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Mercury sensitisation: 
review, relevance and 
a clinical report 
V. K. Bains,1 K. Loomba,2 A. Loomba3 and R. Bains4 

• Aids understanding of the safety and 
reliability of amalgam usage. 

• Mercury sensitisation and mercury 
pollution from dentistry are insignifi cant 
compared to that from industrial use and 
natural sources. 

• No valid scientific studies have ever 
shown that dental amalgam poses a 
health hazard; evidence supports the 
safety of amalgam restorations. 
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Eczematous eruptions may be produced through topical contact with mercury and by systemic absorption in mercury 
sensitive individuals. Mercury is considered a weak sensitiser and contact with mercury salts such as chloride or 
ammonium chloride may cause hypersensitivity leading to contact dermatitis or Coomb’s Type IV hypersensitivity 
reactions. The typical manifestation is an urticarial or erythematous rash, and pruritis on the face and flexural aspects of 
limbs, followed by progression to dermatitis. True allergy to mercury is rare but is more common in females. Exposure to 
mercury vapour produced in operating rooms is the main concern for dentists. Every effort should be made to avoid 
contact with mercury vapour if possible by using barrier techniques, reducing the temperature of the operating 
room and of the amalgam restoration. Air conditioning and proper ventilation of the operating room, the use of 
coolant sprays, good suction and proper handling of amalgam waste is recommended. Various reports show the use 
of MELISA® (memory lymphocyte immunostimulation assay) and patch tests in determining mercury sensitivity. Topical 
application of glucocorticoids and dimethisone is helpful. 

INTRODUCTION
 
The twentieth century saw great inter
est in the use of dental amalgam includ
ing the very well known ‘amalgam war’. 
Amalgam related issues were debated 
and explored at length. The term ‘Amal
gam is Standard’ used by Dr Miles Mar
kley was tested extensively.1 However, 
according to Djerassi et al.,2 B. M. Eley3 

and Duxbury et al.4 adverse tissue reac
tions are infrequent. The dental devices 
panel of the FDA, during its review on 
20 March 1991, concluded ‘that none of 
the data presented show a direct haz
ard to humans from dental amalgams’.5 

According to J. E. Dodes6 the evidence 
supporting the safety of amalgam res
torations is compelling as data strongly 
suggest that mercury levels many times 
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higher than those associated with a 
mouth full of amalgam pose no risk  
of adverse health effects. Nonetheless, 
allergic reactions to silver amalgam are 
known to occur and often the importance 
of a proper history and related sensiti
sation are not elicited, thereby leading 
to misleading conclusions. This empha
sises the need to focus more intensely 
and in depth on such occurrences. An  
apparent allergic case occurring in our 
clinic led us to look in more depth at the 
history and review the literature in an 
effort to increase our knowledge. This  
article intends to critically review the 
literature and to report a case of mer
cury allergy in a dental student; it will 
emphasise the rarity of mercury allergy 
occurring due to dental amalgam usage 
and highlight the analytical attention it 
requires, particularly by those countries 
that are banning/restricting the use of 
dental amalgam.7 

REVIEW 
The development of an allergic reaction 
has often been traced to sensitisation 
to a mercury containing preparation 
such as a thermometer, dental amalgam, 
tattoos, mercurochrome, weed killers, 

fungicides, industrial germicides, some 
antiseptic ointments, cosmetic products, 
pollution or natural sources as deep 
water fi sh etc.4,8,9 Although contact der
matitis or Coomb’s Type IV hypersensi
tivity reactions represent the most likely 
allergic side effects to mercury in dental 
amalgam,10,11 mercurial stomatitis rep
resents the earliest allergic observation, 
reported as early as 1935 by McGeorge12,13 

and in 1936 by Akers14 after ingestion 
of mercury and bismuth for the treat
ment of syphilis. Eczematous eruptions 
may be produced by topical contact with 
mercury and by systemic absorption in 
mercury sensitive individuals.15 Oral 
lichenoid reactions adjacent to amal
gam fillings have also been reported 
to occur.4,16,17 Although the incidence 
of mercury allergy is rare, members of 
the dental profession are in a high risk 
group. A study of dental students showed 
a statistically signifi cant increase in the 
rate of mercury hypersensitivity from  
before the students began their stud
ies to the final years of their courses.18 

A preliminary study on two subjects by 
Eggleston19 suggested that dental amal
gam can adversely affect the quantity 
of T lymphocytes. Eley et al.20 showed 
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that there is a reduction in the produc- level of mercury eroded from rocks.27 levels in dental personnel is contributed 
tion of IL-2 and TNF-α in a group sen- The absorption of ionic mercury is poor to by the atmosphere, direct contact and 
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sitive to mercury. Various reports show 
the use of MELISA16,21-24 (memory lym
phocyte immunostimulation assay) and 
patch test16,17,25-27 in determining mer
cury sensitivity. Taking a detailed his
tory, careful handling using a barrier 
technique or completely avoiding expo
sure to mercury is advocated in mercury 
sensitive individuals. 

Mercury exposure and portal of entry 
Humans are exposed to mercury from 
a variety of sources in addition to 
dental amalgams.28 Jones7 in his opin
ion article stressed the fact that 50% 
of environmental mercury pollution 
comes from natural sources. Industrial 
uses of mercury today in chloralkali 
(bleach), electrical equipment, paints, 
thermometers, dentistry and in labora
tories result in about 25%, 20%, 15%, 
10%, 3% and 2% respectively of total  
mercury exposure.29 

Mercury occurs in three forms as 
metal (Hg0), inorganic ion (Hg2+) or in 
one of several organic forms such as 
ethylmercury, methylmercury,4,28 phe
nylmercury, and thimerosal.24 Methyl 
mercury is the most toxic form of 
mercury and is also very effi ciently 
absorbed from the gut (90-95%).28 

Methyl mercury has no direct signifi 
cance to dentistry28,30 as it is not pro
duced from amalgams but is generally 
a product of bacteria or other biological 
systems acting on metallic mercury.6,28,30 

The high levels of methylmercury in the 
fl esh of aquatic animals such as sword
fish, tuna, whales and seals come from 
natural sources, such as hydrothermal 
vents or deep ocean sediments – the 
oxygen-free habitats favoured by the  
methylating bacteria.31,32 

The production of industrial mercury 
waste (during production of electro
lytic chlorine, electrical apparatus and 
paints) and subsequent contamination 
of fresh and salt water fish that may be 
consumed, is another primary source of 
methyl mercury.21,23,24 One such exam
ple is the Minamata disaster in Japan 
in 1956, which resulted from the dump
ing of mercury compound in Minamata 
Bay.7,33 Acid rain, another product from 
industrial pollution, also increases the 

(1-7%).28 In the past systemic mercury 
was used for syphilis,13,14 ammoniated 
mercury for psoriasis, mercurochrome 
as an antiseptic, merthiolate as a pre
servative, mercury oxide in golden eye 
ointment,15 calomel (mercurous chlo
ride) and organomercurials injection 
as diuretics.29,34 In many urban areas of 
the United States, religious supply stores 
known as ‘botanicas’ recommend car
rying mercury as an amulet in a sealed 
pouch or pocket or to sprinkle mercury 
in the home to attract luck, money and 
love, to protect against evil, or to speed 
the actions of spiritual works, occult 
magic and folk medicines, especially in 
Latin America.35,36 Among hatters, occu
pational exposure of fumes from mer
cury solution, commonly used during the 
process of turning fur into felt, resulted 
in ‘mad hatter disease’.37 Preservatives 
in cosmetics (mascara, eyeliner, eye 
shadow and eye pencils) as phenylmer
cury;8 Thimerosal in vaccines;29 auto
motive light switches;38,39 children’s toys 
with mercury switches and mercury con
taining batteries;39,40 amalgam tattoos;4 

dental amalgams;2,4,15,18,41-44 and broken 
thermometers41 are further potential 
sources of mercury sensitisation. 

Metallic mercury gains access to 
the body via the skin or as a vapour 
through the lungs. Ingested metallic 
mercury is poorly absorbed by the gut 
(0.01%), so the primary portal into the 
body is through inhalation of mercury 
vapour.28 Exposure to mercury metal, 
particularly its vapour, is the signifi 
cant factor to consider for dentists and 
patients.6 White and Brandt18 showed 
that there is an increase in the develop
ment of hypersensitivity to mercury as 
students progress through dental school 
and also concluded that exposure to 
mercury during the preparation of silver 
amalgam definitely presents an addi
tional occupational hazard as an aller
gen in the dentist. In the dental surgery, 
vaporisation of mercury results from 
various mercury spills, and another 
potential source of mercury is the rou
tine squeezing by hand of mercury from 
a wet trituration mix and inhalation of 
amalgam particles during removal of 
an old restoration. Thus, total mercury 

systemic sources, and the mercury con
tent of exposed hair and nails is about 
four to seven times higher than in their 
non-exposed tissue.45 Battistone et al.46 

conferred the mean blood mercury lev
els for all the dentists to be about 8.2 
ng Hg/ml, and for general dental prac
titioners and specialists separately, the 
mean values were 8.8 and 6.3 ng Hg/ml. 
The threshold limit value (TLV) of a sub
stance is the airborne concentration to 
which nearly all workers can be exposed 
eight hours a day, five days a week for 
prolonged periods without suffering 
adverse health effects which is about 
0.05 milligrams Hg per cubic millime
tre.47,48 Mantyia and Wright49 advocated 
that mercury air concentrations in the 
dental surgery should be controlled so 
that employees are not exposed to mer
cury levels greater than 0.05 mg/m.3 

Also, Pagnotto and Comproni50 and 
Naleway et al.51 reported that levels of  
mercury in the urine of dental personnel 
were usually below the acceptable limit 
of 0.15 mg/litre; a normal mercury level 
in urine is 0.02 mg/litre.47 Total daily 
intake of mercury for individuals with 
no occupational exposure to mercury is 
estimated to be about 10 to 20 µg.52 In 
contrast to Vimy and Lorscheider,53 Ber
glund54 estimated that the average daily 
dose of mercury inhaled from amalgam 
restorations was 1.7 µg, which is about 
1% of the dose obtained from the WHO 
threshold limit value (TLV = 50 µg Hg/ 
m3) for the work environment. 

Mercury hypersensitivity 
Mercury is considered a weak sensitiser 
and contact with mercury salts such as 
chloride or ammonium chloride may 
cause hypersensitivity leading to contact 
dermatitis55 or Coomb’s Type IV hyper
sensitivity reactions.10,56 Such reactions 
most commonly affect the skin. The 
typical manifestation is an urticarial or 
erythematous rash, and pruritis on the 
face and flexural aspects of limbs, fol
lowed by a progression to dermatitis. The 
lesions may start as early as few hours 
to one to two days after exposure.4,43,44 

Usually the lesions last from about 10
14 days4,41,44 to 2-3 weeks.43 The patient 
may develop a rise in temperature 
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a few hours after sensitisation with reports, less than 2% of patients have  planus patients can be hypersensitive to 
mercury as shown in a case report by been found to react to amalgam in patch mercury despite a negative skin patch 
Spector.44 Eversole57 and Duxbury et al.4 

described a phenomenon manifested as 
immediate contact stomatitis (immedi
ate type hypersensitivity),58 or in the 
skin, systemic eczematous contact-type 
dermatitis. Intraoral mucosal lesions in 
the form of mucosal swelling, a burning 
sensation, oozing eczema or an erosion 
may develop in an area with direct con
tact with amalgam fi llings.4 

Oral lichen planus59 and lichenoid 
reaction17,60,61 represent the oral mani
festation of a chronic irritation or con
tact lesion in mercury sensitive patients. 
Holmstrup62 and Bratel et al.63 reported 
that contact lichenoid lesions develop 
as either a clinical manifestation of a 
delayed hypersensitivity or a chronic 
non-specific toxic reaction. A cell medi
ated autoimmune response in lichen  
planus to basal keratinocytes is sup
ported by recent studies which show 
that mercury in dental amalgam may 
induce keratinocyte ICAM-1 expression, 
increased binding of T-cells to normal 
kerayinocytes, and increased produc
tion of TNF-  in vitro. 64 Bolewska et al.65 

found fine particulate mercury deposits 
in lysosomes of fibroblasts and macro
phages within the contacting lichenoid 
lesions. Mercury exposure can elicit 
IgE and IgG formation and glomerular 
deposition of later in glomerulopathy  
may contribute to nephrotoxicity of 
mercury.66 Reports suggest that often 
dental amalgam contributes to diverse 
illnesses through reduction of immuno
competence by mercury released from  
amalgam,19 however, a study by Mackert 
et al.56 provide no such indication that  
the presence of amalgam restorations 
adversely affect the human immune 
system nor do they support the asser
tion that mercury from dental amalgam 
produces ‘reduced immunocompetence’. 

Frequency of mercury allergy 
True allergy to mercury is rare but is 
more common in females.4,24 A North 
American contact dermatitis group 
reported allergy to mercury in only 3% 
of the subjects in a double blind study, 
and 20% of these (0.6%) had a skin 
condition or a history of a skin condi
tion at the time of testing.52 In some 

testing and 37% of these were found 
to be allergic to mercury.20 In contrast, 
Djerassi and Berova2 showed that 16% of 
subjects with amalgam restorations had 
positive reactions to mercury using 1% 
mercuric chloride as an epicutaneous 
patch test agent in a non-double-blind 
study. Despite this, in patients with 
lichen planus the frequency of mercury 
hypersensitivity is between 16% and 
62%; in non-selected population sam
ples it has been reported between 3.2% 
and 4.9%.67-70 

Allergy tests 
The first step in recognition of allergy 
induced diseases is a detailed history 
of the present complaint and the clini
cal course. Hypersensitivity reactions 
which are cell mediated such as contact 
dermatitis are demonstrated by using 
patch testing.55 The method includes the 
epicutaneous application of a specifi c 
allergen at a defined concentration and 
in a defined vehicle which will induce 
a cutaneous inflammatory reaction in 
a sensitised person, but will cause no 
reaction in a non-sensitised person. Fre
grert71 and many others2,15,69 described 
a standard series of dental materials 
applied to the skin to carry out the epi
cutaneous test. Hensten-Apaettersen 
and Holland composed a standard series 
of allergens for use in epicutaneous tests 
to elucidate possible contact allergy to 
amalgam.71 Dental series epicutane
ous test batteries of patch test (Trolab® 

allergens72) are also commonly used.73 

Namikoshi et al.74 performed an epicu
taneous patch test in 95 participants and 
found eight of the 17 allergic responders 
(in which 10.5% were positively tested 
with mercury) had a history of derma
titis from metal contact. Lssa et al.75 

found the frequency of positive patch 
tests to mercury compounds in patients 
with OLLs to be 47% and other reports 
show a variation between 16 and 68%.75

77 While Thornhill et al.78 concluded 
strong associations, in contrast Lssa et 
al.75 demonstrated that a patch test is a 
limited predictor for amalgam replace
ment. Bratel et al.63 argued that a patch 
test does not provide an adequate diag
nostic tool as it is possible that lichen  

test. Also many anti-amalgamists use a 
patch test with a dilute solution of corro
sive mercury salts that cause the skin to 
redden and possibly swell. The reaction 
is misinterpreted as a sign of mercury 
allergy or toxicity81,82 and furthermore 
the National Council Against Health 
Fraud recommended in 2002 that there 
is no logical reason to worry about the 
safety of amalgam fi llings.81 

Metal induced hypersensitivity in 
humans is based upon the reaction of 
the allergen with the surface of memory 
T-lymphocytes sensitised to a specifi c 
allergen previously. On contact with the 
allergen, memory cells become activated 
and begin to produce lymphokines.23 

The Lymphocyte Stimulation Test (LST) 
is based on this interaction of memory 
cells with antigen and has been used 
in immunology diagnostic for delayed
type hypersensitivity for decades.58 

MELISA® (memory lymphocyte immuno 
stimulation assay test) is a modifi ed 
lymphocyte stimulation test, based on 
evaluation of the proliferation of periph
eral blood memory cells. It is used to  
measures immunological sensitisation 
induced by metals and to screen such 
individuals.22,24,83 Lymphocyte reactiv
ity to metals was assessed by the uptake 
of tritiated thymidine and is expressed 
as stimulation index (SI).21-24,83 Using 
MELISA®, Podzimek et al.83 found that 
the lymphocytes of patients with mer
cury allergy produce less gamma inter
feron and more anti-sperm antibodies in 
supernatants after mercury stimulation 
of their lymphocytes. Various studies 
had shown that MELISA® is of diagnostic 
value in determining sensitivity to mer
cury and other amalgam associated met
als and show correlation with the patch 
test.16 Henderson et al.21 concluded that 
the presence of mercury-reactive lym
phocytes in blood cannot be used as a  
specific diagnostic test for dental metal 
associated illness, but rather refl ect 
exposure to mercury. 

CASE REPORT 
A 23-year-old dental student reported 
that she had developed rashes on 
exposed parts of her body after her 
clinical work during her posting in the 
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prevent eczematous lesions her physi
cian advised her to apply Dermashield® 

Department of Operative Dentistry. The 
rashes developed with itching and red
ness on the face, neck and fl exor sur
face of the arm within 24-48 hours after 
coming into contact with mercury while 
performing amalgam restorations on 
patients (Figs 1 and 2). The temperature 
of the affected area was also found to 
be raised. The eczematous lesions sub
sided after 7-10 days without medica
tion. Her past history revealed that she 
was allergic to mercury which she fi rst 
noticed when she was 18-years-old and 
had accidentally come into contact with 
mercury from a broken thermometer. 
A mild reaction was observed on that 
occasion. However, her second allergic 
reaction, which was more pronounced, 
developed when she initially came into 

contact with mercury in dental school 
during her pre-clinicals. She suffered 
from swelling and puffiness on the face 
and neck extending to the axilla. Pruri
tis and redness of the skin also developed 
along with increased temperature of the 
affected region. This, however, subsided 
itself without any medication. No his
tory of rhinitis or wheezing was reported 
by the patient after the mercury expo
sure; however, she was allergic to dust 
and developed sneezing when exposed 
to it. There was no history of mercury 
allergy in her family. Also, there was no 
history of using any mercury contain
ing medications either locally or sys
temically. Restoration of any kind was 
absent in the oral cavity, and no lesions 
were found in the oral mucosa. To 

(activated dimethisone) on the exposed 
area before starting work and asked her 
to apply Clonate® Lotion (0.05% clobeta
sol propionate) on the lesions. 

DISCUSSION 
Among the variety of sources of mer
cury sensitisation, mercury pollution 
from dentistry is insignifi cant compared 
to that from industrial use and natu
ral sources.7 Sterzal et al.23 and White 
and Smith15 quoted that females have a  
higher rate of mercury sensitisation than 
males. This case illustrates that allergy  
to mercury can occur as a constituent of 
dental amalgam especially and specifi 
cally in subjects sensitised earlier due to 
a previous cause. Mercury sensitisation 
developed in the patient when she was 
exposed accidentally to mercury from 
a broken thermometer. Duxbury et al.41 

reported a similar case. Dental students 
as they start doing their clinical post
ing often develop dermatitis if they are 
allergic to mercury, as reported in this  
case. This is similar to the study done 
by White and Brandt18 who showed that 
there is an increase in the development of 
hypersensitivity to mercury from fi rst to 
final years at dental school. Skin lesions 
were found in this case similar to those 
reported by Duxbury et al.4 and Spector44 

which develop in about 24-48 hours after 
mercury exposure and subside after 7-10 
days. This shows a delayed hypersensitiv
ity response to mercury similar to those 
shown by Marshall et al.10 and Markert 
et al.56 However, Stejskal and Stejskal58 

and Podzimek et al.83 commented that 
though most metal hypersensitivity reac
tions are of Type IV (delayed hypersen
sitivity), immediate type reactions are 
also sometimes observed. A second bout 
of allergic reaction, however, was more 
pronounced. This therefore represents 
that a typical hypersensitivity reaction 
can develop more quickly and with pro
nounced effects, due to already present 
sensitised and activated memory cells, as 
shown by Ferstrom et al.43 However, with 
proper care and prevention the intensity 
of development of the lesion markedly 
reduced, as happened in the present case 
after usage of activated dimethasone and 
clobetasol propionate lotion. 
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Figs 1 and 2  Red, itchy rash on the neck and arm following contact with mercury while 
performing amalgam restorations 
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Laine et al.,17 Eversole and Ringer,59 has water repellant and surface tension 11.  	 Adams R M. Occupational contact dermatitis. 
p162. Philadelphia: J. B. Lippincott, 1969. 

Henrikkson et al.,60 Bahmer61 and Holm- reducing properties. It is applied to the 12.  Engelman M A, Falls W. Mercury allergy resulting 
strup62 commented on lichenoid lesions 
associated with mercury released from 
dental amalgam restorations. However, 
no such lesions were found in her oral 
cavity. This may be attributed to the 
absence of any restorations in the oral 
cavity. This again affirms the safety 
profile of appropriate and judicious 
usage of silver amalgam even in a sen
sitised case. 

Treatment, care and prevention 
A detailed history of occupation, lifestyle, 
environment etc and further prevention 
of exposure to mercury is important.  
Various barrier techniques like using a 
mask, gloves, hair caps and eye-shields 
are advised while working. Careful han
dling of silver amalgam waste should 
be encouraged as well. As advocated by 
Dodes,6 Mantyla and Wright49 and Eley,84 

the greatest hazard to the dentist and 
patients is from exposure to mercury  
metal, particularly its vapour, so it is 
beneficial to reduce mercury vapour pro
duction as much as possible. Mantyla and 
Wright49 further confirmed that mercury 
volatility increases as the environmental 
temperature increases. Also trituration, 
condensing, burnishing and polishing 
silver amalgam, cutting hardened amal
gam, use of ultrasonics on amalgam res
torations, mercury spillage, uncovered 
amalgam scrap and cleaning the fl oor 
and the operating room etc are various 
sources of Hg-vapour production in den
tal surgeries or departments.46,47,49,50,85 

Air conditioners and proper ventila
tion of the operating room, intermittent 
use of the rotary along with coolant to 
avoid excess heat, high vacuum suction, 
proper cleaning and proper handling of 
amalgam scraps in a covered container 
or under sulphide solution is advocated 
to avoid vapour production.30,46-50,73 

The Council on Dental Materials and 
Devices advised in 1976 using conven
tional (manual and mechanical) dental 
amalgam procedures but not ultrasonic 
amalgam condensers.86 If any sen
sitised patient requires restorations, 
materials other than silver amalgam 
could be considered.87 

Dermashield (dimethisone) is a sili
cone polymer. Pharmologically inert, it  

skin, adheres to it and protects it;34 it 
can be used to avoid contact with mer
cury vapour on the skin. This helps in 
reducing the lesion’s development or its 
intensity. Clonate lotion contains 0.05% 
clobetasol propionate which is a gluco
corticoid used topically for a large vari
ety of dermatological conditions due to 
their anti-infl ammatory, immunosup
pressive, vasoconstrictor and antiprolif
erative (for scaling lesions) property.34 

Antihistamines, though used to reduce  
allergic effects by many,4 are not of 
much use. 

CONCLUSION 
Allergy to mercury in amalgam is rare, 
with females being more susceptible. 
Less than 2% of patients have been found 
to react to amalgam in patch testing and 
37% of these were found to be allergic 
to mercury; such individuals can be 
screened using patch and MELISA® tests. 
Exposure to mercury vapour produced 
in dental operating rooms is the main 
concern for dentists – which is very 
rare with proper handling. Every effort 
should be made to avoid contact with 
mercury vapour if possible. The use of 
barrier techniques is recommended; if  
exposed, topical application of glucocor
ticoids and dimethisone is helpful. Thus, 
with judicious and meticulous usage of 
amalgam in dentistry it can still prove 
to be a safe restorative material. 
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