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Abstract
Objectives The aim of this systematic review was to evaluate the prognosis of at-home dental bleaching using low concen-
tration bleaching products.
Materials and methods This review was conducted was performed following the recommendations of the 2020 PRISMA state-
ment and was registered in the International Prospective Register of Systematic Reviews (PROSPERO-CRD42022360530). 
The PICO question was “What is the prognosis of home teeth whitening treatment?”. An advanced electronic search was 
made in three databases: PubMed, Web of Science, and Embase.
Results The database search led to the retrieval of 225 articles. After elimination of duplicate references, the titles and 
abstracts of the articles were analyzed with respect to the eligibility criteria, and 24 studies were included for the develop-
ment of the systematic review.
Conclusions Most authors state that the color remains stable between 1 and 2.5 years regardless of the type of bleaching agent 
or the forms of administration, and color stability in cases of severe discolorations presents a higher degree of recurrence.
Clinical relevance Given the growing demand for dental cosmetic treatments, the following systematic review may aid the 
clinician’s continuing education and evidence-based practice by providing knowledge on the field of at-home dental bleach-
ing agents and their long-term effects.
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Background

Nowadays, esthetic procedures are widely required in daily 
dental practice. Patients seeking an attractive smile have 
been increasing significantly, especially in terms of tooth 
color [1]. Dental bleaching is considered the treatment of 
choice to improve patient satisfaction in terms of tooth dis-
coloration, due to its non-invasive approach and low cost 
compared to other cosmetic dentistry procedures [2]. Many 
types of color problems can affect the appearance of teeth, 
and the causes of tooth discoloration must be carefully eval-
uated to establish a correct diagnosis [3, 4].

Discolorations are classified as either extrinsic or intrin-
sic. Extrinsic discolorations result from the accumulation 
of chromogenic substances on the external surface of the 

tooth [3–5]. They are secondary to the habitual intake of 
chromogenic dietary sources such as wine, coffee, tea, car-
rots, oranges, chocolate, tobacco, some mouthwashes, or 
poor or incorrect oral hygiene habits. These discolorations, 
most of the times, can be eliminated mechanically by profes-
sional prophylaxis treatments [3–7].

As for intrinsic discolorations, they occur after a change 
in the structural composition or thickness of the dental 
tissues. They can be caused by systemic or local factors. 
Systemic causes include those related to drugs (e.g., tetra-
cycline), alterations in the structure or thickness of dental 
tissues [5, 7]. Local causes include pulp necrosis, intrapulpal 
hemorrhage, remnants of pulp tissue in the chamber after 
root canal treatment, root canal filling materials, some coro-
nal restorative materials, enamel microcracks, caries, and 
aging. These discolorations are treated by tooth bleaching 
techniques [3–6, 8]. Historically, bleaching techniques were 
introduced to the clinic in 1848 as a treatment for discolora-
tions of non-vital teeth, using chloride of lime [9]. In 1864, 
Truman introduced a more effective technique for bleaching 
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non-vital teeth that consisted in the application of a solution 
formed by chlorine and acetic acid [10].

At the end of the nineteenth century, other bleaching 
agents such as potassium cyanide, oxalic acid, sulfurous 
acid, aluminum chloride, sodium hypophosphate, pyrozone, 
hydrogen dioxide, and sodium peroxide were also success-
fully used in bleaching non-vital teeth [11–16]. Finally, in 
1868, whitening techniques for vital teeth were introduced, 
using oxalic acid, pyrozone, and later hydrogen peroxide 
(HP) [11–16]. Dental bleaching techniques can be classified 
into vital and non-vital bleaching techniques. The former are 
classified as: in-office bleaching, at-home bleaching super-
vised by the dentist and at-home bleaching without supervi-
sion, using over-the-counter bleaching products [17].

Bleaching in the clinic uses bleaching products in high 
concentrations (25–40% HP). This procedure is carried out 
after having performed some previous maneuvers such as 
hard tissue prophylaxis and soft tissue protection through the 
application of physical barriers. The agents applied can be 
activated chemically or by light [18]. Alternatively, at-home 
dental bleaching involves the use of bleaching products with 
lower concentrations [5]. Originally, these techniques con-
sisted of the application of 10% carbamide peroxide (CP) in 
individualized splints applied overnight (6–8 h). Currently, 
gels with concentrations up to 20% are applied [1, 19, 20].
However, the industry has developed products that act more 
quickly compared to those described above and are more 
attractive to some patients. These products are presented in 
the form of gels containing HP in concentrations between 3 
and 10%, mainly applied during the day [21, 22].

Supervision by the dentist takes place during check-up 
appointments [1, 19–23]. The advantages of this technique 
include: self-administration by the patient, less time in the 
dental chair, high degree of safety, fewer adverse effects, 
and low cost [24]. The disadvantages include the need for 
high patient collaboration since the result is linked to the 
diligence with which the indicated guidelines are respected. 
Excessive or prolonged use of the treatment may cause 
increased tooth sensitivity and soft tissue irritation. Some-
times both techniques can be combined [11, 24].

The third technique, also known as “over-the-counter,” 
involves the use of over-the-counter products containing 
low concentration bleaching agents. These products are 
purchased and applied without professional supervision and 
come in the form of toothpaste, whitening strips, mouth-
washes, and prefabricated splints [5, 25].

The literature describes a wide variety of protocols and 
methods for applying the products described above, although 
there is still no single accepted protocol [23]. As for the 
stability of the color obtained after bleaching, this depends 
to a large extent on diet and habits as they contribute to the 
development of extrinsic discolorations [5].

The literature on the effectiveness of home bleaching 
is abundant and has already been reviewed [26, 27]. The 
term “effectiveness” refers to the ability of dental bleach-
ing to produce an effect (color change). Alternatively, the 
term “prognosis” defines the stability and duration of the 
obtained effect, maintained over time. A series of stud-
ies on the prognosis of home dental bleaching have been 
performed. However, no efforts have been made to assess 
such evidence. Thus, the aim of this systematic review is to 
perform a qualitative synthesis of available studies on the 
prognosis of home dental bleaching using low-concentration 
products on vital teeth, in terms of duration of the effects 
achieved after being exposed to the treatment.

Materials and methods

Protocol and registration

This study protocol was registered in the Interna-
tional Prospective Register of Systematic Reviews 
(PROSPERO-CRD42022360530).

Search strategy

This systematic review of the literature was performed fol-
lowing the recommendations of the PRISMA statement 
updated in 2020 [28]. A literature search was conducted in 
digital databases PubMed, Web of Science, and Embase in 
May 2022 and was updated on the 29th of March 2023. No 
language or time restrictions were applied. The search strat-
egy employed three main fields: field #1, keywords regarding 
prognosis (prognosis or dura*); field #2, keywords regarding 
dental bleaching (“tooth bleaching” or “teeth bleaching” or 
“dental bleaching” or “dental whitening” or bleaching or 
whitening); and field #3, keywords regarding at-home den-
tal bleaching specifically (home). Keyword selection was 
based on the descriptors used in previous studies in the field. 
Whenever possible, both controlled and uncontrolled terms 
were used. See Supplementary Table 1 for the specific search 
strategy for each database. Restrictions to publication date 
and language were not applied. The PICO question guiding 
the search was: What is the prognosis of home dental bleach-
ing treatment? Which can be subdivided as follows:

P (population): individuals undergoing home dental 
bleaching; I (intervention): home bleaching using specific 
low concentration bleaching agent/s with specific applica-
tion method/s; C (comparison): home bleaching using other 
specific low concentration bleaching agent/s and/or other 
specific application method/s; and O (outcomes).

The search strategy, study selection process, data extrac-
tion, and quality assessment (risk of bias assessment) were 
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performed by two independent investigators (R.F. and M.M). 
In case of doubt, a third investigator was consulted (JL.S).

Eligibility criteria

Studies were selected based on previously established inclu-
sion criteria: (1) RCT; (2) clinical trials; (3) home bleaching 
protocols using HP in concentrations lower than 10% or CP 
in concentrations lower than 28%, with post-treatment fol-
low-up times of no less than 2 months; (4) in vivo studies in 
patients of any age group. Studies in which in-office bleach-
ing protocols were applied with concentrations not dispensa-
ble for home use, combined bleaching techniques, home VS 
in-office bleaching techniques, retrospective studies, in vitro, 
cohort, clinical cases, and case series were excluded.

Study selection, data extraction, and synthesis 
of the evidence

All the selected articles were imported into a citation man-
agement software (Mendeley. Elsevier, Amsterdam, Nether-
lands), and duplicate articles were eliminated. A first screen-
ing of the articles according to title and abstract was then 
performed according to the search strategy described above, 
and finally a second screening of the full text of the eligible 
studies was performed.

The following bibliometric data were extracted from each 
study: author and year of publication. As for the methodo-
logical variables, the following were extracted: study type, 
diagnostic method, number of participants and dropout, 
bleaching protocol, bleaching product application method, 
age range, and bleaching method. Lastly, the following out-
come variables were extracted: results in terms of DSGU/
ΔE; results in terms of color change in ΔE values (if spectro-
photometer was used); and results in terms of color change 
in DSGU (shade guide unit) values (if a shade guide was 
used).

After data extraction, a synthesis of the evidence was 
performed. To do so, the extracted variables were assessed 
to search for similarities and/or contradictions among the 
included studies’ results. Lastly, a qualitative synthesis of 
the studies’ data regarding the primary outcomes of this 
review (prognosis of home bleaching, measured over time 
by analysis of ΔE and color change in DSGU dental units) 
was performed.

Quality assessment

Quality assessment of the selected studies was carried out 
using Cochrane Collaboration tools for risk of bias: ROB-2 
for randomized controlled trials (RCTs) and ROBINS-I for 
controlled trials (CTs) [29]. No other analyses could be per-
formed due to the heterogeneity of the data.

Results

Study selection

The database search led to the retrieval of 225 articles: 
33 in Web of Science, 138 in PubMed, and 54 in Embase. 
After elimination of duplicate references, the titles and 
abstracts of the articles were analyzed with respect to the 
eligibility criteria, and 24 articles were selected for full-
text reading. All of the assessed studies were eligible for 
the qualitative synthesis (Fig. 1).

Study methodology

The characteristics of the 24 selected studies are described 
in Table  1 (methodology) and Table  2 (results). Sixteen 
randomized clinical trials [1, 2, 19–23, 30–38] and 8 clinical 
trials [39–46] were selected. In total, 1197 subjects were 
exposed to home bleaching using different bleaching agents 
such as HP at concentrations of 3% [35], 5% [20] 5.3% [20] 
6% [21, 22, 34, 43], 7.5% [21, 40], and 10% [1, 21] and CP at 
concentrations of 10% [1, 2, 19, 22, 23, 30–33, 36–39, 42–46], 
15% [34, 41, 46], 16% [23, 30, 38], 20% [46], and 28% [37]. A 
total of 8 studies analyzed the color change combining the use 
of spectrophotometer and visual color guides (classic vita pan 
type or similar) [1, 2, 19, 22, 23, 30, 36, 38], while 8 studies used 
color guides as the only recording method [20, 21, 33, 35, 39, 42, 
44, 45]. One study used a spectrophotometer to determine color 
changes [37], 3 studies combined the use of colorimeter and 
color guides [40, 41, 46], and 4 studies used only a colorimeter 
[31, 32, 34, 43]. Some authors used customized splints adapted 
to the size of the sensor of the spectrophotometer or colorimeter, 
in order to favor the reproducibility of the measurements [1, 
2, 19, 31, 32, 36, 40, 41]. Others simply placed the sensor in 
the center of the tooth, which is not as precise as the method 
described above [22, 23, 30, 37, 38, 43, 46].

The study with the lowest number of patients included 20 
of them [37] and those with the highest number included 92 
[22, 23, 30, 38]. Most of the studies opted for customized 
bleaching splints with a reservoir as the method of appli-
cation of the bleaching agent [1, 2, 19–23, 30, 34, 36–38, 
41–44, 46]. Six studies applied the agent in customized 
splints without a reservoir [31–33, 35, 39, 40]. Two studies 
applied the agent using customized splints with and without 
a reservoir, following a split-mouth design [

Regarding the bleaching agent application protocols, 
different patterns were observed. Most of the studies chose 
short exposure times between 30 min and 3 h [1, 19–21, 
23, 30, 34–38, 40, 41, 43, 45]. The remaining studies opted 
for long exposure times between 6 and 8 h, maintaining a 
nocturnal pattern 
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Study results

Authors who measured color stability using objective tech-
niques after 2 [43] and 3 months [2, 34, 40, 41] reported 
homogeneous results between groups. Slight recurrences 
were also described. However, they did not reach statistically 
significant values (p < 0.04). The studies that performed a 
6-month follow-up [19, 22, 30–33, 35, 44] reported simi-
lar results. Authors who measured both ΔE and DSGU did 
not reach statistical significance ((p = 0.3, p = 0.7) [30] and 
(p > 0.05) [19]). Authors who only measured ΔE recorded 
stable values [31, 32]. The variations recorded indicated a 
slight regression of the color, but they were not statistically 
significant (p < 0.05). Three studies only performed DSGU 
measurements, two of them reported no recurrence [33, 35], 
and the third study [44] reported a setback of 1 DSGU unit 
and a recurrence of 12%.

Authors who performed follow-ups after 1 year post 
bleaching, did not report significant differences between 

the color change from immediate post bleaching and after 
1 year. One study highlighted differences between beach 
guides, which were clinically significant after ΔE calcula-
tion [36]. Two studies [23, 38], in the annual and 2 years 
post-bleaching follow-ups, reported color stability in terms 
of the ΔE values.

In a study in which smokers were compared to non-
smokers 2.5 years post bleaching [45], DSGU measurement 
showed a slight but statistically significant color recurrence 
in both groups. Two studies assessed patients with intrinsic 
discolorations secondary to the intake of tetracyclines [42, 
46]. Follow-ups were performed at 5 and 7.5 years. The first 
study, ΔE results, showed that the result achieved after the 
treatment had maintained 68%, 67%, and 66% of the applied 
concentrations of CP (10%, 15%, and 20%, respectively) 
[46]. The second study, after 90 months, showed that 60% 
of the subjects reported no visible changes, 7% reported a 
slight recurrence, and another 7% showed a moderate recur-
rence [42].

Fig. 1  Study selection flow 
diagram
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Risk of bias

All studies were rated using the Cochrane Collaboration 
tools for risk of bias: RoB2 was used for rating RCT and 
ROBINS-I for CT (Figs. 2 and 3).

RCT studies were classified as unclear for the following 
elements: bias arising from the randomization process [2, 
19, 21, 22, 37], bias due to deviations from the intended 
intervention [2, 19, 22, 23, 30, 32–38], and bias in outcome 
measurement [2]. Other studies were classified as high risk 
for the following elements analyzed: bias arising from the 
randomization process [32] and bias due to deviations from 
the intended intervention [1, 21, 31]. The remaining stud-
ies were classified as low risk for the following elements: 
bias arising from the randomization process [1, 20, 23, 30, 
31, 33–36, 38], bias due to deviations from the intended 
intervention [20], bias due to missing data on outcomes [1, 
2, 19–23, 30–38], bias in outcome measurement [1, 19–23, 
33–41], and bias in selection of the reported outcome [1, 2, 
19–23, 30–38].

CT studies were classified as low risk for the following 
elements: bias due to confounding [39–46], bias due to the 
selection of participants [39–46], bias in classification of 
interventions [39–46], bias due to deviations from intended 
interventions [39–46], bias due to missing data [40, 41], 
bias in measurement of outcomes [40, 44], and bias in the 
selection of the reported result [39–46]. Other studies were 
classified as unclear for the following elements: bias due to 
missing data [39, 43–46] and bias in measurement of out-
comes [39, 41–43, 45, 46]. Only one study was classified 
as high risk for the following element: bias due to missing 
data [42].

Discussion

Concern has been expressed about the duration of the effects 
of dental bleaching. This has been the subject of several 
studies over the years [3, 4]. Multiple variables such as effec-
tiveness, intra- and post-treatment sensitivity, and long-term 
color stability have been analyzed [47]. The great hetero-
geneity in the designs of the research methodologies, the 
lack of a single clinical and follow-up protocol (or at least 
a minimum for conducting studies), and the different tech-
niques applied to obtain the data make it difficult to reach a 
consensus. Nevertheless, the results obtained in the included 
studies highlight that the color obtained after home dental 
bleaching remains stable between 1 and 2.5 years regardless 
of the bleaching agent used or its forms of administration.

The selected studies compared the performance of at-
home bleaching products by applying different experimen-
tal protocols with the aim of monitoring their long-term 
prognosis. The number of participants was different among Ta
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the studies, ranging from 20 to 92. The remaining articles 
included an average of 51 participants, and only a few stud-
ies performed a sample size calculation [1, 19, 22, 23, 30, 
36, 38].

The studies included variables such as the presence or 
absence of a reservoir in the bleaching splints to determine 
if its presence influenced the result [41, 42]. Color meas-
urements were performed by objective technique, such as 
the spectrophotometer [37] or colorimeter [31, 32, 34, 43], 
or subjective operator dependent techniques, using shade 
guides sorted according to dental brightness [20, 21, 33, 35, 
39, 42, 44, 45]. Other studies used a combination of both 
techniques [1, 2, 19, 22, 23, 30, 36, 38, 40, 41, 46].

The analysis and comparison of the data obtained from 
the different studies present some limitations since the 
authors performed the measurements not only in different 
ways, but also at different times and with different apparatus. 
In addition, when the measurements were performed with 
the same apparatus (spectrophotometer or colorimeter), they 
were not carried out in the same way. In the case of measure-
ments using subjective techniques, it should be noted that 
the same shade guides were not used in all the studies. This 
hinders the comparability between studies.

The clinical and follow-up protocols were diverse. The 
results obtained in the studies regarding the effectiveness 
of the method of application of the bleaching agent were 
similar. Therefore, it can be deduced that the form of appli-
cation of the treatment does not influence the final result. 
The extent of treatment over time varied between 1 and 
3 weeks. In the case of intrinsic staining treatments second-
ary to drugs (tetracyclines), the treatment was extended up to 
6 months [42, 46]. Follow-up times were also heterogenous, 
ranging from 2 months to 7.5 years.

Authors who measured color stability using objective 
techniques after 2 [43] and 3 months [2, 34, 40, 41] and who 
used HP between 6% [34, 43] and 7.5% [40] and CP between 
10% [2, 41, 43], 15% [34, 41], and 20% [40] reported homo-
geneous results between groups. Slight recurrences were 
also described. However, they did not reach statistically sig-
nificant values (p < 0.04). Such results could be attributed to 
the short follow-up time.

The studies that performed 6-month follow-up and 
applied CP from 10% [19, 22, 30–33, 44] to 16% [30] and 
HP at 3% [35] and 6% [22] and performed the measure-
ments subjectively [33, 35, 44], objectively [31, 32], and by 
means of a combination of both [19, 22, 30] and reported 
similar results. Rosentisel et al. [32] and Matis et al. [31] 
measured color using a colorimeter. Both applied 10% CP 
overnight but differed in the extent of treatment: 5 days 
and 3 weeks, respectively. They agree that after the color 
measurements and subsequent CIELAB analysis calculat-
ing ΔE, the color was stable when compared to the post-
bleaching values. Also, the variations recorded indicated a Ta
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Fig. 2  Quality assessment of the included RCTs using RoB-2. A Table format. B Graphical format
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slight regression of the color, but they were not statistically 
significant (p < 0.05).

In the studies by Meireles et al. [30] and Darriba et al. 
[19], in which color measurements were made using both 
techniques, despite having applied different bleaching 
protocols, the authors reported a slight recurrence in both 
groups studied. However, again, data did not reach statistical 
significance ((p = 0.3, p = 0.7) [30] (p > 0.05) [19]). Color 
measurement by means of color guides confirmed the results 
obtained after calculation of ΔE value. On the other hand, 
Aka et al. [22] observed a statistically significant (p < 0.05) 
recurrence (ΔE) in the CP group at 10%, and the measure-
ment of color using guides showed better brightness values 
in the CP group compared to the HP group.

Alternatively, Russell et al. [33], Mayers et al. [35], and 
Medeiros et al. [44] performed the measurements only by 
using shade guides. The first two reported no recurrence, 
while Medeiros et al. [44] reported a setback of 1 DSGU 
unit and a recurrence of 12%, without attributing this result 
to a specific cause. The subjectivity of the technique and the 
difficult comparability of the values derived from it with the 
values provided by objective techniques, which are capable 
of recording what the human eye cannot always record, or 
at least not with such precision, make it difficult to compare 
the studies with each other.

Other authors performed follow-ups after 1 year post 
bleaching. Martini et al. [36] performed color measurements 
using a spectrophotometer and color guides. They reported 
no significant differences between the color change from 
immediate post bleaching and after 1 year using the clas-
sic vita pan shade guide unit (mean difference = 0.1 ΔSGU; 
95% central incisor, 0.2 to 0.4; p = 0.53; and at 1 year, mean 
difference = 0.3 95% central incisor 1.0 to 1.6; p = 0. 62). 
However, significant differences were observed using the 
VITA Bleachedguide (VITA Zahnfabrik, Bad Säckingen, 
Germany) (mean difference = 1.4 ΔSGU; 95% central inci-
sor 0.7 to 2.1; p < 0.01). After calculation of ΔE, these dif-
ferences were defined as not clinically important, since they 
were below the 50:50 perception threshold for shade changes 
in dentistry [36].

Another factor that hinders the comparison of the results 
of studies using subjective techniques is the diversity 
between guides. This generates a certain degree of uncer-
tainty about the reliability of the results obtained. Authors 
such as Mailart et al. [1] and Martini et al. [36] performed 
follow-up at 1 year using a spectrophotometer and two dif-
ferent color guides and concluded that the color remains 
stable since no statistically significant differences were 
observed between the groups after ΔE analysis. In addition, 
no color discrepancies were reported upon comparison with 

Fig. 3  Quality assessment of the 
included CTs using ROBINS-I. 
A Table format. B Graphical 
format
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the two guides. Meireles et al. [23, 38] also performed the 
color measurements using a spectrophotometer and color 
guide. In the annual and biennial post-bleaching follow-ups, 
the results were not significantly different in terms of the ΔE 
values, and the median tooth color did not show statistically 
significant changes (p > 0.2).

Pinto et al. [21] and Auschill et al. [20] analyzed the 
shade stability using vita 3DMASTER (VITA Zahnfabrik, 
Bad Säckingen, Germany) and vita pan classic (VITA Zahn-
fabrik, Bad Säckingen, Germany) shade guides, respectively. 
In the study by Pinto et al. [21], all groups showed color 
stability at 12 months post bleaching. Auschill et al. [20], 
after 18 months of follow-up, reported recurrence in both 
groups studied when compared with the results obtained 
after bleaching, reporting values from 2.88 (p = 0.24) to 3.3 
(p = 0.001) DSGU.

The origin of discolorations will be decisive in deter-
mining both the effect and the prognosis of bleaching. The 
study conducted by De Geus et al. [45] selected a different 
sample from the previously mentioned studies, composed 
of smokers vs. nonsmokers. The aim of their study was to 
evaluate the stability of whitening at 2.5 years using meas-
urement techniques using classic vita pan and vita bleach 
3dmaster shade guides (VITA Zahnfabrik, Bad Säckingen, 
Germany). At 30 months, a homogeneous high dropout rate 
(28%) was reported in both groups: 5 participants stopped 
smoking and 4 reduced the number of cigarettes consumed 
daily. In the measurements, a slight but statistically sig-
nificant color recurrence could be detected in both groups. 
Therefore, the recurrence is not only attributable to extrinsic 
staining potentially caused by smoking, although in view 
of the changes in the smoking group, the comparison is not 
completely fair. The authors whose samples consisted of 
patients with intrinsic discolorations secondary to the intake 
of drugs (tetracyclines) were Matis et al. [46] and Leonard 
et al. [42], who applied similar clinical protocols: nocturnal 
application of CP for 6 months, at 10%, 15%, and 20% in 
the case of Matis et al. [46] and only 10% in the case of 
Leonard et al. [42]. The color measurement techniques and 
follow-up times varied between the two studies. In the first 
study [46], they followed up at 5 years using a colorimeter 
and Vitalescence Esthetic Ultradent shade guides (Vitales-
cence Esthetic Restorative Masters Shade Guide, Ultradent 
Products, Inc.), and in the second study [42], they followed 
up at 7.5 years measuring shade changes using classic vita 
pan shade guides. Matis et al. [46] reported ΔE results, 
which showed that concentrations of 10%, 15%, and 20% 
had maintained 68%, 67%, and 66% of the color achieved 
after bleaching, respectively. The results of Leonard et al. 
[42] also showed recurrences. After 90 months, 60% of the 
subjects reported no visible changes, 7% reported a slight 
recurrence, and another 7% showed a moderate recurrence, 
but never matching the pretreatment color. In addition, 27% 

of the subjects reported having undergone further bleach-
ing sessions before 90 months. Both studies showed higher 
levels of recurrence than studies whose samples did not 
include patients with intrinsic staining, which is evidence 
of a greater degree of difficulty in maintaining the results in 
these groups of patients.

The main limitation of the present systematic review is 
based on the great diversity of clinical and follow-up pro-
tocols employed in the included studies. In addition, a wide 
range of measurement methods were used, which make 
it difficult to compare the results obtained in the studies. 
Therefore, there is a need to establish a single experimental 
protocol to facilitate the interpretation of the data obtained.

Conclusions

Although many studies have demonstrated the general effi-
cacy of bleaching gels, the long-term benefits of the treat-
ment related to color maintenance are not well established in 
the literature. Most authors state that the color remains stable 
between 1 and 2.5 years regardless of the type of bleaching 
agent or the forms of administration such as individualized 
cuvette with reservoir, individualized cuvette without reser-
voir, and preformed cuvette provided by the manufacturer. 
Color stability in cases of severe discolorations such as tet-
racycline staining presents a higher degree of recurrence.
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