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opular demand for tooth whitening has existed
for more than 125 years.1-4 In-office bleaching
procedures that use hydrogen peroxide solutions as the whitening agent and a heat or
light source for activation predominated until
1989, when the first at-home “night guard” bleaching
system using carbamide peroxide was introduced.5 Initially, the in-office approach typically was conducted
over a series of visits, characterized by
Peroxide and the use of high-concentration peroxides
light treatment (30-35 percent), heat sources, rubber
dams for protecting the gingiva and
significantly
multiple applications to whiten the
lightened the maxillary and mandibular teeth sepacolor of teeth rately. Early bleaching regimens were
to a greater attended by frequent reports of tooth
extent than did sensitivity.
At-home procedures, while relatively
peroxide or
inexpensive because they required fewer
light alone.
office visits, typically featured the use of
lower concentration peroxides (approximately 10 percent), hand-fabricated
trays for multiple-arch application and sometimes the
difficult-to-achieve patient discipline necessary to
ensure the required at-home compliance.6
With advancements in both methods, the popularity
of tooth whitening has surged. Today, increasing efforts
are being made to offer the patient successful, pain-free
bleaching of both extrinsic and intrinsic stains using
either peroxide-based,7,8 light-activated,9-11 laser12-14 or
combination therapies in the office or home.
“Power bleaching” is an in-office whitening technique
developed to bleach teeth in a single office visit with a
combination of a whitening agent such as peroxide and
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Light augments
tooth whitening
with peroxide

Background. The authors tested the
adjunctive use of light with a 15
percent peroxide gel as a
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single-visit, in-office tooth
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whitening system.
Methods. Subjects
(N = 87) with stained
N
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(> shade D4, Vita ZahnA UING EDU 1
R
TICLE
fabrik, Bad Säckingen,
Germany) anterior teeth
were randomly assigned to test (peroxide
and light), peroxide control (peroxide gel) or
light control (placebo gel and light) groups
and were treated for one hour. The
researchers evaluated tooth shade, color
and subject response at baseline and posttreatment and at three and six months
posttreatment.
Results. The initial shade unit reduction
of combined light and peroxide treatment
(8.4) was greatest compared with that of
peroxide alone (5.9) and of light alone (4.9).
Approximately 88 percent of these effects
persisted for six months. Lightness was
increased and yellowness decreased to a
significantly greater extent in the test
group than in either control. These findings
were corroborated by subject evaluation.
One week after treatment, moderate to
greatly increased tooth sensitivity occurred
in 20 percent of test subjects, 21.7 percent
of peroxide control subjects and none of the
light control subjects. Neither tooth sensitivity nor gingival redness was present at
the three- and six-month visits.
Conclusions. Peroxide and light treatment significantly lightened the color of
teeth to a greater extent than did peroxide
or light alone, with a low and transient incidence of tooth sensitivity.
Clinical Implications. Light can
increase the tooth-whitening effect of peroxide, thereby increasing the effectiveness
of tooth-whitening procedures.
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an auxiliary such as light. All of the
smile-line teeth are whitened simultaneously. Characteristics include rapid
lightening, lower-concentration peroxide gels for shorter periods, less paininducing application, and protection of
the gingiva with a barrier material.11,15
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TABLE 1

1 Hour

Posttreatment
Measurements

VITA* TOOTH SHADE DESIGNATIONS
AND CORRESPONDING SCORES.

Treatment

VITA # DESIGNATION

}

Baseline
Measurements

3 Months 6 Months
One-Week
Follow-up
Questionnaire

Supervised Tooth Brushing
(30 Seconds)

Measure Tooth Color, Shade,
Gingival Index, Plaque Index
and Take Photographs

Color Evaluator
Leaves

Apply Isolation Materials
Apply Gel
Turn on Light
3X
(20 Minutes)
Turn off Light

}

Measure Tooth Color, Shade,
Gingival Index, Plaque Index
and Take Photographs

Color Evaluator
Returns

SHADE SCORE

B1

1

A1

2

B2

3

D2

4

A2

5

C1

6

C2

7

D4

8

A3

9

D3

10

B3

11

A3.5

12

B4

13

C3

14

A4

15

C4

16

* Vita: Vita Zahnfabrik, Bad Säckingen, Germany.

Figure 1. Protocol used to conduct the study. Clinical
measurements were taken before treatment (baseline),
immediately after treatment, at three months after treatment and at six months after treatment. After tooth
brushing and tooth isolation, the treatment was administered in three applications of gel (either 15 percent
hydrogen peroxide or placebo). Light also was applied as
three 20-minute exposures (except in the peroxide-alone
group). Blinding was maintained by requiring that the
color evaluator leave the operatory during treatment.

Concentrations of hydrogen peroxide vary. Typically, light sources designed specifically for tooth
whitening are used as the adjunctive bleaching
agent. To date, neither the efficacy nor the safety
of light used in this fashion as an adjunctive
tooth-whitening agent has been investigated in a
controlled clinical trial.
Evaluating the efficacy and safety of tooth
whitening systems has received considerable
attention.15-18 Concern has been expressed about
efficacy limitations such as the time for color
rebound; the intensity of the stain that can be
removed; and safety limitations, including tooth
sensitivity, soft-tissue irritation and systemic
effects. The ADA Council on Dental Therapeutics’
1998 guidelines for evaluating the effectiveness
168

and safety of tooth-whitening systems stipulate
conditions for conducting effective clinical
evaluations.19
This article reports the results of a six-month
parallel-design, blinded clinical evaluation of a
one-time, in-office, combination peroxide-andlight tooth-whitening procedure conducted in
accordance with ADA guidelines.
METHODS AND MATERIALS

In-office tooth whitening system. The light
used (BriteSmile 2000, BriteSmile,Walnut Creek,
Calif.) was a stationary, short-arc gas plasma
lamp emitting light in the blue-green (400-505
nanometers) portion of the color spectrum. The
lamp simultaneously illuminated all the incisors.
One of the researchers calibrated light irradiance
daily using a standard light meter, set to a level
of 130 to 160 milliwatts per square centimeter
measured at a standard working distance of 1.75
inches. Although irradiance was measured on
only one portion of the emitter, all anterior teeth
received approximately the same irradiance
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TABLE 2

PARAMETERS EVALUATED TO DETERMINE RELATIVE EFFECTIVENESS OF
TREATMENTS AT EACH OBSERVATION PERIOD.*
MEASUREMENT

SCORE (± SEM†) AT OBSERVATION PERIOD

TREATMENT
Baseline

Shade

6 Months

10.07 ± 0.39

1.72 ± 0.20‡§

2.35 ± 0.23‡§

2.89 ± 0.34‡§

Peroxide

9.53 ± 0.23

3.65 ± 0.31§

4.03 ± 0.33§

4.04 ± 0.33§¶

Light

9.98 ± 0.29

5.05 ± 0.44§

5.83 ± 0.44§

5.78 ± 0.43§

Lightness

Questionnaire Item:
“How much did the
product increase the
whiteness of your
teeth?”

3 Months

Average Shade Score as Evaluated by Dentist
Peroxide and light

Yellowness

Posttreatment

Average Shade Score as Evaluated by Chromameter
Peroxide and light

50.48 ± 0.65

54.64 ± 0.66‡§

51.91 ± 0.66§¶

51.85 ± 0.69§¶

Peroxide

50.27 ± 0.53

53.30 ± 0.45§

51.58 ± 0.44¶

51.64 ± 0.38§

Light

50.54 ± 0.59

52.95 ± 0.67§

50.66 ± 0.64

50.87 ± 0.56

0.25‡§

0.31‡§

2.25 ± 0.42‡§

Peroxide and light

5.25 ± 0.33

1.90 ±

Peroxide

5.52 ± 0.40

4.01 ± 0.42§

3.61 ± 0.38§¶

4.06 ± 0.53§¶

Light

5.11 ± 0.39

3.91 ± 0.36§

4.19 ± 0.36§

4.66 ± 0.42

2.39 ±

Subjective Evaluation Posttreatment: Number (%) of Subjects Responding
Peroxide and light
Peroxide
Light

0 (0.0)

1 (3.4)

8 (27.6)

2 (69.0)‡

7 (25.0)

10 (35.7)

10 (35.7)

1 (3.6)

1 (3.6)

12 (42.9)

9 (32.1)

6 (21.4)

* The peroxide and light treatment significantly reduced shade as evaluated by the dental examiner, increased lightness and reduced yellowness
as evaluated by the colorimeter and increased patient perceived increase in whiteness beyond that achieved by the other test groups. Light
alone exhibited the least tooth whitening effect. The ordering of shade values is illustrated in Table 1.
† SEM: Standard error of the mean for 29 subjects.
‡ Significantly different from the other two groups (P < .05).
§ Significantly different from baseline (P < .05).
¶ Significantly different from light alone (P < .05).

because the shape of the emitting surface approximated that of the dental arch. The bleaching
agent was the commercial product that contains
15 percent hydrogen peroxide in a pH 6.5
hydrogel. The placebo gel was the same hydrogel
vehicle without peroxide.
Experimental design. All subjects had at
least four maxillary incisors. Inclusion criteria
included a willingness to provide informed consent, good general health, age between 18 and 65
years, availability for six months, no history of
prior tooth whitening and a minimum shade of
D4 or darker according to the Vitapan system
(Vita Zahnfabrik, Bad Säckingen, Germany)
(Table 1) on all four maxillary central incisors.
Exclusion criteria included pregnancy, breastfeeding and participation in another clinical study
or panel test. No subject with orthodontic appliances, soft- or hard-tissue tumors of the oral

cavity, carious lesions requiring immediate treatment, restorations on any anterior teeth, congenital tooth stains or dental defects, or advanced
periodontal disease was included in the study.
All subjects received a detailed informed consent form that outlined all procedures, defined
alternatives and indicated that they could be
assigned to a placebo group. To make placebo
assignment more tolerable, all subjects in either
the peroxide-alone or light-alone groups were
offered supplemental treatments after the sixmonth experimental period had passed. Eightyseven subjects (38 male and 49 female) with an
average age of 44 years (20-67 years) were randomly assigned by the study coordinator (M.N.) to
three experimental groups of 29 from a prepared
(J.M.G.) randomization sequence. These groups
were the test group (Group 1), which used 15 percent hydrogen peroxide gel plus light; the per-
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SHADE SCORE

Figure 2. Shade scores for individual teeth before and
immediately after each of three treatments. Baseline
scores for the teeth in each of the three groups averaged
approximately 10 (Vita [Vita Zahnfabrik, Bad Säckingen,
Germany] shade D3). The peroxide-and-light-treatment (A)
appeared to exceed the range of the shade guide as indicated by the sharply attenuated posttreatment distribution and the largest modal value of 1 (Vita shade B1).
Teeth treated by peroxide alone (B) or by light alone (C)
had a clear bleaching result, albeit less than with the
peroxide-light combination.

oxide control group (Group 2), which used 15 percent hydrogen peroxide gel alone; and the light
control group (Group 3), which used light with
placebo gel.
Treatment assignment was by randomization
in strata of three, as was the sequence of treatments. Treatments were blinded to both the
examiner and subject to the extent possible (the
lack of a light in Group 2 could not be blinded to
the subject). Otherwise, all subjects were treated
identically. Treatment visits included tooth
brushing with a nonfluoridated nonwhitening
dentifrice, baseline clinical measurements, tooth
isolation, whitening and posttreatment clinical
and color measurements (Figure 1, page 168).
One examiner (M.T.) measured whole-tooth
enamel color, gingival health and safety at four
checkpoints (baseline, immediately posttreatment, at three months and at six months). The
examiner subjectively evaluated tooth shade on
the four maxillary central and lateral incisors
170

using the Vita shade guide (Vita Zahnfabrik) and
a research hygienist (J.S.) quantitatively measured color using a CR-321 Chromameter
(Minolta, Ramsey, N.J.) in accordance with ADA
recommendations for submissions of whitening
products.20 (Authors’ note: The chromameter scale
has one lightness and two color components used
to measure color differences. The lightness, or L*,
value represents the spectrum between black and
white. The two color ranges are a*, capturing the
spectrum between red and green, and b*, capturing the spectrum between yellow and blue.21)
The same investigator conducted all shade-guide
color evaluations under standard color-corrected
full-spectrum operatory light that remained the
same for all measurements. Chromameter measurements were made using custom-fabricated
maxillary color measurement stents as described
in Rustogi and Curtis.21 We also maintained a
35-mm photographic and digital image record of
the whitening process. To meet the criteria for a
blind clinical trial, the examiner responsible for
measuring color was required to leave the operatory while the treatments were performed and to
return subsequently for the posttreatment color
measurements, so that she was unaware of the
actual treatment administered (Figure 1).
In accordance with ADA guidelines, examiners
measured gingival health using the Gingival
Index and Plaque Index.22 The examiners
recorded readings on all maxillary and
mandibular teeth from the first molar forward at
each evaluation period. Safety was evaluated by
both professional oral examination and a subject
questionnaire. To ensure protection of the maxillary and mandibular gingiva, examiners applied a
brush-on isolation material (Opaldam, Ultradent
Products, South Jordan, Utah) extending approximately 1 millimeter onto all tooth surfaces in the
treatment area before whitening. Examiners
placed a cheek retractor to hold the skin and lips
away from the treatment area, and placed cotton
rolls in the cheek vestibules to control saliva
buildup. Bite blocks were used as a jaw rest.
Examiners applied sunblock to the lips. The subject and the operatory staff wore orange-tinted
protective eyewear during the whitening
procedure.
The research hygienist applied a 2-mm strip of
peroxide or placebo gel to the buccal surfaces of
all maxillary and mandibular anterior teeth. She
covered all the incisors, canines and premolars
fully to ensure a uniform effect. She positioned
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A
B
C
the light according to the man9
5
100
Whiteness
Shade
ufacturer’s instructions using
L* and b*
Increased
Change
Change
the integral bite appliance
(%)
8
4
80
Peroxide
guide to set the distance
and Light
between the teeth and the
7
3
60
Peroxide
light source. All treatments
lasted one hour. Desiccation of
6
2
40
Light
the tooth surface was minimized by reapplication of
5
1
20
hydrogel every 20 minutes so
that the tooth surface was
4
0
0
never dry.
SHADE
SUBJECT
L*
b*
Statistical analysis. One
RATING
CHROMAMETER
of the researchers (R.K.) anaFigure 3. Changes between baseline and posttreatment checkpoints, measured by three
lyzed all subjects as part of
independent methods. A. Shade change. B. Change in lightness, or L*, and yellowness,
the groups to which they were or b*, by chromameter measurement. C. Percentage of subjects rating the whiteness to
randomized. For each subject, be “moderately” or “greatly” increased. Results in all cases were that changes in the
peroxide-and-light treatment group were significantly greater than those in control
he evaluated values from the
groups.
four maxillary incisors for
than those of the light-alone treatment, both were
shade (Table 2, page 169). He calculated ordinal
significantly lighter at six months than at basechanges in shade guide values using the converline. The magnitude of these effects is illustrated
sion defined in Table 1 (page 168), which repreby the intraoral image representing the largest
sents the ordered brightness sequence recomchange seen, 13 shade steps in one subject treated
mended by the manufacturer.23 He calculated
with peroxide and light (Figure 4).
differences, means and standard errors on the
Evaluation of color change using a chrobasis of this numeric assignment. Evaluation of
mameter and an individualized stent corrobodifferences between treatments was done by
rated the shade response by revealing a signifiKruskal-Wallis nonparametric analysis. He evalcant decrease in yellowness (b*) and an increase
uated differences from baseline and color values
in lightness (L*) associated with the combination
from the chromameter by the Friedman test. He
of peroxide and light treatment (Table 2).
did not tabulate the small and not statistically
Changes in redness (a*) were small and not stasignificant changes in the a* parameter, and
tistically significant. These were omitted to simthese are not illustrated. He evaluated questionplify the presentation.
naire results by χ2 and Fisher exact test.
In responding to the questionnaire item, “How
RESULTS
much did the product increase the whiteness of
your teeth?” immediately after undergoing the
We randomly assigned subjects ranging in age
whitening treatment, 96.6 percent of those
from 17 to 64 years to three treatment groups.
treated with the peroxide-and-light combination
Group assignments were concealed from both
responded either “Greatly” or “Moderately.” In
investigators and subjects by a study coordinator
comparison, 39.3 percent of the subjects treated
(M.N.) who did not participate in treatment or
with peroxide alone and 53.5 percent of the subevaluation. All 87 subjects completed the study.
jects treated with light alone responded “Greatly”
The baseline shade values of each treatment
or “Moderately.” These relationships are summagroup were approximately D3 (shade 10) (Figure
rized in Table 2. With follow-up questionnaires,
2, Table 1) and did not significantly differ from
an average of 81 percent (at three months) and 74
each other.
percent (at six months) reported that there had
As indicated in Figure 3, the initial effects of
been a “None to slight” decrease in tooth whitetreatment on shade were greatest with the
ness irrespective of their treatment group (data
peroxide-and-light treatment. This effect was signot shown).
nificantly greater than either of the other two
Soft-tissue irritation was evaluated by profestreatments, up to and including the final sixsional oral examination and by recording Gingival
month evaluation. Although the effects of perIndex measurements. Although signs of mild irrioxide-alone treatment were significantly greater
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Figure 4. An example of color change that occurred in the
peroxide-and-light group at baseline and immediately
after treatment. In this case, the shade changed 13 steps
on the Vita shade guide (Vita Zahnfabrik, Bad Säckingen,
Germany) after treatment.

tation were seen in all groups immediately after
treatment (11.6 percent of subjects), no significant
differences between groups were noted by oral
examination (data not shown). The Gingival
Index of all groups decreased significantly after

therapy with no change in Plaque Index (Table 3).
The Gingival Index in all treatment groups was
significantly less than baseline at three months.
The Gingival Index reduction of the peroxide and
light subjects was significantly less than that of
the light-alone treatment group at six months.
We evaluated tooth sensitivity by questionnaires at four points in time: immediately after
treatment, one week after treatment with a
mailed questionnaire, and at the three-month
and six-month follow-up visits (Table 4). These
responses indicated that in the peroxide-and-light
and peroxide-alone treatment groups both produced a greater incidence of sensitivity than the
light-alone treatment group. Sixty percent of subjects treated with peroxide and light, 52 percent
treated with peroxide alone and 9 percent treated
with light alone reported some level of sensitivity
one week after treatment. These results clearly
associate tooth sensitivity with peroxide rather
than light. Combining only reports of moderate
and greatly increased sensitivity for the immediate posttreatment and one-week follow-up
periods, among the subjects receiving the peroxide-and-light treatment, 13.7 percent reported
sensitivity at the immediate posttreatment checkpoint and 20 percent reported it at the one-week
checkpoint. Of the subjects treated with peroxide
alone, 3.4 percent reported sensitivity immediately after treatment and 21.7 percent did so
after one week. None of the subjects treated by
light alone reported either moderately or greatly
increased tooth sensitivity associated with treatment. We did not observe this level of sensitivity
response in peroxide-treated and light-treated

TABLE 3

SUBJECTS’ (N = 29) AVERAGE SCORES ON GINGIVAL AND PLAQUE INDEXES.
MEASUREMENT

Gingival Index

Plaque Index

SCORE (± SEM*) AT MEASUREMENT PERIOD

TREATMENT

Baseline

3 Months

6 Months

Peroxide and light

0.64 ± 0.29

0.33 ± 0.34†

0.28 ± 0.30†‡

Peroxide

0.65 ± 0.37

0.44 ± 0.32†

0.39 ± 0.37†

Light

0.70 ± 0.31

0.49 ± 0.31†

0.55 ± 0.36†

Peroxide and light

0.17 ± 0.05

0.17 ± 0.05

0.14 ± 0.03

Peroxide

0.12 ± 0.03

0.11 ± 0.04

0.14 ± 0.05

Light

0.08 ± 0.03

0.16 ± 0.04

0.16 ± 0.05

* SEM: Standard error of the mean for 29 subjects.
† Significantly different from baseline (P < .01, Friedman analysis).
‡ Significantly different from light alone (P < .005, Kruskal-Wallis analysis).
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TABLE 4

TOOTH SENSITIVITY, MOST PROMINENT FOLLOWING TREATMENT IN THE
PEROXIDE GROUPS, ABATED BY THREE MONTHS.
TREATMENT

SUBJECT RESPONSE N (%)

P VALUES*

Posttreatment: Did Your Teeth Feel Sensitive After the Procedure?

.01

Not at all

Slightly

Moderately

Greatly

Peroxide and Light

15 (51.7)

10 (34.5)

3 (10.3)

1 (3.4)

Peroxide

25 (86.2)

3 (10.3)

1 (3.4)

0 (0.0)

Light

27 (93.1)

2 (6.9)

0 (0.0)

0 (0.0)

One Week: Have Your Teeth Been More Sensitive After the Procedure?
Peroxide and Light

10 (40.0)

10 (40.0)

3 (12.0)

2 (8.0)

Peroxide

11 (47.8)

7 (30.4)

3 (13.0)

2 (8.7)

Light

21 (91.3)

2 (8.7)

0 (0.0)

0 (0.0)

Three Months: Do Your Teeth Feel Sensitive Now?
Peroxide and Light

24 (88.9)

34 (11.1)

0 (0.0)

0 (0.0)

Peroxide

23 (79.3)

5 (17.2)

1 (3.4)

0 (0.0)

Light

26 (89.7)

3 (10.3)

0 (0.0)

0 (0.0)

Six Months: Do Your Teeth Feel Sensitive Now?

.02

NS†

NS

Peroxide and Light

25 (86.2)

4 (13.8)

0 (0.0)

0 (0.0)

Peroxide

22 (78.6)

5 (17.9)

1 (3.6)

0 (0.0)

Light

21 (72.4)

7 (24.1)

1 (3.4)

0 (0.0)

* Pearson χ2. P values were computed from collapsed tables (Not at all + Slightly vs. Moderately + Greatly).
† NS: Not significant.

subjects in the three-month and six-month questionnaire responses. Statistical testing by χ2 indicated there were significant sensitivity differences between treatment groups immediately
after treatment and one week later, but no significant differences between groups in their sensitivity responses are seen in the three- and sixmonth visit data.
DISCUSSION

The question addressed in this study is whether
light can augment the effects of peroxide tooth
whitening. The short answer is yes. The blinded
shade evaluator scored the whitening effect; the
electronic apparatus for evaluating color change
measured it; and, the subjects treated with light
reported it. In this study, the direct in-office
application of a gas-plasma light for three 20minute periods in conjunction with application of
a relatively low-concentration (15 percent)

hydrogen peroxide gel produced a significantly
greater tooth whitening effect than did either
light or peroxide alone. On average, the change in
tooth color was at least 8.35 shades of whitening
with the peroxide-and-light treatment. The distribution of Figure 2A suggests that with additional
lighter shade tabs, an even greater effect would
have been achieved. The chromameter measurements indicate that the reduction in yellowness
(b*) was the most significant color change effect of
the tooth-whitening procedures. Hence, the major
effect of the procedure appeared to be reduction in
the tooth yellowing associated with aging.
The ADA guidelines stipulate that at least 50
percent of the treated population recalled at three
and six months should maintain a perceptible
color change. In this study, 93 percent of the
peroxide-and-light group, 79 percent of the
peroxide-alone group and 48 percent of the lightalone groups maintained a change of at least four
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Figure 5. An example of color change that occurred in the
light-alone group before and immediately after treatment. In this case, the shade changed nine steps on the
Vita shade guide (Vita Zahnfabrik, Bad Säckingen, Germany) after treatment.

shade units for six months. By linear extrapolation of these data, a residual tooth-whitening
effect in the peroxide-and-light treatment group
should be maintained for 3.6 years if this rate of
decline were maintained.
One surprising observation from this study
was that light by itself appeared to have a
bleaching effect. This is illustrated in the largest
change observed by light-alone treatment, a
change of nine shade steps (Figure 5). Shade
values remained significantly lower in lighttreated teeth throughout the six-month observation period (Table 2). More than one-half (53.5
percent) of subjects treated by light alone, when
asked immediately after treatment, considered
the result to be a moderate to great increase in
tooth whiteness. Measurement of both increased
lightness (L*) and decreased yellowness (b*) were
statistically significant immediately after treatment. Although not statistically significant, these
changes persisted throughout the six-month
observation period. Art museum curators recognize that colored surfaces are bleached when
exposed to light and for that reason forbid flash
photography of artwork. Since chemical bleaching
is the result of breaking chemical double bonds in
a chromophore, strong absorption of light might
be expected to do the same to teeth.
Tooth sensitivity has been recognized as a
common side effect of peroxide-based whitening
procedures.5,19 Levels of 54 percent mild and 10
174

percent moderate sensitivity reported for home
whitening treatment with 15 percent carbamide
peroxide are approximately the same as those
reported in this study.24 Our results indicate that
tooth sensitivity with these treatment procedures
was mild, transient (vanishing after one week
posttreatment) and primarily associated with peroxide and not with light.
Evaluation of soft-tissue irritation was similarly mild and transient. This may be the result
of the close professional control in application and
protection of surrounding tissues that are an integral part of the procedure. We recorded Gingival
Index values as a measure of tissue irritation.
Rather than increasing as might be expected after
topical application of potentially irritating substances, Gingival Index measurements significantly decreased over the three- and six-month
periods, suggesting that the tooth-whitening procedures reduced gingivitis. This effect also has
been reported by investigators studying home
tooth-whitening procedures.24-26
CONCLUSION

These data indicate that light augments the effect
of peroxide tooth whitening and indeed, appears
to have a tooth whitening effect by itself. In
testing a single-visit, in-office whitening treatment with relatively low-concentration hydrogen
peroxide (15 percent) augmented by light for a
treatment period of one hour, we were able to
achieve a high level of tooth whitening that persisted for a minimum of six months with minor
transient tooth sensitivity. ■
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