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ABSTRACT:  

Mercury has long been used in medicinal and industrial applications, making it a common source of chemical 

exposure and an environmental pollutant. It exists in organic and inorganic forms; inorganic mercury includes 

elemental mercury and mercury salts, typically encountered through devices like thermometers or ingestion of 

batteries and laxatives. Organic mercury exposure mainly occurs via contaminated seafood, mercury-based 

paints, or thimerosal. Dental amalgam, commonly known as silver fillings, has been widely used for centuries 

to restore decayed teeth, valued for its strength and durability, especially in molar teeth. It consists of about 

50% mercury mixed with silver, tin, copper, and zinc. Despite known toxicity concerns, amalgam remains 

widely used, though the WHO recommended its phase-out in 2007.Both patients and dental professionals face 

mercury exposure risks from dental amalgam. Acute high-level exposure can lead to neurological problems, 

severe respiratory complications such as corrosive bronchitis and interstitial pneumonitis.This paper discusses 

the current knowledge on the exposure, adverse health effects and management of mercury exposure in dental 

practice. 

 

INTRODUCTION 

Mercury has been utilized for centuries in a variety of 

applications, including medicinal treatments and 

widespread industrial processes. As a result, it remains a 

common source of chemical exposure and a notable 

environmental pollutant. Mercury exists in both organic 

and inorganic forms. Inorganic mercury refers 

to mercury that is not combined with carbon. The 

inorganic form can be further categorized into elemental 

mercury (commonly known as "quicksilver") and 

mercury salts. Elemental mercury exposure typically 

arises from mercury-containing devices like 

thermometers, while exposure to mercury salts may 

occur through ingestion of disc batteries or abuse of 

mercury-containing laxatives.Organic mercury exposure 

is most often linked to the consumption of contaminated 

seafood, mercury-based paints, or the use of thimerosal 

through ingestion or injection.1,2 

Dental amalgam is a widely used restorative material 

made from a combination of metals, primarily mercury, 

silver, tin, and copper. Dental amalgam restorations, 

commonly known as silver fillings, have been used in 

dentistry for centuries. It has been employed in dentistry 

to treat tooth decay and is valued for its strength and 

long-lasting performance, particularly in molars where 

chewing forces are the strongest. Dental amalgam 

typically contains about 50% mercury by weight, 

combined with other metals such as silver (Ag), tin (Sn), 

copper (Cu), and zinc (Zn).  Despite well-documented 

concerns over mercury (Hg) toxicity, dental amalgam 

continues to be widely used as a restorative material in 

dentistry. In 2007, the World Health Organization 

(WHO) recommended phasing out dental amalgam in 

favor of alternative materials.3,4,5,6 

Numerous studies have demonstrated that both patients 

and dental professionals are at risk of mercury exposure 

through the use of dental amalgam. Mercury, a heavy 

metal with distinct physicochemical characteristics, 

poses significant environmental and health hazards. 

When amalgam was mixed manually and openly in 

clinics, the process could lead to substantial mercury 

vapor emissions, increasing exposure risk. Mercury 

vapor, released in its elemental form into the air, poses a 
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particular risk. Studies, such as one by Mutter7, have 

found that mercury vapor is approximately ten times 

more neurotoxic than lead and exhibits synergistic 

toxicity when combined with other metals. This is 

particularly concerning for dental professionals, as 

around 80% of inhaled mercury vapor is absorbed into 

the bloodstream. Acute exposure to high concentrations 

of mercury vapor can result in severe outcomes, 

including corrosive bronchitis and interstitial 

pneumonitis8,9,10. The purpose of this paper is to review 

the current understanding of the potential adverse health 

effects associated with exposure to mercury (Hg) in 

dental operatory and its management. 

MERCURY EXPOSURE FROM AMALGAM 

RESTORATIONS 

Mercury is widespread in the environment, and humans 

are commonly exposed to it through air, water, and food 

sources. In individuals with dental amalgam restorations, 

mercury exposure can occur primarily during the 

placement or removal of these fillings. After the 

amalgam sets, only a minimal amount of mercury is 

released—well below current health safety standards11. 

The extent of mercury exposure from amalgam 

restorations depends on various factors, including the 

number and size of the restorations, their composition, an 

individual's chewing habits, the texture of consumed 

food, teeth grinding (bruxism), brushing behavior, and 

other physiological variables. When released as a vapor, 

metallic mercury can be inhaled and efficiently absorbed 

through the alveoli in the lungs, with an absorption rate 

of approximately 80%. Inhalation is the main route by 

which mercury enters the human body. In contrast, 

absorption through the skin or the gastrointestinal tract is 

minimal. Organic mercury compounds, such as 

methylmercury, are readily absorbed by organisms and 

tend to bioaccumulate as they move through the food 

chain. Animal studies, including research on monkeys, 

have shown that mercury released from amalgam 

restorations can be absorbed and accumulate in various 

organs, including the kidneys, brain, lungs, liver, 

gastrointestinal tract, and exocrine glands12. 

Additionally, organic mercury has been found to cross 

the placental barrier in pregnant rats and to penetrate the 

gastrointestinal mucosa when amalgam particles are 

swallowed during the placement or removal of fillings. 

In comparison, inorganic mercury ions (Hg²⁺), although 

able to enter the bloodstream, have limited ability to 

cross the blood–brain and placental barriers. Importantly, 

mercury does not accumulate irreversibly in human 

tissues. The average biological half-life of mercury in the 

human body is about 55 days, which is the time it takes 

for the substance to be transported and excreted. 

Therefore, mercury that entered the body years ago is 

unlikely to still be present today.13,14 

HEALTH EFFECTS OF MERCURY EXPOSURE 

LocalEffects: 

Prolonged exposure to mercury from dental amalgam 

restorations may cause sensitization in certain 

individuals, increasing their susceptibility to oral 

lichenoid reactions. Symptoms of an amalgam allergy 

can include skin rashes around the mouth, head, and 

neck; itching; swollen lips; and eczema-like lesions 

within the oral cavity. These manifestations often resolve 

spontaneously within a few days without intervention. 

However, in persistent or severe cases, replacing the 

amalgam restoration with an alternative material may be 

necessary, which has shown significant symptom 

improvement. Mercury should not come into direct 

contact with the skin, as it can be absorbed transdermally. 

Reports of erythema and elevated urinary mercury 

excretion have been associated with the cutaneous 

application of metallic mercury or its salts for 

antimicrobial, antipsoriatic, or cosmetic purposes.15,16 

SystemicEffects: 

Studies assessing internal mercury exposure from dental 

amalgam estimate that individuals absorb approximately 

3 μg of mercury per day on average, and up to 7.4 μg per 

day in cases with extensive amalgam restorations. 

Amalgam can trigger delayed hypersensitivity reactions 

in susceptible individuals. Inhalation of elemental 

mercury vapor may result in acute symptoms such as 

cough, fever, chills, and dyspnea, along with 

gastrointestinal complaints like nausea, vomiting, 

diarrhea, metallic taste, excessive salivation, dysphagia, 

fatigue, headaches, and visual disturbances17. While 

ingestion of elemental mercury typically poses minimal 

risk due to poor absorption in a healthy gastrointestinal 

tract, individuals with compromised GI mucosa may 

absorb enough mercury to induce significant irritation. 
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Unless a gastrointestinal fistula is present, ingested 

elemental mercury is usually excreted without systemic 

effects18,19,20.Additional systemic consequences 

include decreased cellularity in the spleen and lymph 

nodes, altered organ weights, suppressed delayed-type 

hypersensitivity reactions, and impaired antibody 

production. Mercury poisoning is notably harmful to 

both the nervous and renal systems, with these effects 

being extensively studied over decades.21,22,23,24 

NeurologicalEffects: 

Mercury is among the most thoroughly studied 

environmental neurotoxins, known to impair neural 

function, cellular structure, and biological processes 

through various mechanisms. It is especially toxic to the 

central nervous system, leading to conditions such as 

cerebellar degeneration observed in both human and 

animal studies.25,26,27 Clinical signs include ataxia, 

tremors, and hearing loss. Chronic low-level exposure, in 

addition to acute toxicity, poses systemic risks. Of 

particular concern is prenatal and early postnatal 

exposure, as growing evidence suggests that mercury 

exposure during this critical developmental window may 

cause lasting damage to the brain.28,29,30,31,32 

RenalEffects: 

Mercury-induced renal toxicity typically begins with 

injury to the proximal tubules, resulting in impaired 

tubular function and, in severe cases, renal failure with 

fluid and electrolyte imbalances. Mercury also affects 

glomerular permeability, vascular resistance, and renal 

hemodynamics, disrupting normal kidney function. 

These cumulative effects can significantly compromise 

renal health, especially with prolonged exposure to 

organic mercury compounds.33,34,35,36,37,38 

MANAGEMENT OF MERCURY POISONING  

Immediate considerations and decontamination 

Monitoring of vital organ function is essential in the 

initial management of acute exposure to elemental 

mercury vapors. Supplemental oxygen, endotracheal 

intubation, and mechanical ventilation may be necessary. 

Bronchial lavage should be avoided following 

pulmonary aspiration, as it can cause mercury particles 

to spread deeper into the lungs, increasing absorption. 

Chest X-rays are useful for assessing the extent of 

mercury dispersion. Notably, smaller mercury droplets 

are absorbed more rapidly than larger ones.In cases of 

acute ingestion of inorganic mercury, establishing 

vascular access for intravenous fluid administration is 

crucial to prevent shock. Inorganic mercury is highly 

corrosive and can cause severe tissue injury. Endoscopic 

evaluation is recommended to assess damage, especially 

since oropharyngeal edema and upper airway obstruction 

can occur. To manage airway compromise, intravenous 

fluid resuscitation along with endotracheal intubation or 

tracheostomy may be required.39,40 

If mercury comes into direct contact with the skin, the 

affected area should be thoroughly washed with soap and 

water. For cases involving ingestion of inorganic 

mercury salts, gastrointestinal decontamination is 

advised due to their systemic absorption; however, their 

corrosive nature poses a significant challenge. Despite 

the risk of gastrointestinal perforation, removing 

inorganic mercury is beneficial. Whole-bowel irrigation 

with polyethylene glycol solution can help eliminate 

residual mercury, and serial abdominal X-rays are 

necessary for monitoring.41 

The use of activated charcoal (AC) in mercury poisoning 

is debated. While the typical oral dose of AC is 0.5–1 

g/kg (up to a maximum of 100 g), its effectiveness in 

mercury toxicity is uncertain. AC is generally used to 

bind and eliminate a variety of organic and inorganic 

toxins, although it is ineffective against substances like 

hydrocarbons, acids, alkalis, ethanol, and heavy metals. 

Despite this, there is some belief that AC may bind 

certain metallic compounds under specific 

conditions.35,36 Chelating agents such as Penicillamine, 

Dimercaprol, Meso-2,3-dimercaptosuccinic acid 

(DMSA, also known as Succimer), and 2,3-dimercapto-

1-propane sulfonic acid (DMPS or Unithiol) have been 

shown to be effective in the treatment of mercury 

poisoning. Combination therapy using DMSA alongside 

MiADMSA has demonstrated superior efficacy 

compared to MiADMSA monotherapy. This 

combination not only reduces lipid peroxidation but also 

helps restore catalase activity. Additionally, it allows for 

a reduced dosage of the chelating agent, enhances 

clinical recovery, and minimizes potential adverse 

effects.42,43,43,44,45 
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In emergency situations involving high plasma 

concentrations of mercury or other toxic substances, 

plasma exchange may be considered as a therapeutic 

option. It can serve as a potentially beneficial 

intervention in cases of heavy metal toxicity, including 

mercury exposure. Hemodialysis is particularly effective 

for the elimination of water-soluble and dialyzable 

substances and may be necessary in cases of renal 

failure.46,47 

Certain aquatic plants, including algae, Azolla, and other 

species, possess the ability to absorb and remove toxic 

substances from their environment. Chlorella, for 

example, has been found to facilitate the elimination of 

mercury from the gastrointestinal tract, muscle tissue, 

ligaments, connective tissue, and bone. Both Chlorella 

and cilantro, when consumed as food, may assist in 

detoxifying neurotoxins such as heavy metals.48,49 

Nanotechnology also holds promise in addressing 

environmental contamination, particularly in reducing 

water pollution by removing microorganisms, pesticides, 

insecticides, and heavy metals such as lead, mercury, 

cadmium, and zinc. Nano-catalysts and nano-filters are 

capable of purifying wastewater by eliminating toxic 

contaminants. Among these, carbon nanotubes (CNTs) 

have shown significant potential for mercury removal. 

Oxidized CNTs, in particular, offer enhanced adsorption 

capacity due to increased surface area and improved 

chemical and electrostatic binding 

properties.50,51,52,53 

CONCLUSION 

In summary, while mercury has historically served 

various industrial and medical purposes, its widespread 

use—particularly in dental amalgam—remains a 

significant source of human exposure and environmental 

contamination. Despite well-documented health risks, 

amalgam continues to be widely used due to its durability 

and cost-effectiveness. However, both patients and 

dental professionals face potential local and systemic 

health effects from mercury vapor and particulate 

exposure, with particular concerns for neurological and 

renal toxicity. Given these risks, understanding the 

pathways of exposure, the health impacts, and 

appropriate management strategies is essential. 
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