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Literature Review

The Release of Mercury from
Amalgam Restorations
and Its Health Effects: A Review

HW Roberts ¢ DG Charlton

Clinical Relevance

Amalgam remains an important restorative material in dentistry. Because of continuing con-
troversy concerning the material’s safety and environmental friendliness, dentists should
remain current in their knowledge of the effect of mercury and its release from amalgam. This
will enable dentists to provide accurate, evidence-based information to their patients.

SUMMARY

Amalgam has successfully been used as a restora-
tive material in dentistry for over a century. It
has proven to be a cost-effective, wear-resistant
material which, when properly placed, can pro-
vide many years of service. However, amalgam’s
popularity has decreased in recent years due, in
part, to patient concerns about its potential for
adversely affecting their health. Other reasons
for its reduced use include the increased empha-
sis on more esthetic restorative materials and
environmental concerns regarding the amount of
mercury discharged into wastewater from dental
offices. Controversy persists about amalgam’s
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possible role in causing health problems due to
its release of mercury. Although conclusive evi-
dence is lacking that directly correlates amalgam
with adverse health effects, clinicians should
remain knowledgeable about mercury release
from amalgam in order to intelligently address
their patients’ concerns. This article reviews the
latest published scientific literature to provide
this information.

INTRODUCTION

Amalgam has been used in dentistry for more than 150
years,! and its excellent clinical track record is well
known. Despite some shortcomings, amalgam has sev-
eral positive characteristics compared with other
restorative materials, including relatively low cost,
good wear resistance, low technique sensitivity and
high strength.*®* While amalgam’s use has declined in
recent years due to an increased emphasis on the use
of esthetic restorative materials and concerns about
potential environmental hazards related to its mercu-
ry (Hg) content, countless amalgam restorations
remain in patients’ mouths. Because of this fact and
the plethora of misinformation about mercury in amal-
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gam that is readily available on the Internet and in the
lay press, it is important to periodically reassess the
literature and the current state of knowledge about
mercury release from dental amalgam and what, if
any, hazards it presents to patients.

FORMS OF MERCURY

In order to better understand the issue of mercury in
amalgam and its possible adverse effects, it is neces-
sary to review the various forms of mercury. Three
forms exist: inorganic, organic and elemental or metal-
lic. Inorganic mercury exists in the form of salts of
mercury, such as HgCl, and appears as a white powder
or crystals.’ Inorganic mercury can be highly toxic and
cause renal failure and loss of the gastrointestinal
tract lining. The most common form of an organic mer-
cury compound is methylmercury, which forms when
microscopic organisms convert inorganic mercury into
methylmercury. Methylmercury is particularly damag-
ing to embryos. It is water-soluble, accumulates in the
food chain and, when ingested, is readily absorbed and
slowly excreted.” Almost all human ingestion of
methylmercury is from contaminated fish and wildlife.
Because methylmercury accumulates in the food
chain, periodic warnings have been issued about the
possible dangers of consuming excessive amounts of
certain fish.*® Finally, elemental or metallic mercury is
a silver/white liquid at room temperature and is used
in such products as fluorescent bulbs, advertising
signs, thermometers, barometers and, of course, dental
amalgam. Mercury in its liquid form readily passes
through the intestinal tract with little absorption'"
and has no known acute adverse physiologic effects.”
Unfortunately, elemental mercury emits mercury
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vapor, which is readily absorbed into the blood through
alveolar membranes and crosses the blood/brain barri-
er into the central nervous system.

MERCURY RELEASE FROM
DENTAL AMALGAM RESTORATIONS

For many years, the consensus was that set amalgam
did not release mercury. However, several studies in
the late 1970s and early 1980s determined that this
was not the case.”'

A number of studies have attempted to quantify the
amount of mercury vapor released from existing amal-
gam restorations.'®® The use of different methodolo-
gies in these studies, however, makes comparison of
their results difficult, if not impossible. Interestingly,
the studies found that patients without amalgam
restorations had measurable amounts of intraoral
mercury vapor, presumably from environmental expo-
sure (see Table 1). A number of government and inter-
national agencies have established Recommended
Exposure Limits or Threshold Limit Values for persons
who are occupationally exposed to mercury vapor.'*?
Determining whether the measured levels of intraoral
mercury vapor exceed these limits is challenging,
because different agencies have different threshold
exposure limits. This is further complicated by the fact
that governmental limits are usually presented as
time-weighted-average values, and studies of intraoral
mercury vapor levels generally do not present their
results in these terms.

Studies quantifying intraoral mercury vapor levels
due to amalgam restorations were followed by other
investigations that attempted to determine a daily

Table 1: Intraoral Mercury Vapor Levels
Investigator Chewing or Patient Hg Vapor Levels Units of
Brushing Measure
Amalgam Status
None Present

Before 0.26 0.88

Svare and others (1981)™" pg/m?®
After 0.13 13.73
Before 1.13 2.24

Abraham and others (1984)" ng/15 sec
After 1.06 18.97
Before 0.05 0.29

Ott and others (1984)" pg/m?®
After 0.05 1.35
Before 0.54 4.91

Vimy and Lorscheider (1985)' pg/m?
After 0.72 29.1
Before 0.06 3.81

Patterson and others (1985)" ng/L
After not reported 8.2
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exposure amount (Table

Table 2: Daily Mercury Vapor Exposure Relative to Number of Existing Amalgam Surfaces

2).2% As with previous
studies, these investiga-

tions used different col-

lection methods, coupled

with varying physiologi-
cal assumptions that

made comparison of the
results difficult.

Nonetheless, several of

the studies concluded

that daily human mercu-

Author(s) Amalgam Surfaces Calculated Daily Hg Vapor
(ng/day)
Vimy and Lorscheider® >12 29
Snapp and others® 14 1.3
Lorscheider and Vimy* 12.6 10
Berglund® 12.6 1.7
Skare and Engqvist® 39 12
Clarkson and other®” NA* 1.2
Olsson and Bergman® 12.6 1.3
Halbach® 21 3.7

ry exposure from amal- *NA=not applicable; is a review study.

gam is approximately 1
ng/day from inhalation of
mercury vapor and 1 ng/day from the ingestion of ionic
forms.””*-* Despite these findings, it should be noted
that even researchers who at times are critical of den-
tistry’s use of amalgam, still conclude that no clear evi-
dence exists to support the removal of existing amal-
gam restorations.™

Because amalgam restorations do release mercury in
measurable amounts, studies have been done to deter-
mine if having these restorations contributes to a
patient’s serum mercury levels. In 1999, Ahlqwist and
others® reported the latest findings of a longstanding
study of a cohort of 1,462 middle-aged and older
Swedish women that began in 1968. Follow-up studies
were conducted in 1974, 1975, 1980, 1981, 1992 and
1993. Serum mercury levels were positively correlated
with the number of amalgam restorations present.
Although the study also recorded different clusters of
symptoms and the incidence of diabetes, myocardial
infarction, stroke and cancer, no association was found
between serum mercury levels and those diseases.

Berglund and Molin* performed a study to deter-
mine if removing amalgam restorations might signifi-
cantly affect mercury levels in plasma and urine.
Secondarily, they evaluated the effect of using a rubber
dam or not using a rubber dam during the process.
Operators removed all the amalgams from 18 patients
with a rubber dam in place and from 10 patients with-
out the use of a rubber dam. Measurement of the pre-
removal and post-removal plasma and urine mercury
levels indicated that only in the non-rubber dam group
did the mercury levels increase significantly.

In 2005, a review of the scientific and medical litera-
ture concluded that evidence has consistently shown
that mercury is released from dental amalgam restora-
tions and is absorbed by the body.** The authors noted
that many studies report positive correlations between
the number of amalgam restorations (or surfaces) and
urine mercury concentrations in non-occupationally-
exposed individuals. The authors also reported, how-
ever, that these correlations do not prove that
increased urine mercury concentrations cause adverse

health effects. The review article, importantly, uncov-
ered no convincing evidence indicating that adverse
health effects are attributable to dental amalgam
restorations, except for hypersensitivity reactions in
susceptible individuals.

A study involving 73 schoolchildren (with a mean age
of 12 years) attempted to determine if a correlation
existed between the number and size of amalgam
restorations and the prevalence of allergies or days
absent from school due to illness. While the results
indicated a positive correlation between the number
and size of amalgam restorations and urine mercury
levels, no significant correlations were found between
the extent of amalgam restorations and diagnosed
allergies or absence from school due to illness.®

MERCURY IN AMALGAM: EFFECTS ON
SPECIFIC ORGANS AND SYSTEMS

A number of investigations have attempted to corre-
late the presence of amalgam restorations with dis-
eases in certain organs and systems, specifically the
kidneys, central nervous system and immune system.

Kidney Dysfunction

Several studies have investigated the effect of the
presence of amalgam restorations on the levels of mer-
cury in urine and other bodily fluids. A German study*
measured 24-hour urinary mercury levels in 703 sub-
jects with amalgam restorations. The mean urine Hg
level was 0.75 pg/L and the mean level standardized
for creatinine was 0.64 ng mercury/g of creatinine. The
mean 24-hour mercury excretion rate was 0.48 micro-
grams in subjects younger than 18 years and 0.99
micrograms in subjects older than 18 years. The value
standardized for creatinine reported in this study was
lower than the minimum mean level (30 ug mercury/g
of creatinine) reported by the World Health
Organization to result in subtle effects in sensitive
people.®”

Another study investigated urinary mercury levels in
German children age 3-15 years with and without
amalgam restorations. The mean urinary mercury
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concentration for the 93 children without amalgams
was 0.17 pg/L, compared to 0.70 ug/L for the 86 chil-
dren with amalgam restorations. A significant differ-
ence in urinary mercury levels was found between the
two groups, as well as a positive correlation between
the number of amalgam surfaces and urinary mercury
levels.™

Dunn and others® randomly assigned 534 children
age 6-10 years to either an amalgam or resin compos-
ite group and studied them over a five-year period dur-
ing which they received amalgam or resin composite
restorations. Among other things, the authors com-
pared urinary mercury levels at various points with
baseline values from the children when they had no
amalgam restorations. They reported that the number
of amalgam restorations had a significant dose-
response relationship with urinary mercury levels.
Interestingly, they also found that daily gum chewing
in the presence of amalgam was associated with these
elevated levels.

A study involving 1,100 military members suggested
that the placement of 10 amalgam surfaces would
result in a 1 pg/L increase in urinary mercury levels,
which is equivalent to one part per billion.* To put this
increase into perspective, the chronological equivalent
of one part per billion is one second in 32 years.

A 1990 study involved the placement of amalgam
restorations in eight physically healthy patients who
did not have dental restorations.” A mean of 16 sur-
faces was restored with a calculated mean of 2.9 g of
mercury inserted. Blood and urinary mercury levels
were measured on seven occasions during a four-
month period before and a three-month period after
amalgam placement. Over the duration of the study,
urinary mercury values increased continuously, with
three-month values significantly higher than those
seen prior to placement. However, no significant corre-
lation was found between urinary mercury concentra-
tions and the total number of amalgam surfaces. The
results showed that the insertion of amalgam restora-
tions contributed to urinary mercury concentrations.
The effects of amalgam placement were negative dur-
ing the three-month post-placement period, however,
with regard to urinary selenium or erythrocyte glu-
tathione peroxidase levels. Based on the results of this
limited study, no kidney impairment and no difference
in renal function was reported between patients with
and without amalgam restorations.
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Other studies have focused on the possibility that
mercury exposure from amalgam restorations leads to
impaired kidney function. Langworth and others®
investigated a number of indicators of renal dysfunc-
tion (urinary excretion of albumin, orosomucoid, beta
2-microglobulin and N-acetyl-beta-glucosaminidase
[NAG]; serum creatinine concentration and relative
clearance of beta 2-microglobulin) in a group of 89
chloralkali workers exposed to mercury vapor and in
75 unexposed workers. Serum concentrations of
immunoglobulins (IgA, IgG, IgM) and auto-antibodies
towards glomeruli and other tissues were also meas-
ured, because their presence may indicate a humoral
response induced by mercury. The values for the two
groups were compared and evaluated based on differ-
ent mercury vapor exposure conditions. Values for the
mercury-exposed and the non-exposed groups can be
seen in Table 3. None of the parameters of renal dys-
function differed significantly between the two groups,
but there was a tendency toward increased excretion
of NAG in the exposed group compared to the control.
Also, a significant relationship existed between uri-
nary mercury and urinary NAG. Both of these find-
ings indicate slight tubular cell damage, probably as a
result of mercury exposure. Serum immunoglobulin
concentrations did not differ between the groups, and
serum titers of auto-antibodies were low in both
groups. Thus, the results gave no evidence of glomeru-
lar damage or of a tubular reabsorption defect. As
mentioned, some of the findings indicated slight dose-
related tubular cell damage in the mercury-exposed
group; however, there were no overall signs of a mer-
cury-induced effect on the immune system.

The association between the number of amalgam
tooth surfaces, urinary mercury and proteinuria was
investigated in a sample of 48 randomly selected,
apparently healthy 17- to 22-year-old male students.*
The presence of any of the following proteins in two
separate urine samples was considered by the authors
to be potentially indicative of a tubular and/or
glomerular lesion: albumin; alpha-1-microglobulin
(HC-protein); kappa and lambda light chains; and N-
acetyl-beta-D-glucosaminidase. No significant rela-
tionship was found between any of the proteins and
amalgam or urinary mercury. The results of this study
did not suggest that amalgam restorations cause kid-
ney dysfunction in humans.

In another study* of urinary mercury levels in indi-

Table 3: Mercury Concentrations in Mercury-Exposed and Non-mercury-exposed Workers*

Blood Mercury

Serum Mercury Urine Mercury

Mercury-exposed 55 nmol/L 45 nmol/L 25.4 g/g of creatinine
(that is, chloralkali) workers
Non mercury-exposed workers 15 nmol/L 4 nmol/L 1.9 g/g of creatinine

*Based on Langworth and others*
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viduals with amalgam restorations, 100 healthy adults
completed health questionnaires and voided urine
samples. The urine mercury concentration and N-
acetyl-beta-glucosaminidase (NAG) were then meas-
ured. The subjects were grouped into those having
amalgam restorations (n=66) and those without (n=34)
amalgam restorations. Data indicated that individuals
with amalgam restorations were found to excrete
slightly more mercury than people without them and
demonstrated a very small increase in urinary NAG
excretion. The amounts, however, were judged to be of
no clinical significance and did not present a risk for
renal damage.

A seven-year study involving 534 children ranging
in age from 6 to 10 years without dental restorations
and having two or more posterior teeth with caries
was performed to assess their neuropsychological and
renal functions.” The children were studied for five
years during which their caries was treated with
either amalgam (n=267) or resin composite (n=267)
restorations. The neuropsychological outcomes meas-
ured were the five-year change in their full-scale intel-
ligence (IQ) scores, tests of memory and tests of visuo-
motor ability. Renal glomerular function was evaluat-
ed by measuring creatinine-adjusted urinary albu-
min. The patients received a mean of 15 restored tooth
surfaces. The results indicated that the amalgam
group was associated with a significantly higher mean
urinary mercury level at five years. No statistically
significant differences were found in the changes in
five-year full-scale IQ scores between children in the
amalgam and resin composite groups. In addition, no
statistically significant differences were found for the
four-year change in general memory index, four-year
change in visuomotor composite or five-year urinary
albumin. The authors reported no significant differ-
ences in adverse neuropsychological or renal effects
observed over the five-year period in children whose
caries were restored using dental amalgam or com-
posite materials. As a result of these findings, the
authors concluded that the health effects of amalgam
restorations in children need not be the basis for
treatment decisions when choosing a dental restora-
tive material.

Twenty-four patients were studied who had a histo-
ry of long-term exposure to mercury vapor from mer-
cury-containing amalgam restorations and exhibited
adverse effects that were confirmed by a laboratory.
Enzyme-linked immunosorbent assays (ELISAs) were
used to evaluate the serum levels of antibodies to the
antiglomerular basement membrane (anti-GBM-IgG).
No evidence was found to indicate the presence of cir-
culating anti-GBM antibodies in subjects suffering
from adverse events of long-term exposure to dental
amalgam. This finding was the same in individuals
who presented with an allergy to mercury.*
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The findings of these studies appear to indicate that
the presence of amalgam restorations results in high-
er levels of urinary mercury. However, under the con-
ditions of the these studies, no clinically significant
signs of renal damage have been found as a result of
tubular damage from the toxic effects of mercury or
from mercury-induced immune system responses.

NEUROTOXICITY

The most well-known health hazard from mercury
exposure is its adverse effect on neural tissue. The
capability of mercury to readily cross the blood/brain
barrier allows it access to the brain and central nerv-
ous system. Mercury’s effects on neural tissue include
demyelination, autonomic dysfunction, sensory nerve
conduction delay, abnormal neuronal migration and
abnormal central nervous system cell division. The
resulting symptoms are many but include paresthesia,
cerebellar ataxia, constriction of the visual fields and
loss of hearing.*

One study of the effects of amalgam on mental health
involves 587 subjects from an ongoing Swedish
Adoption/Twin Study of Aging. This study employs
controls for the genetic predisposition to the toxic
effects of mercury when evaluating the role of amal-
gam restorations. The researchers analyze associa-
tions between the number of surfaces restored with
dental amalgam and indices that estimate somatic
health, mental health and memory functions. The
most current results indicate no negative effects on
physical or mental health due to the presence of dental
amalgam.® Similarly, in a study of 129 Roman
Catholic sisters age 75 years and older, no significant
adverse effects from amalgam restorations were dis-
covered using eight tests of cognitive function.* In a
later study,” researchers measured Hg levels in multi-
ple brain regions using trace element analysis and per-
formed full neuropathologic examinations to assess the
brain tissue status, including the presence/absence of
Alzheimer’s Disease (AD). No significant association of
AD with the number, surface area or history of having
dental amalgam restorations was found. Furthermore,
no statistically significant differences were discovered
in brain tissue Hg level between subjects with AD and
control subjects.

A number of studies involving schoolchildren has
been done in an attempt to determine whether the
presence of amalgam restorations affects the school-
children’s school performance and/or performance on
psychological tests. A Greenland study involving 125
pupils age 12 to 17 years examined the relationship
between the concentration of mercury in their hair and
the pupils’ scores in selected school subjects. The
results indicated a weak but statistically insignificant
relationship between the number of amalgam restora-
tions and mercury concentration in hair samples. More
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importantly, no correlation was found between hair
mercury concentrations and poor results in school.”
Three papers presented the results of a five-year study
of 534 children ages 6 to 10 years, which attempted to
determine if the presence of amalgam restorations had
any effect on the primary or secondary outcomes of
psychological tests administered to them.®** The
authors found no evidence that exposure to mercury
from dental amalgam was associated with any adverse
neuropsychological effects. Lastly, in a study of 507
children age 8 to 10 years who had at least one carious
lesion on a permanent tooth and no previous exposure
to amalgam, tests of memory, attention, visuomotor
function or nerve conduction velocities were used to
assess amalgam’s effect.” One group of children
(n=253) received amalgam restorations for posterior
lesions and the other group (n=254) received non-mer-
cury-containing resin composite restorations. During
the seven-year study, the children in the amalgam
group had a mean of 18.7 tooth surfaces restored and
the children in the composite group had a mean of 21.3
tooth surfaces restored. There were no statistically sig-
nificant differences in measures of the various neuro-
behavioral tests. The researchers concluded that the
children who received amalgam restorations did not
have statistically significant differences in neuro-
behavioral assessments compared with the children
who received resin composite restorations.

Immune System

The possibility that amalgam restorations have an
adverse effect on T-lymphocytes and, therefore, com-
promise the immune system, has been the subject of
study for more than 20 years. The theory that dental
amalgam negatively affects the number of T-lympho-
cytes was suggested by a pilot study in the 1980s.° A
later study specifically investigated the potential for
amalgam to reduce immunocompetence by measuring
levels of the three major groups and six subgroups of T-
lymphocytes in 37 subjects: 21 with amalgam restora-
tions and 16 without. The authors found no evidence
that amalgam restorations either affected lymphocytes
or reduced immunocompetence.”

A 1992 paper® reported the results of a study involv-
ing 10 patients who claimed that their symptoms were
caused and aggravated by amalgam placement. In this
evaluation, one amalgam restoration was removed
from each patient and replaced with a resin composite
restoration. Clinical symptoms were recorded and lab-
oratory tests were then performed. It was determined
that six of the 10 patients were positive for contact
allergies to metals, three of them to mercury ammoni-
um chloride. A comparison of pre- and post-treatment
laboratory tests showed significant reductions in plas-
ma IgE and urinary albumin and significant increases
in plasma C3d and urinary beta 2-microglobulin.
However, there was no laboratory evidence of a direct
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toxic effect on the patients caused by mercury. Because
of these findings, the authors concluded that a low, but
acute dose of mercury from an amalgam restoration
may activate the immune system. Although these
results are noteworthy, no comparison with a control
group was included in the study.

A 1994 study®™ of 41 healthy 15-year-old schoolchild-
ren investigated a number of cellular and hormonal
immune factors to determine whether a relationship
existed between the factors, amalgam restorations and
plasma mercury concentration (P-Hg). A low, but sig-
nificant correlation (r=0.40, p<0.05) was found
between the number of amalgam surfaces and the P-
Hg values; however, no significant relationship was
discovered between either the number of amalgam sur-
faces or P-Hg and the tested immune factors.

Cederbrant and others® studied the hypothesis that
a susceptible immune system explains why some indi-
viduals with amalgam restorations present with psy-
chologic, sensory or neurologic symptoms due to mer-
cury exposure. Because the proliferation of lympho-
cyctes had been used for a number of years as an indi-
cator of hypersensitivity to metals and drugs,®
Cederbrant and others used an in vitro lymphocyte
proliferation assay to test for immune sensitivity to
inorganic mercury. One objective was to determine if
there was a difference between patients with amalgam
restorations who claimed symptoms of amalgam-relat-
ed disease versus those with amalgams who did not.
The test subjects were 23 patients with amalgams who
claimed amalgam-related disease symptoms, 30
healthy individuals with amalgam, 10 healthy subjects
without amalgam and nine patients with oral lichen
planus adjacent to amalgam. In addition to the lym-
phocyte proliferation assay, a wide range of immune
parameters was also measured. No significant differ-
ences were found between the amalgam patients and
the controls with regard to the parameters investigat-
ed, despite the fact that the in vitro assay was sensitive
to the oral lichen planus control group.

AMALGAM ILLNESS

“Amalgam illness” is the term given to a condition,
usually self-reported, that is attributed by patients to
mercury vapor intake from their existing amalgam
restorations. Symptoms are usually quite distinct from
those observed as a result of classic Hg toxicity and can
include fatigue, difficulty concentrating, muscular pain
and immunologic disorders.® One source lists as many
as 400 symptoms allegedly associated with amalgam
illness.* Understandably, there is a great deal of con-
fusion and debate regarding the actual existence of
amalgam illness. Much of this is due to the lack of
agreed-upon diagnostic criteria for the condition as
well as the absence of an approved biologic test for its
detection. Also complicating the clinical situation is the
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fact that a number of psychiatric disorders exhibit
symptoms similar to those purportedly due to amal-
gam restorations.” The role that psychological condi-
tions play may be significant, as two studies found that
70% of patients claiming to have amalgam illness pre-
sented with a psychiatric diagnosis, compared with
only 14% in a control group.®

The results from a number of studies suggest that
psychological illness and not mercury from amalgam
restorations is an important element in amalgam ill-
ness.” One study involved 218 patients with self-
reported oral galvanism; no findings suggestive of
either acute or chronic mercury intoxication were
found.™ Of these patients, 43% were diagnosed with a
psychological disorder, often anxiety or panic disor-
ders. Interestingly, the patients with an underlying
psychological disorder demonstrated lower blood Hg
levels than those without.

Another study evaluated 20 patients who demon-
strated amalgam illness symptoms using the Defense
Mechanism Test (DMT), which involves approximately
130 anxiety-provoking stimuli.®® The results were com-
pared to those of 37 controls. The authors reported
that the amalgam illness group exhibited more inap-
propriate reactions to threats and used denial as a pri-
mary coping mechanism. They suggested that the test
was a valuable tool in differentiating between people
with amalgam disease and those without it, and that
the DMT could be used to investigate the mechanisms
behind amalgam illness.

In another study of amalgam illness, 67 patients
with reported amalgam illness were evaluated and
compared to 64 matched controls.® All the patients had
medical and dental exams and had a psychological
evaluation using a semi-structured interview. The
medical examinations were unable to explain the
patients’ reported symptoms. The study did find, how-
ever, that more of the symptomatic patients exhibited
alexithymic traits than the non-symptomatic controls.
Alexithymic individuals are unable to talk about feel-
ings due to a lack of emotional awareness. They typi-
cally show an inability to identify, understand or
describe their own emotions. These individuals are at
risk for other medical and psychiatric disorders and
are less responsive to conventional treatments than
individuals without the trait.*” The researchers also
found that 89% of the amalgam illness patients met
criteria for psychiatric disorders as contrasted by 6% of
the control group. A second study of the same individ-
uals found that 55% of the amalgam illness patients
and 73% of the controls showed no sign of somatic dis-
ease.” This was despite the fact that half of the
patients reported feeling ill or very ill at the time of the
examination, and they reported twice as many symp-
toms as the controls during a three-month period.
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These findings led the researchers to conclude that the
patients’ sense of ill health was more likely the result
of psychiatric than somatic conditions.

Finally, a study investigated 10 patients with symp-
toms they believed were caused by their amalgam
restorations and compared them to a control group of
eight individuals without symptoms.” The intra-oral
release of mercury vapor was measured following a
standardized schedule, and mercury levels in plasma,
erythrocytes and urine were determined. The calculat-
ed daily uptake of inhaled mercury vapor released
from the amalgam restorations was found to be less
than 5% of the daily uptake at the lower concentration
range that the World Health Organization® states has
been found to cause subtle symptoms in particularly
sensitive individuals. Compared to the healthy group,
the symptomatic group had neither a higher estimated
daily uptake of inhaled mercury vapor nor a higher
mercury concentration in blood and urine. The
researchers concluded that the study provided no sci-
entific support for the belief that the patients’ symp-
toms were the result of mercury release from their
amalgam restorations.

When evaluating patients who present with symp-
toms or claims of amalgam illness, dentists should be
aware of the role that psychological conditions may
play in the illness. Epidemiological studies indicate
that dental amalgam is safe for the general population;
however, one must always keep in mind that epidemi-
ological studies are assumed to represent the general
population and may not pertain to each and every indi-
vidual. Overall patient health must remain the chief
concern of every dentist; therefore, referrals should be
made to appropriate health care providers when nec-
essary to ensure that no underlying undiagnosed med-
ical condition exists.

CONCLUSIONS

This review is not all-inclusive and presents only a
small portion of the vast published literature on the
subject of the health effects of mercury in amalgam
restorations. It appears clear, however, that, despite a
plethora of well-designed studies, no definitive evi-
dence exists showing that amalgam is a hazard to
patients. Despite this fact and amalgam’s long history
of reliable, cost-effective use in dentistry, debate con-
tinues regarding the wisdom of using it as a restora-
tive material. Given these concerns and the pressures
being brought to bear on the dental profession to
reduce the discharge of mercury into the environment,
amalgam faces an uncertain future. Continuing to
educate the public with the true facts about amalgam
and its use remains the profession’s best defense
against the elimination of amalgam as a viable treat-
ment option.
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Disclaimer

The views expressed in this article are those of the authors and
do not necessarily reflect the official policy or positions of the
Department of the Navy, Department of the Air Force,
Department of Defense or the US Government.

(Received 31 October 2008)
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