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H uman exposure to mercury has been pre-

sent for centuries. This heavy metal was

administered therapeutically in the

European syphilis pandemic of the late 1400s.1

Industrial exposure to methylmercury was respon-

sible for numerous deaths in the late 19th and

early 20th centuries. Two physicians noted the

constellation of symptoms caused by the poison-

ing and the syndrome now bears their names:

Hunter-Russell syndrome.2 In the 1950s more than

2500 persons were affected in and around

Minimata Bay, Japan after consuming seafood con-

taminated by methylmercury pollution from near-

by paper mills.1 Most recently, a large outbreak of

mercury poisoning in Iraq occurred after people

ate grain treated with mercury-containing fungi-

cides.3

Mercury is unique in that it is the only metal exist-

ing in liquid form and capable of evaporating at

room temperature.4 It occurs in 3 forms: metallic or

elemental, organic, and inorganic.1,5 Health conse-

quences depend on the metallic form of exposure as

well as the timing and dosage. Not all exposures

result in cutaneous disease.

We describe a patient with cutaneous mercury

deposits and outline the different forms of the metal

that may affect patients and the clinical presentations

of cutaneous disease.

CASE REPORT
A 42-year-old previously healthy man presented

with complaints of slightly tender “warts” on the left

hand of 3 months’ duration. He reported cutting him-

self on a sharp object while blindly reaching inside the

wall of a house he was renovating. He denied any his-

tory of exposure to fish tanks, farm animals, or roses.

On the dorsum of his left wrist was a slightly ery-

thematous nodule measuring 4 × 2 cm (Fig 1). A

smaller nodule on the hand measured 2 × 3 cm. No

drainage was noted. The patient was afebrile and

without palpable adenopathy. A tissue culture was

negative for bacteria, fungus, and mycobacteria. Ten

weeks of intermittent topical and oral antibiotics

failed to clear the lesions.

Histologically, the tissues demonstrated fibrosis

with an inflammatory infiltrate of neutrophils, histio-

cytes, and scattered eosinophils. Granulomatous

changes, including giant cells, were also present.

Variably sized, circular aggregates of black material

were seen adjacent to and within tissue vacuoles (Fig

2). A tentative diagnosis of a mercury granuloma was

made. Scanning electron microscopy and energy dis-

persive x-ray spectroscopy confirmed the foreign

material as elemental mercury (Fig 3).

An x-ray examination of the affected limb demon-

strated a well-defined area of involvement along the

dorsal hand, wrist, and forearm (Fig 4). Results of a

chest x-ray examination were normal.

The affected area was excised and the wound cov-

ered with a split-thickness skin graft. Residual ele-

mental mercury was noted in the tissues at surgery.

The patient recovered uneventfully.

A 24-hour urinalysis yielded 86.6 µg of mercury

(normal <10.0 µg/24 hr). Whole blood mercury was

32.4 µg/L (normal <14.9 µg/L). Renal and hepatic

functions were normal and his blood count and

leukocyte differential were unremarkable.
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FORMS OF MERCURY
Elemental

Elemental mercury vapor is absorbed readily by

the lungs and transported through the blood to the

brain and other tissues.6,7 It is oxidized, presumably

in red blood cells, to mercuric ions that combine with

sulfhydryl groups on cell membranes and enzymes.1

A neuropsychiatric evaluation was performed and

disclosed a mild tremor, vague neurovegetative

symptoms, and clinical depression. It was unclear

whether the depression was antecedent to the

injury, resulted from his exposure to the mercury, or

has occurred because of his loss of employment. The

patient has subsequently been lost to follow-up.
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Fig 1. Erythematous and flesh-colored nodules on dorsal wrist and hand.

Fig 2. Black globules of mercury surrounded by fibrosis and suppurative inflammatory

response.



Interestingly, metallic mercury is absorbed negligibly

after oral ingestion.8 Unless regurgitation and aspira-

tion occur, swallowing this element poses no health

hazard. Common sources of metallic mercury expo-

sure include mercury switches, thermostats, barome-

ters, and thermometers.6 When this heavy metal is

spilled onto upholstery and carpeting it may slowly

volatilize over time, thereby resulting in toxic air con-

centrations, a common scenario for pediatric poison-

ing.6 Contaminated items must be discarded because

removal of the metal is difficult.

Toxic exposure results in 3 symptomatic stages.

Initially, the patient experiences a flu-like syn-

drome with fever, headache, myalgias, chills, and

dryness of the mouth and throat.9 It is often mis-

taken for a viral illness. The second stage begins

after 2 weeks and includes multiorgan symptoms

involving the central nervous system (CNS) as well

as the respiratory and urologic systems. Gastro-

intestinal complaints are often preeminent and

consist of a metallic taste in the mouth, thirst,

abdominal pain, nausea and vomiting, constipa-

tion, and anorexia.1 The symptoms during the

third stage are primarily neuropsychiatric and take

place over a prolonged period (Table I). The con-

stellation of memory loss, irritability, excitability,

depression, diminished self control, and drowsi-

ness is termed “erethism” and is typical for patients

with heavy metal poisoning.6 These sequelae sug-

gest a parkinsonian syndrome involving the basal

ganglia and cerebellum.6 An intention tremor is the

most common finding. There likely exists a dose-

response relationship between the degree of mer-

cury exposure and the profundity of the neurolog-

ic deficits.1 Some of these deficits are permanent.

Cutaneous findings are few, although the gums

may demonstrate a blue line along the alveolar mar-

gin similar to that seen in long-term lead or bismuth

exposure.6,11 A lichenoid drug reaction has also been

described.12

The half-life of elemental mercury is approximate-

ly 60 days.6,9 It is excreted primarily by the kidneys

where it accumulates and induces the most damage.

Long-term sequelae often include renal failure.1
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Fig 3. A, Scanning electron microscopic image with backscatter (left) and secondary electron

image (right) showing bright remnant of spherical droplet of mercury and surrounding cellu-

lar tissue. (Original magnification ×1000.) B, Mercury composition confirmed by energy-dis-

persive x-ray spectrum.
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givitis, burning tongue, abdominal pain, nausea, vom-

iting, and esophageal erosions.16 Unlike elemental

mercury, the inorganic salts are readily absorbed by

the gut and are excreted through the kidneys and gas-

trointestinal system.7,20 Only about 10% of an ingest-

ed dose is absorbed, but the half-life is approximately

40 days.7 Mercury salts interfere with sulfhydryl-con-

taining enzyme systems.21 Symptoms of poisoning are

slow and insidious. They include neurologic sequelae

such as dementia and tremor, but renal failure is often

the terminal event.16

Organic
Unlike inorganic toxicity, toxicity from organic mer-

curials is more fulminant. It includes neurologic

decompensation with mental deterioration, ataxia,

spasms, paresthesia, deafness, and eventually coma.

These compounds include ethylmercury, methylmer-

cury, phenylmercuric salts, thimerosal (merthiolate),

and merbromin (mercurochrome).1 The greatest dan-

ger with these compounds is their capacity for induc-

ing birth defects in children exposed in utero. Ethyl-

and methylmercury cross the placental barrier and are

concentrated in the fetus and breast milk.1 Affected

children display a characteristic constellation of birth

defects including severe mental retardation, seizures,

Evaluation of body fluids for mercury is per-

formed by reference laboratories. Although there is

some controversy as to what constitutes toxicity,

blood evaluation is recommended, particularly for

acute intoxications.1 Normal levels rarely exceed 15

µg/L. Mercury levels in the plasma may be elevated

for prolonged periods because of slow release from

erythrocytes after oxidation.3 Urinary excretion

should be evaluated over 24 hours because spot-

checked levels are often inaccurate.1 Rarely is more

than 50 µg of mercury excreted in 24 hours unless

active chelation is ongoing. Concentrations higher

than 300 µg/L are considered the threshold of toxic-

ity, and symptoms rarely occur until mercury excre-

tion rises to this level.1 Analysis of hair strands by

means of x-ray fluorescence for mercury contamina-

tion is also possible but may be falsely elevated in

persons residing in environments with increased

ambient atmospheric concentrations or in popula-

tions consuming methylmercury-contaminated

seafood.1,6,13

Inorganic
Inorganic mercurials include ammoniated mer-

cury, mercuric chloride, mercuric oxide, mercuric sul-

fide, mercurous chloride, mercuric iodide, and the

phenylmercuric salts.1 These have been previously

used as laxatives (mercurous chloride, calomel) and

as anthelmintic agents.14,15 Toxicity from laxative

abuse is uncommon but may still occur.16 Most expo-

sure today occurs with pesticides, antiseptics, and

germicides.6 Cutaneous compounds for skin lighten-

ing, infected eczema or impetigo, psoriasis, and

secondary syphilis may contain inorganic mercury

compounds and are still available, particularly in

developing countries.17-19

Ingested inorganic mercury is corrosive to the gas-

trointestinal tract.1 Patients typically present with gin-
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Fig 4. Radiographic presentation of metallic mercury dif-

fusely in tissues of dorsal forearm, wrist, and hand.

Table I. Neuropsychiatric features of elemental
mercury poisoning1,6,9,10

Neurologic
Altered gait (ataxia)
Constricted visual fields
Deafness
EEG slowing
Seizures
Scotoma
Tremor
Diminished short-term memory
Dysphagia
Neurasthenia
Decreased strength
Decreased sensation
Spasticity
Paresthesias
Abnormal reflexes

Psychiatric
Confusion
Hallucinations
Lethargy
Diminished libido
Manic-depressive episodes
Neurotic reaction
Psychomotor skill diminishment
Suicidal ideation
Temper instability



spasticity, chorea, atheototic movements, tremors,

ataxia, deafness, cataracts, small birth weight, anemia,

and renal dysfunction. Adult men exposed to these

chemicals may experience teratospermia.1

Thimerosal is the most common organic mercur-

ial inducing cutaneous disease, which results from

its use as an antiseptic and preservative in cosmetics,

topical medications, and vaccines.

Therapy
Treating patients with acute or chronic mercurial-

ism has traditionally centered on chelation therapy.

Dimercaprol (British anti-Lewisite [BAL]; 2,3-dimer-

capto-l-propanol) and D-penicillamine have been the

most popular agents used for this treatment. It is now

known that in patients with methylmercury poison-

ing, BAL may increase the CNS levels and exacerbate

toxicity.1,22 DMSA (meso 2,3-dimercaptosuccinic

acid) is useful in children with lead poisoning and

may be beneficial in treating mercury intoxication.1 It

is superior to D-penicillamine with fewer side effects

and can almost completely prevent methylmercury

uptake by erythrocytes and hepatocytes.1,9 DMPS

(2,3-dimercaptopropane-l-sulfonate) is under review

by the Food and Drug Administration for mercury

poisoning.6 N-acetyl-penicillamine has been success-

fully given to patients with mercury-induced neu-

ropathies and chronic toxicity, although it is not

approved for such uses.

Hemodialysis with and without the addition of L-

cysteine as a chelating agent has been used in some

patients experiencing acute renal failure from mer-

cury toxicity.1,6 Peritoneal dialysis and plasma

exchange may also be of benefit.7,23

CUTANEOUS CONDITIONS ASSOCIATED
WITH MERCURY EXPOSURE

Some of the skin manifestations from contact

with mercury or mercury-containing compounds are

well described and are classified as distinct syn-

dromes.

Acrodynia (pink disease)
This condition is perhaps the best known in der-

matology because many of the signs and symptoms

are referable to the skin. Acrodynia was initially

described in the latter part of the 19th century.24

From 1920 to 1950 cases were common in England,

Australia, and the United States because mercury-con-

taining medications were in widespread use. In 1980,

a large outbreak in Buenos Aires, Argentina occurred

in children exposed to commercially laundered dia-

pers containing a mercurial antibacterial agent.25

Acrodynia is typically restricted to infants and

young children.24 Newborns and adults do not appear

to be susceptible. Only a certain subset of exposed

patients are affected, suggesting that it represents an

idiosyncratic hypersensitivity response.24,26

Pink disease occurs in children exposed to mer-

cury for prolonged periods.24 This may result from

elemental mercury vapor, calomel-containing

teething and diaper powders, fungicides in paint,

repeated gamma-globulin injections, anthelmintics,

termite-protected wood (mercury bichloride), inges-

tion of watch batteries, laxative use, and ammoniat-

ed mercury ointments applied as antibacterial

agents.1,6,24,27,28 Most of these substances are rare

today, but mercuric oxide is still considered by some

clinicians the therapy of choice for eyelid mites.29

Affected patients are initially listless, anorexic, and

irritable.24 Their blood pressure and heart rate

increase. Significant pain occurs in the hands and feet

preventing sleep. Children often rub their palms

together in an attempt to diminish this discomfort.

Eventually the hands and feet will swell, becoming a

dusky pink along with the nose. The palms and soles

sweat profusely and desquamate as the disease abates.

One author termed this “puffy, pink, painful, pares-

thetic, perspiring, and peeling hands.”6 The skin is

cold and moist from excessive perspiration, support-

ing the hypothesis that acrodynia involves an element

of sympathovasomotor dysfunction.24 Excoriation

with lichenification may ensue as the children rub and

scratch their skin. Excessive salivation with red and

swollen gums is common.6 Ulceration of these

mucosa and tooth loss are seen. Alopecia often occurs

from the patient pulling the hair out. Nail loss has

been reported. Photophobia arises and children may

hide their eyes. Muscle weakness affects the pectoral

and pelvic girdle.1 This is not a paralysis but rather dif-

fuse hypotonia. Patients may assume the “salaam posi-

tion” in which they sit with their heads between their

legs and rub their hands together.24 Older children

tend to have less morbidity.

Cutaneous biopsy specimens are nonspecific with

hyperplastic sweat glands and a variable dermal inflam-

matory infiltrate.30 Mercury blocks the action of cate-

chol methyl transferase leading to increased amounts

of vanillylmandelic and homovanillic acid in the urine.6

Treatment initially involves discerning the source

of mercury poisoning and preventing further expo-

sure. The chelating agent DMSA appears to increase

mercury excretion more than penicillamine.6 Therapy

clears the condition in many children; however, long-

term morbidity and death have been reported.24,28

Mucocutaneous lymph node syndrome
(Kawasaki’s disease)

The signs and symptoms of acrodynia are similar

to those of the mucocutaneous lymph node syn-
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Mercury exanthem
The elicitation of an exanthem from mercury

exposure may represent an example of a systemical-

ly induced allergic contact dermatitis.3,40,41 Most

commonly provoked by inhalation of mercury

vapors, it is often initiated by previous exposure to

organic mercury compounds such as merthiolate

and mercurochrome.

A diffuse and symmetric erythematous macu-

lopapular eruption begins on the flexural areas and

proximal extremities within a few days of exposure.31

A V-shaped pattern of redness on the medial thighs

mimics the “baboon syndrome.”41,42 The eruption

often has a burning or pruritic quality. Small, nonfol-

licular sterile pustules may form as the disease pro-

gresses. Purpura is seen in severe cases.41 Fever,

malaise, and thirst are common.4 The condition

clears with extensive desquamation, particularly on

the hands and feet, at around 14 days. The pustules

show a subcorneal collection of neutrophils with

epidermal spongiosis.4,41,42 The dermis is nonspecif-

ically edematous with scattered mononuclear cells

and polymorphonuclear leukocytes. Intrafollicular

neutrophils have also been reported.4

Most cases are subsequent to exposure to metal-

lic mercury, usually from a broken thermometer;

however application of mercury-containing creams,

topical antiparasitics, or antiseptics may also pro-

voke this reaction.42-44 Dental mercury exanthems

arise in persons with an allergic reaction to their

amalgam fillings. Other sources of exposure include

vaccines, toxoids, gamma globulin preparations,

contact lens solutions, and antitoxins.39 A dispropor-

tionate number of cases have occurred in Japan,

probably because of the high incidence of sensitiza-

tion from mercurochrome, a popular disinfectant in

homes.4

Patients are typically patch test positive to mer-

cury antigens including elemental mercury, mercuric

chloride, mercuric oxide, ammoniated mercury,

thimerosal, and mercurochrome.4,41,44 Patch testing

with metallic mercury and ammoniated mercury is

recommended.44

Dental amalgams
One of the most prevalent uses for mercury is that

of dental restoration, specifically the production of

amalgams for filling teeth. More than 100 tons of the

metal are used annually by dentists in the United

States with the average private practitioner using 2

to 3 pounds.6,45 One hundred million fillings yearly

involve the use of mercury.46 Such amalgams are

50% mercury by weight.47 The gradual corrosion of

these fillings releases 20 to 30 µg/day of inorganic

mercury.6,48

drome, prompting Cheek31 to suggest that this enti-

ty may be caused by mercury poisoning. Orlowski

and Mercer32 later evaluated 6 patients with a clinical

diagnosis of Kawasaki’s disease and found all with

increased urinary mercury excretion. A subsequent

report found no association between the two dis-

eases.15 Given the similarity between these condi-

tions it seems advisable to test patients believed to

have the mucocutaneous lymph node syndrome for

mercury exposure.

Tattoo reaction
Persons with tattoos containing red pigment from

mercuric sulfide (cinnabar-vermilion, Chinese red)

and occasionally cadmium sulfide may experience

inflammation restricted to these sites, usually within

6 months of tattooing.33-37 The areas become

swollen, crusted, and scaly with modest discomfort.

A psoriasiform, verrucous reaction has also been

described.36 One patient traumatized the red area of

his tattoo and experienced a generalized eczematous

eruption that required hospitalization.33

Histologically the epidermis demonstrates

lichenoid features with sawtoothing.34,37 Vacuolar

changes and dyskeratotic cells may be present. An

interface inflammatory infiltrate of lymphocytes, his-

tiocytes, plasma cells, and occasional neutrophils is

seen. The tattoo pigment is present as clumps and

irregular granules, is usually extracellular, and is not

refractile.33 Direct immunofluorescence has shown

globular aggregates of IgM, IgG, and IgA with a shag-

gy band of fibrin along the dermoepidermal junc-

tion. Some specimens demonstrate a granulomatous

infiltrate with a tuberculoid or sarcoidal pattern.36 A

pseudolymphoma inflammatory pattern has also

been reported.35

It is assumed that the presence of mercuric sul-

fide is responsible for promoting this reaction.36,38

Cinnabar is insoluble in water and must develop a

degree of solubility within the dermis. The pigment

may disassociate and form organic compounds,

which act as haptens.36 Stjskal et al39 described mer-

cury specific lymphocytes and believe that a cell-

mediated hypersensitivity reaction is active. Some

investigators do not believe that mercury induces

this phenomenon.34

Patch testing has proven disappointing.34,38 In

one study, only 1 of 9 patients tested reacted to mer-

curial antigens.37 Another patient reacted to patch

testing with 5% ammoniated mercury cream.33

Alternative dyes have become more popular.

Cadmium red, sienna/red ochre (ferric hydrate), and

organic substances such as sandalwood and brazil-

wood have replaced the use of mercuric sulfide in

many establishments.37
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There is believed to exist an association between

these dental fillings and the presence of oral lichenoid

papules.49,50 Such lesions are often, but not always,

adjacent to mercury-containing amalgams. These are

typically brown to violet papules and plaques with

occasional reticulation. Ulceration may be noted in

more advanced lesions. Histologically a lichenoid

infiltrate reminiscent of lichen planus is noted.

Lesions are rarely symptomatic, and many

patients are unaware of their existence. Removal of

the offending fillings may result in clearing of the

lichenoid plaques.49,50 Patients whose lesions are in

direct contact with the fillings have a better progno-

sis. The presence or absence of a positive patch test

to mercury antigens may be meaningless.49,50 Patch

testing to mercuric chloride 0.1%, elemental mer-

cury 0.5%, and mercury ammonium chloride 1.0% in

petrolatum is recommended along with a reading at

1 to 2 weeks to avoid missing a delayed reaction.49

Removal and replacement of dental restorative mate-

rials is a significant undertaking, and it is important

to demonstrate a state of hypersensitivity before

undertaking such a process.

The constant exposure to mercury, albeit mini-

mal, may induce a state of sensitization with an

increased susceptibility to oral lichenoid lesions.39

Mercury binding to SH on endogenous proteins pro-

duces a change in antigenicity making them vulnera-

ble to attack by immunocompetent cells and eventu-

ating in oral lichenoid lesions.

Cutaneous hyperpigmentation
Historically, one of the most common uses for

mercury-containing compounds has been to allevi-

ate cutaneous hyperpigmentation.11 Mercurous

chloride, mercurous oxide, and ammoniated mer-

cury are often used topically for skin bleaching.11,51

Many such medicaments are available over the

counter, even in developed countries.51 There is no

restriction on the percentage of inorganic mercury

that may be incorporated into these creams, and no

warnings are required on packaging or inserts.

An unexpected side effect to the continuous

application of these medications has been worsen-

ing cutaneous hyperpigmentation. This was initially

described in 1922 by Goeckermann.52 Long-term

application may also result in significantly increased

urinary mercury excretion and proteinuria.6 Dyall-

Smith and Scurry51 described a patient with an 18-

year history of continuous application to her face of

a cream containing 17.5% mercuric ammonium chlo-

ride. In addition to profound cutaneous hyperpig-

mentation she also exhibited increased blood and

urine mercury levels and neuropsychiatric changes

including depression, anxiety, and paranoid delu-

sions. Such psychologic disturbances may not be

reversible despite normalization of systemic mercury

levels.

The mercury compounds are readily absorbed

through the skin, perhaps via appendages. They

induced depigmentation by competing with copper

in the enzyme tyrosinase.51

Patients present with a “slate-gray” or light brown

pigmentation of treated skin. In contrast to the pig-

mentation from other heavy metals, in mercury toxi-

city cutaneous folds of the nose, eyelids, and neck

demonstrate increased darkening.11,53 Long-term

application of creams around the eyes may result in

discoloration of the lens (“mercurialitis”), which is

detectable by slit lamp examination.53

Mercury is demonstrable as coarse, refractile

brown-black granules within the papillary dermis.54

Iron and melanin stains are negative.11,51 The gran-

ules aggregate in macrophages and around capillar-

ies as well as lying free in the dermis. They are often

associated with elastic fibers. The epidermis may

demonstrate increased melanin production.11

Treatment consists of discontinuing the use of

these creams and lotions. Often the hyperpigmenta-

tion improves rapidly.

Contact dermatitis
Acute contact dermatitis from exposure to

mercury-containing compounds presents with mild

swelling, vesiculation, scaling, and irritation. Some

investigators believe this is the most common derma-

tologic manifestation of mercury toxicity.26 Thimerosal

(merthiolate) is the most often cited offender. It is pre-

sent in numerous antiseptics and disinfecting agents,

nasal sprays, contact lens solutions, and vaccine/anti-

toxin preservatives.55 Other mercurials such mer-

curochrome, phenylmercuric salts, ammoniated mer-

cury, mercuric oxide, and mercurous chloride are also

capable of producing allergic cutaneous reactions.

Patients allergic to one form of mercury may cross

react with another. Patch test positivity to numerous

mercurial agents may result despite the provocation of

the allergy by a single substance.56 Dental amalgams

may induce allergic contact stomatitis as well as

glaborous eczematous dermatitis, urticaria, and ery-

thema.57 Anaphylactic reactions have been reported.12

Cutaneous granulomas
The elicitation of dermal granulomatous inflam-

mation from elemental mercury is uncommon but

histologically distinct. Fewer than 100 cases have

been reported in the world literature.22 The majori-

ty of such incidents represent a deliberate attempt at

injecting the metal, typically with accompanying sui-

cidal ideation.21 Intravenous access is usually being
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macrophages.52 Individual lysosomes phagocytose

12-nm particles.

Most cases have been managed with surgical exci-

sion of the injection site.22,70,71 X-ray control of such

surgeries is often beneficial because the mercury

tends to disperse when the tissue is manipulat-

ed.22,69 Preoperative and postoperative blood and

urine levels should be determined.70 A return to nor-

mal values after the operation has been reported.72

Chelation therapy is controversial.22 Intramuscular

injection of dimercaprol (BAL) and oral penicillamine

have been administered to patients after intravenous

or intra-arterial injection of mercury but without

demonstrable evidence of benefit.22 There is no proof

that such therapy induces significant removal of sub-

cutaneous mercury, and even in patients demonstrat-

ing increased elimination clinical benefit may not be

apparent. Treatment with DMSA or DMPS is believed

to be more useful in such patients. There is no spe-

cific therapy for deposits of mercury from systemic

embolization other than frequent follow-up examina-

tions.63 Monitoring of central nervous system and

renal function is recommended, as is a neuropsychi-

atric evaluation.70
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