.05). The defective area initially was
so severe that a proper evaluation could not be made,
determinedto involve less than one-quarter of the surand it continued to be present well after treatment, alface and increased to between one-quarter and one-half
though it improved over time.
of the surface. These findings are demonstrated in the
A major concern with the use of this technique is the
severely fluorosed incisors from the patient in Figs 5 a
potential loss of tooth structure. Croll states that
and b, 6a and b, and 7 a and b. Both teeth showedfairly
microabrasion should be discontinued when an area
substantial loss of tooth structure in the incisal quarter
becomesflat or concave.23 During this study, despite
by 10 min of treatment. However,the initial surface
continued scrutiny of the treated area, the PI was not
roughness was improved dramatically.
always able to discern when an area was becomingflat,
concave, or rough. These consequences were not cliniDiscussion
cally evident until the photographs or, in somecases,
the SEMphotomicrographs were viewed. Croll has
Esthetic
improvement of teeth undergoing
microabrasion is the most important aspect of treatsuggested that teeth should be evaluated while wet to
determine color change.2~ The PI observed that it was
ment to the patient as well as the clinician. Whensuccess is defined as the production of a normal,
easier to determine flatness or concavity whena tooth
was dry. One explanation for this effect is that the
unfluorosed appearance or sufficient reduction in fluomoisture camouflagesthe actual surface of the tooth by
rosis such that no further treatment is needed, the
results of this investigation are the most encouraging
filling in the surface defects.
Uneven enamel loss gives rise to another area of
for patients with mild fluorosis. In most instances, patients from the moderate and severe categories were
concern. Howmuchstructure would be lost if the oppleased with the results even though the stain was not
erator concentrated the technique only on stained arremoved completely.
eas and applied heavier pressure and time, attempting
The issue of treatment time is confusing. Noconsencomplete removal? This mistake is one that the inexsus exists regarding ideal treatment time or even when perienced user of microabrasion might make. With the
treatment should cease. Some authors report that
ambiguousdirections currently available, concentramicroabrasion should be abandonedafter 15 5-sec treattion at a specific site could result in inadvertent, excesments (1 min 15 sec) if no improvementis seen. 1°, 15
sive tooth loss.
The findings of the SEMevaluation revealed that the
Others suggest that a "typical" clinical session consists
of only five microabrasion treatments but provide no
degree of fluorosis is a very important predictor for
TM kit instruction
time for a "treatment". 16 The PREMA
surface alteration. This is consistent with the histology
booklet states that improvementshould be seen within
of the fluorotic lesion. In mild fluorosis, porosity is
5-10 min of treatment. Anincluded list of helpful hints,
found exclusively in the very outermost layer of
states that somestains mayrequire 10-30 min of treatenamel. As the severity of fluorosis increases, the pores
ment.2° Consequently,the design of this study set defiare present in deeper layers, and in the most severe
nite treatment lengths of 30-sec applications, with a
cases, the pore volume of the enamel beneath the surmaximum
of 20 applications or 10 min. Strict guidelines
face canbe 25%or more.1,3,4,7 In our study, the surfaces
TABLE 7. MEANSAND STANDARDDEVIATIONS OF DEFECTS FOR SEVERE FLUOROSIS RATING
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of mildly fluorosed teeth were either unaffected by
microabrasion or becamesmoother. These findings are
consistent with those reported by Berg and Donly in
unfluorosed teeth. 16 However,as the severity of fluorosis increased, the surface changes becamemore apparent. The subsurface porosity revealed itself in varying ways. The tooth in Fig 6 was classified
as
moderately fluorosed, and clinical examination indicated smooth surfaces. Photomicrographs revealed
small surface defects that enlarged at 5 min but became
smooth by 10 min of treatment. It would appear that
in this case, the porosity was only in the outermostlayers and microabrasion removedthe defective superficial enamel reaching a depth with more sound structure. However, another case categorized as moderate
fluorosis demonstrated a dramatically different response. Figs 3 a and b showthat the photomicrographs
were consistent with a clinical diagnosis of moderate
fluorosis because no pitting or surface defects other
than grooves were evident. Following 10 min of treatment, large areas of destruction left sizable defects (Figs
4 a and b), which were not evident clinically and were
not discovered by the PI until the photographs were
magnified. This patient was seen following the study
at the parent’s request due to staining in the defects
created by the treatment (Fig 8). WhenFigs 2b and
are compared, it becomes obvious that the treatment
predisposedthese teeth to staining. The created defects
exposed subsurface porosity, which absorbed stain at
a greater rate and to a greater degree than the previously untreated enamelsurface. This finding is previously unreported. It could have been anticipated, however, because discoloration in fluorosed teeth is not a
characteristic of fluorosis, but rather a posteruptive
phenomenonarising from exposure to the oral environment.a. 24 Oneissue needing further clarification is how
to identify which teeth will stain following treatment.
One of the most disturbing findings from this investigation is the apparent inability of the clinician to
accurately assess the degree of fluorosis by visual clinical examination alone. The PI was standardized in the
use of the Dean’s index, which is the most commonly
used index for classification of fluorosis. Even under
optimal conditions when teeth were carefully cleaned
and dried as a part of the research protocol, the clinician was unable to detect defects that wouldlater predispose teeth to damage. When photographs were
viewed during rating sessions, it was apparent that
teeth had been miscategorized. Manyteeth were placed
into lesser categories due to the fact that surface defects
were undetectable until the magnified slides were
viewed. This was further validated
when the
photomicrographs were rated and small pits that becameenlarged during treatment were seen. It is clear
that a more sensitive classification system than the
Dean’s index is necessary for the clinician to identify
teeth at risk for untoward outcomes using the
microabrasion technique.
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The classification
system of Thylstrup and
Fejerskov, which correlates the macroscopic appearance of increasing degrees of dental fluorosis with the
degree of subsurface porosity, appears to be an ideal
tool. 25 These investigators found that the order of macroscopic changes is linked closely to a progressive increase in extent and degree of subsurface porosity or
hypomineralization. Our findings clearly indicate that
proper tooth selection is the most critical factor determiningthe potential for damage.Aninteresting followup study wouldbe to categorize teeth according to the
Thylstrup and Fejerskov system and see if predictions
could be made of how they would be affected by the
treatment. The clinician must be able to makean accurate diagnosis prior to treatment in order to avoid exposure of significant subsurface porosity, which would
be subject to stain. In addition, a tooth with pitting of
any size anywhere on the surface should be treated
with caution due to the potential for uncovering surfaces that are more susceptible to post-treatment stain.
The assessment of treatment result was complicated
by the recommendationthat it be evaluated while the
teeth are wet. A more accurate determination could be
madeafter drying the teeth; however, air drying consistently resulted in dessication, which maskedthe results. Photographs in our study were madeafter excess
moisture was blotted.
Most patients treated in this study tolerated the
treatment and were pleased with the results, and several parents noted positive improvements in their
child’s personality. Even when microabrasion caused
noteworthyenamelloss, patients expressed satisfaction
with the results even though the stain was not entirely
removed, often because the procedure rendered the
stain less noticeable by blending the boundaries into
the rest of the surface. Total stain removal maybe an
unrealistic goal and even a small reduction in stain may
be enoughto satisfy the patient.
This study did not have a long-term followup to
assess the stability of the changesin the treated teeth.
Increased porosity in someof the moderately and severely fluorosed teeth as a result of enamel loss make
staining a possibility. A followup study wouldinvolve
recall of patients in this study to determinewhetherthe
microabrasion treatment has predisposed the underlying enamel to additional staining.
This study suggeststhat it will be difficult for a practitioner to determine whowill benefit the most from
microabrasion. Croll has suggested that there is no
harm in attempting microabrasion since a resin composite restoration can be placed when sufficient stain
removalis unattainable.13 If microabrasionis attempted,
the patient must be informed of the potential risks and
be willing to obtain further treatment if necessary.

Conclusions
1. Mildly fluorosed teeth showedthe best esthetic
results with an essentially normal appearance
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following up to 10 min of microabrasion and no
significant surface alterations on SEMfollowing
up to 10 min of treatment.
2. Moderately fluorosed teeth showed esthetic
improvement but continued to demonstrate 2550% of the surface involved with white spots
and a small area of light to moderately colored
stain
remained
following
10 min of
microabrasion with significant
surface alterations on SEMfollowing 10 min of treatment.
3. Severely fluorosed teeth showed some esthetic
improvement, but more than 50% of the surface
had areas of white spot remaining, and more
than 25% of the surface was moderately stained
following 10 min of microabrasion with no significant changes on SEMat any of the evaluation intervals.
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