CASE REPORT

Erethism Mercurialis and Reactions
to Elemental Mercury
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PRACTICE POINTS

. Chronic mercury granulomas can present as firm,
erythematous to bluish gray plaques.

. Accidental skin contact to elemental mercury may
cause urticaria and dermatitis.

. Blood mercury concentrations below 20 pg/L are
considered within reference range; once blood and
urine concentrations exceed 100 pg/L, clinical signs
of acute mercury poisoning typically manifest.

- Mercury is toxic to the central and peripheral nervous
systems, resulting in erethism mercurialis, a constel-
lation of neuropsychologic signs and symptoms
including restlessness, irritability, insomnia, emotional
lability, difficulty concentrating, and impaired memory.

Mercury is an underrecognized cause of heavy metal poisoning.
Typically, mercury exposure occurs though consumption of methyl-
mercury in seafood or acute inhalation of elemental’mercury vapors,
with other routes of exposure being uncommon. We describe a
case of mercury toxicity resulting from inténtional.injection of liquid
mercury into the right antecubital fossa.in.a suicide attempt. Mercury
poisoning may present with charagcteristic neuropsychologic signs
and symptoms. Increasing anxiety, depression, tremors, irritability,
and difficulty concentrating coupled with blood mercury levels higher
than 100 pg/L and urine mercury levels of 477 ng/g led to the diag-
nosis of erethism mercurialis, a-constellation of neuropsychologic
signs and symptoms including restlessness, irritability, insomnia,
emotional lability, difficulty .concentrating, and impaired memory.
Skin reactions associated with contact to elemental mercury are
rare. However, this case presented with a mercury granuloma. Hives
and dermatitis have been observed following accidental contact with
inorganic mercury compounds.

Cutis. 2021;107:190-192, 198.

[~ vidence of human exposure to mercury dates as
— far back as the Egyptians in 1500 BC.! The ancient
L Chinese believed mercury could prolong life, heal

bones, and maintain vitality.> Western medicine has uti-
lized mercury in diuretics, laxatives, antibacterial agents,
and antiseptics.’ Health effects caused by chronic mercury
exposure became increasingly apparent in the 1800s after
hat makers who had inhaled mercuric nitrate vapors began
to present with a host of neurologic symptoms, which is
where the phrase/"mad as a hatter" was derived.*’ In
1889, French neurologist Jean-Martin Charcot attributed
rapid tremors to mercury poisoning.® By 1940, Kinnier
Wilson” further characterized the effects of mercury,
describing ‘mercury-induced cognitive impairments. In
the1960s, Japanese researchers correlated elevated uri-
nary mercury levels with an outbreak of Minamata
disease, a condition characterized by tremors, sensory
Joss, ataxia, and visual constrictions.® The World Health
Organization considers mercury to be one of the top
10 chemicals of major public health concern.’

Mercury release in the environment primarily is a function
of human activity, including coal-fired power plants, resi-
dential heating, and mining.*'® Mercury from these sources
is commonly found in the sediment of lakes and bays,
where it is enzymatically converted to methylmercury by
aquatic microorganisms; subsequent food chain biomagni-
fication results in elevated mercury levels in apex predators.
Substantial release of mercury into the environment also can
be attributed to health care facilities from their use of ther-
mometers containing 0.5 to 3 g of elemental mercury," blood
pressure monitors, and medical waste incinerators.?

Mercury has been reported as the second most com-
mon cause of heavy metal poisoning after lead." Standards
from the US Food and Drug Administration dictate that
methylmercury levels in fish and wheat products must
not exceed 1 ppm.” Most plant and animal food sources
contain methylmercury at levels between 0.0001 and
0.01 ppm; mercury concentrations are especially high in
tuna, averaging 0.4 ppm, while larger predatory fish contain
levels in excess of 1 ppm." The use of mercury-containing
cosmetic products also presents a substantial exposure risk
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to consumers.> In one study, 3.3% of skin-lightening
creams and soaps purchased within the United States con-
tained concentrations of mercury exceeding 1000 ppm.*

We describe a case of mercury toxicity resulting from
intentional injection of liquid mercury into the right ante-
cubital fossa in a suicide attempt.

Case Report

A 31-year-old woman presented to the family practice
center for evaluation of a firm stained area on the skin of
the right arm. She reported increasing anxiety, depression,
tremors, irritability, and difficulty concentrating over the
last 6 months. She denied headache and joint or muscle
pain. Four years earlier, she had broken apart a thermom-
eter and injected approximately 0.7 mL of its contents
into the right arm in a suicide attempt. She intended to
inject the thermometer’s contents directly into a vein, but
the material instead entered the surrounding tissue. She
denied notable pain or itching overlying the injection site.
Her medications included aripiprazole and buspirone.
She noted that she smoked half a pack of cigarettes per
day and had a history of methamphetamine abuse. She
was homeless and unemployed. Physical examination
revealed an anxious tremulous woman with an erythema-
tous to bluish gray, firm plaque on the right antecubital
fossa (Figure 1). There were no notable tremors and no
gait disturbance.

Her blood mercury level was greater than 100 pg/L
and urine mercury was 477 pg/g (reference.ranges,
1-8 pg/L and 4-5 pg/L, respectively). A radiograph of
the right elbow area revealed scattered punctate’ foci
of increased density within or overlyingsthe anterolat-
eral elbow soft tissues. She was diagnesed with mer-
cury granuloma causing chronic mercuryselevation. She
underwent excision of the granuloma. (Figure 2) with
endovascular surgery via an elliptical incision. The patient
was subsequently lost to follow-up.

Comment

Elemental mercury is a silver liquid at room temperature
that spontaneously evaporates to form mercury vapor, an
invisible, odorless, toxic gas. Accidental cutaneous expo-
sure typically is safely managed by washing exposed skin

FIGURE 1. Erethism mercurialis. Bluish gray—stained area on the skin
of the patient’s right antecubital fossa.
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with soap and water,'® though there is a potential risk for
systemic absorption, especially when the skin is inflamed.
When metallic mercury is subcutaneously injected, it is
advised to promptly excise all subcutaneous areas con-
taining mercury, regardless of any symptoms of systemic
toxicity. Patients should subsequently be monitored for
signs of both central nervous system (CNS) and renal defi-
cits, undergo chelation therapy when systemic effects are
apparent, and finally receive psychiatric consultation and
treatment when necessary.!”

Inorganic mercury compounds are formed when ele-
mental mercury combines with sulfur or oxygen and often
take the form of mercury salts, which appear as white
crystals.'® These salts occur naturally in the environment
and are used in pesticides, antiseptics; and skin-lightening
creams and soaps.'®

Methylmercury is a highly toxic, organic compound
that is capable of crossing the placental and blood-brain
barriers. It is the most'common organic mercury com-
pound found in the environment.” Most humans have
trace amounts of methylmercury in their bodies, typically
as a result of consuming seafood.’

Exposure to mercury most commonly occurs through
chroni¢ consumption of methylmercury in seafood
or «cute ‘inhalation of elemental mercury vapors.’
latrogenic cases of mercury exposure via injection also
have been reported in the literature, including a case
resulting in acute poisoning due to peritoneal lavage
with mercury bichloride."” Acute mercury-induced pul-
monary damage typically resolves completely. However,
there have been reported cases of exposure progressing
to interstitial emphysema, pneumatocele, pneumo-
thorax, pneumomediastinum, interstitial fibrosis, and
chronic respiratory insufficiency, with examples of fatal
acute respiratory distress syndrome being reported.>12
Although individuals who inhale mercury vapors ini-
tially may be unaware of exposure due to little upper
airway irritation, symptoms following an initial acute
exposure may include ptyalism, a metallic taste, dyspha-
gia, enteritis, diarrhea, nausea, renal damage, and CNS
effects.’® Additionally, exposure may lead to confusion
with signs and symptoms of metal fume fever, including

FIGURE 2. Histopathology showed a mercury granuloma (H&E, original
magnification X20).
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shortness of breath, pleuritic chest pain, stomatitis, leth-
argy, and vomiting.?

Chronic exposure to mercury vapor can result in
accumulation of mercury in the body, leading to neuro-
psychiatric, dermatologic, oropharyngeal, and renal man-
ifestations. Sore throat, fever, headache, fatigue, dyspnea,
chest pain, and pneumonitis are common.*® Typically,
low-level exposure to elemental mercury does not lead to
long-lasting health effects. However, individuals exposed
to high-level elemental mercury vapors may require
hospitalization. Treatment of acute mercury poisoning
consists of removing the source of exposure, followed by
cardiopulmonary support.'

Specific assays for mercury levels in blood and urine
are useful to assess the level of exposure and risk to the
patient. Blood mercury concentrations of 20 pg/L or
below are considered within reference range; however,
once blood and urine concentrations of mercury exceed
100 pg/L, clinical signs of acute mercury poisoning typi-
cally manifest.?! Chest radiographs can reveal pulmonary
damage, while complete blood cell count, metabolic
panel, and urinalysis can assess damage to other organs.
Neuropsychiatric testing and nerve conduction studies
may provide objective evidence of CNS toxicity. Assays for
N-acetyl-B-D-glucosaminidase can provide an indication
of early renal tubular dysfunction.'®

Elemental mercury is not absorbed from the gastro-
intestinal tract, posing minimal risk for acute toxicity
from ingestion. Generally, less than 10% of ingested
inorganic mercury is absorbed from the gut, while
elemental mercury is nonabsorbable.!’ If an individual
ingests a large amount of mercury, it may-persist in the
gastrointestinal tract for an extended period. Mercury
is radiopaque, and abdominal radiographs should be
obtained in all cases of ingestion.”®

Mercury is toxic to the GNS and peripheral nervous
system, resulting in erethism mercurialis, a constellation
of neuropsychologic sighs and symptoms including rest-
lessness, irritability, insomnia,s emotional lability, difficulty
concentrating, and impaired memory. In severe cases,
delirium and psychosis'may develop. Other CNS effects
include tremors, paresthesia, dysarthria, neuromuscular
changes, headaches, polyneuropathy, and cerebellar ataxia,
as well as ophthalmologic and audiologic impairment.>'¢

Upon inhalation exposure, patients with respiratory
concerns should be given oxygen. Bronchospasms are
treated with bronchodilators; however, if multiple chemi-
cal exposures are suspected, bronchial-sensitizing agents
may pose additional risks. Corticosteroids and antibiotics
have been recommended for treatment of chemical pneu-
monitis, but their efficacy has not been substantiated."®

Skin reactions associated with skin contact to ele-
mental mercury are rare. However, hives and derma-
titis have been observed following accidental contact
with inorganic mercury compounds.” Manifestation
in children chronically exposed to mercury includes
a nonallergic hypersensitivity (acrodynia),>” which is
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characterized by pain and dusky pink discoloration in the
hands and feet, most often seen in children chronically
exposed to mercury absorbed from vapor inhalation or
cutaneous exposure.'®

Renal conditions associated with acute inhalation of
elemental mercury vapor include proteinuria, nephrotic syn-
drome, temporary tubular dysfunction, acute tubular necrosis,
and oliguric renal failure.® Chronic exposure to inorganic
mercury compounds also has been reported to cause renal
damage.> Chelation therapy should be performed for any
symptomatic patient with a clear history of acute elemental
mercury exposure.'® The most frequently used chelation
agent in cases of acute inorganic mercury exposures is dimer-
caprol. In rare cases of mercury intoxication, hemodialysis
is required in the treatment of renal failure and to expedite
removal of dimercaprol-mercury complexes.'

Cardiovascular symptoms associated with acute inha-
lation of high levels of elemental mercury include tachy-
cardia and hypertension.**Increases in blood pressure,
palpitations, and heartrate also have been observed in
instances of acute elemental mercury exposure. Studies
show that exposure to mercury increases both the risk for
acute myocardial infarction as well as death from coro-
nary heart and cardiovascular diseases.’

Conclusion

Mereury poisoning presents with varied neuropsycho-
logic signs and symptoms. Our case provides insight into
a unique route of exposure for mercury toxicity. In addi-
tion to the unusual presentation of a mercury granuloma,
our case illustrates how surgical techniques can aid in
removal of cutaneous reservoirs in the setting of percu-
taneous exposure.
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