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ABSTRACT
Nightguard vital bleaching with 10% carbamide peroxide was shown to have some minor effects
on certain brands of amalgam mainly related to mercury release. However, in this case report,
amalgam staining of the bleaching tray was detected in correspondence of the left and right first
upper molars following tooth whitening for a week. These teeth presented MOD amalgam fill-
ings with superficial chipping at the cavosurface margins. The same phenomena did not occur in
the mouth with other amalgam intracoronal restorations not showing marginal defects. No
decay or discoloration was noted around the amalgam fillings both in the upper and lower teeth.

At the 1-week recall visit, patient was recommended to avoid the bleaching gel application in the
maxillary first molar teeth. The existing fillings were replaced with composite resin restorations
after a 2-week elapse time.

CLINICAL SIGNIFICANCE
The unusual amalgam staining of the bleaching tray suggests that amalgam restorations 
with defective cavosurface margins should be monitored during the tooth whitening therapy.
Alternatively, their replacement should be considered prior to bleaching.

(J Esthet Restor Dent 19:208–213, 2007)
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I N T R O D U C T I O N

Since the introduction of night-
guard vital bleaching, carbamide

and hydrogen peroxide have been
used as the main component of the
bleaching gel. Manufacturers’
efforts were directed at combining
the whitening gel with both desensi-
tizing (potassium nitrate and more
recently amorphous calcium phos-
phate) and re-mineralizing agents
(fluoride); water content was also
increased to reduce dehydration
and thermal sensitivity.

Minimal effects on various restora-
tive materials have been reported to
be associated with 2 to 6 weeks at-
home bleaching1. Effects of perox-
ides on amalgam are not considered
clinically significant; however, 
certain brands of amalgam were
reported to release mercury when
exposed to certain brands of 
carbamide peroxide2,3.

In the last decade, concerns have
been expressed regarding the 
potential amalgam toxicity related

to the release of mercury. 
Rotstein and colleagues4 suggested
pre-coating of amalgam surfaces
with a protective varnish such as
copalite (10% copal resin in a 
combination of ether, alcohol, and
acetone) in an attempt to reduce
mercury release during the tooth
whitening treatment. Attin and
coworkers5 proposed a polishing of
amalgam restorations prior to start-
ing of a bleaching therapy to reduce
corrosion potential of the amalgam
restorations and to reduce patient
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exposition to amalgam 
components.

The purpose of this case report 
is to describe a bleaching tray 
staining after exposure of amalgam
fillings to a 10% carbamide 
peroxide gel.

C A S E  R E P O R T

A 28-year-old female patient pre-
sented to the office to bleach her
discolored upper and lower teeth.
The anamnesis did not result in any
significant medical or past dental
findings. The left and right first
upper molars presented extensive
MOD amalgam restorations; con-
versely, upper and lower premolars
presented small to medium intra-
coronal amalgam fillings. No decay
or discoloration was noted around
the amalgam fillings in both the
upper and lower teeth. Superficial
chipping of the MOD amalgam fill-
ings was detected at the cavosurface
margins. Alginate impressions of
the maxillary and mandibular
arches were taken, poured with
dental stone, and the resultant casts
were trimmed and prepared for a
custom stent; a light-cured resin
block-out material (Triad Gel-
Dentsply Preventive Care, York,
PA, USA) was placed on the facial
surface extending to within 1mm of
the gingival margin. Trays were fab-
ricated with a 0.035-inch thick, 
5 × 5-inch soft tray material (Sof-
tray-Ultradent Products, South 
Jordan, UT, USA) used in a

heat/vacuum tray-forming machine
(UltraVac-Ultradent Products,
South Jordan, UT, USA). Trays
were scalloped to perfectly fit each
model before trying in on the
patient. Patient was instructed on
the correct care and use. Tooth
whitening was accomplished using
a 10% carbamide peroxide at-home
bleaching agent (Nupro White
Gold, Dentsply Preventive Care,
York, PA, USA). At the 7-day recall
visit, substantial tooth color change
was noticeable on both anterior
and posterior teeth including the
first upper right and left molars.
The patient reported she bleached
her teeth for 6 to 8 hours each
night. However, amalgam staining
of the bleaching tray was detected
in correspondence of the left and
right first upper molars, which 
presented extensive MOD amalgam

restorations. The outline of the
amalgam fillings could be seen in
the tray (Figure 1). The gray discol-
oration on the bleaching tray could
be easily scrapped out using a den-
tal explorer. No amalgam staining
occurred for the premolar 
amalgam fillings. The patient 
was recommended to avoid the
bleaching gel application in these
two teeth. The patient agreed to
replace the existing fillings with
composite resin restorations after a
2-week elapse time; at this point,
bleaching gel application could 
be limited to the first molars to 
better match the shade of the 
adjacent teeth.

D I S C U S S I O N

The interaction of peroxides with
restorative materials is becoming
one of the most popular topics of

Figure 1. Amalgam staining of the bleaching tray was
detected in correspondence of the left and right first molars;
occlusal perforation or wear of the bleaching tray occurred
in differing teeth.
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restorative dentistry; the effect of
this interaction seems to be 
material-dependent.

The oxidizing effect of the bleach-
ing agents may be responsible for
increased mercury release from
amalgam; exposure of silver amal-
gam to both carbamide and hydro-
gen peroxide solutions resulted in
increased mercury release2,3. A
reduced microhardness of dental
amalgam was also reported6; the
authors supported that this phe-
nomena was related to surface oxi-
dation following the bleaching gel
exposure. Haywood7 reported
greening of the tooth-amalgam
interface during extended tooth
whitening with 10% carbamide
peroxide in a couple of one
patient’s molar teeth; the author
was unable to explain whether 
the discoloration was a result 
of amalgam degradation or 
recurrent decay.

In the case described, the amalgam
restorations appeared to be 
clinically and radiographically 
satisfactory at the pre-bleaching
examination except for the superfi-
cial chipping at the cavosurface
margins. This finding was not con-
sidered relevant during the initial
examination. However, abundant
amalgam staining occurred on the
patient’s bleaching tray in corre-
spondence of extended amalgam-
filled teeth. Interestingly, this
unique phenomena was detected at

the first recall visit, just a week
after the beginning of tooth whiten-
ing treatment. The patient referred
she may have overloaded the
bleaching tray the first few days 
of treatment.

Other patients did not demonstrate
this occurrence even though they
had amalgam fillings with similar
defective margins and performed
the bleaching therapy using the
same tooth whitening products
adopted in this case report. Nupro
White Gold 10% contains 10%
carbamide peroxide, glycerin, car-
bopol, and flavors; it has a slight
acidic pH (6.24)8. Once amalgam
restorations were removed in the
maxillary first molars, dark gray
tattoos were detected on the resid-
ual cavity walls deepening into
dentin. Tattoo of the tooth struc-
ture may be a common finding
upon removal of old amalgam
restorations and cannot be related
to the tooth whitening application.
Conversely, it is attributed to the
reaction products of intra-oral sul-
fides and the copper or silver ions
of the amalgam9. Tattoos were
eliminated during cavity prepara-
tion using diamond burs. No decay
was detected.

Whether the bleaching tray staining
was the result of carbamide perox-
ide application or amalgam-
defective cavosurface margins is not
clear in this single-patient situation;
it was speculated that the 

combination of the tooth whitening
gel application and the amalgam
superficial chipping may be respon-
sible for this finding. Interestingly,
tooth whitening gels do not all have
the same chemical composition10;
as matter of fact, this interaction
may be bleaching material-
dependent. The patient was not a
patient of our office at the time of
the amalgam restorations; as matter
of fact, it is not known how old
were the amalgam restorations and
if the amalgam utilized had a high
copper or low copper content.

Further research studies are needed
to determine if the occurrence of
bleaching tray staining relates to
the composition of a particular
brand of amalgam (associated with
marginal defects) or the interaction
of amalgam with a particular brand
of carbamide peroxide.

C O N C L U S I O N

Pre-bleaching examination is key
for a successful tooth whitening
therapy. At this time, clinicians
should inform patients that the
bleaching gel may come into direct
contact with the existing restora-
tions. Generally, the effects of this
interaction are not considered clini-
cally significant. Ideally, fillings
should be substituted after complet-
ing the bleaching therapy to better
match the surrounding tooth struc-
ture. However, clinicians should
monitor defective amalgam restora-
tions during the tooth whitening
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therapy. Alternatively, their replace-
ment should be considered prior 
to bleaching.
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