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Abstract

Lead toxicity is a major global health concern, affecting both children and adults through environmental, occupational, and consumer product exposure. Despite
regulatory efforts to minimize risk, lead continues to pose significant hazards, particularly in developing regions and among vulnerable populations. One of
the classical, though now rare, clinical signs of chronic lead poisoning is the Burtonian line—a bluish-black pigmentation along the gingival margin caused by
the reaction between circulating lead and hydrogen sulfide produced by oral bacteria. This review explores the historical background, sources of exposure,
pathophysiological mechanisms, and systemic manifestations of lead toxicity. It emphasizes the diagnostic significance of Burtonian lines in identifying
chronic lead exposure. The article also discusses current diagnostic approaches including blood lead level testing, hematological findings, and radiographic
imaging. Treatment strategies focus on exposure elimination, chelation therapy, and supportive care. While Burtonian lines are infrequently observed today
due to improved public health measures, they remain an important clinical clue in diagnosing lead poisoning, especially in individuals with poor oral hygiene.
Early recognition and intervention are vital to preventing the irreversible effects of lead on multiple organ systems.
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1. Introduction 2. Historical Background of Lead Use and Toxicity

Lead toxicity, or plumbism, is a significant public health Lead has been utilized for over six millennia due to its
issue arising from the accumulation of lead in the body.  favourable properties such as malleability, low melting point,
Though naturally occurring in the environment, lead’s and corrosion resistance. The Roman Empire’s extensive use
extensive industrial use has made it a pervasive toxin, of lead in plumbing and food preparation contributed to
affecting populations globally. One of the classical clinical widespread, though unrecognized, toxicity among the
manifestations of chronic lead poisoning is the presence of  population.? Dr. Henry Burton first described the blue lines
Burtonian lines—bluish-gray pigmentation at the gum on the gums—now known as Burtonian lines—in 1834,
margin, indicative of prolonged exposure to this heavy linking them to lead exposure in patients presenting with
metal. systemic symptoms.®

Understanding the pathophysiology, sources of
exposure, and systemic manifestations of lead toxicity is o ) )
critical for early diagnosis and prevention. This article ~ L€ad exposure occurs primarily through inhalation or
explores the mechanisms of lead toxicity and the diagnostic ~ ingestion. Common sources include:
importance of Burtonian lines, especially in clinical and 1
occupational health settings.

3. Sources of Lead Exposure

Occupational exposure—metal smelting, battery
manufacturing, and construction work.*
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2. Environmental exposure—lead-contaminated soil,
water through old pipes, and deteriorating paint in
older buildings.®

3. Consumer products—ceramics, traditional medicines,
cosmetics like kohl, and imported toys.®

4. Drinking water—particularly from outdated plumbing
systems, as seen in the Flint water crisis.”

5. Food contamination—via lead-soldered containers or
crops grown in contaminated soil .

Children are especially vulnerable due to greater
gastrointestinal absorption and the impact on developing
nervous systems.®

4. Pathophysiology of Lead Toxicity
Lead interferes with multiple physiological processes:

1. Hematopoietic system: Lead inhibits enzymes such as
delta-aminolevulinic acid dehydratase (ALAD) and
ferrochelatase, impairing heme synthesis and leading
to anemia.?

2. Nervous system: Disrupts neurotransmitter release
and myelination, causing cognitive deficits, especially
in children.*t

3. Renal system: Chronic exposure can lead to interstitial
nephritis and impaired renal function.!?

4. Skeletal system: Lead accumulates in bone and may
be mobilized during physiological stress such as
pregnancy or menopause.*?

5. Clinical Manifestations

Symptoms of lead poisoning vary depending on the duration
and level of exposure:

1. Neurological:  Fatigue, headaches, irritability,
peripheral neuropathy, cognitive impairment.!

2. Gastrointestinal:  Abdominal pain (lead
constipation, anorexia.'4

3. Hematologic: Microcytic anaemia with basophilic
stippling.°

4. Renal: Proteinuria and decreased glomerular filtration
rate.'?

5. Reproductive:
complications.®®

6. Oral: The appearance of Burtonian lines at the gingival
margin.®

colic),

Infertility and pregnancy

6. Burtonian Lines: A Clinical Hallmark
6.1. Description

Burtonian lines appear as blue-black pigmentation along the
gingival margin, particularly where teeth and gums meet.
These lines are not caused by direct deposition of lead, but
rather by the formation of lead sulfide due to a reaction
between circulating lead and hydrogen sulfide produced by
oral bacteria.'®

6.2. Pathogenesis

The development of Burtonian lines involves:

1. Elevated blood lead levels.

2. Bacterial production of hydrogen sulfide in the oral
cavity.

3. Deposition of insoluble lead sulfide in inflamed
gingival tissues.?’

6.3. Clinical relevance

Though now rare due to improved public health measures,
Burtonian lines still serve as a valuable clinical indicator in
patients with poor dental hygiene and chronic exposure. Their
identification can prompt further testing for lead levels and
systemic involvement.*8

7. Diagnosis of Lead Toxicity

A combination of history-taking, clinical examination, and
laboratory tests is used to confirm lead toxicity:

1. Blood lead levels (BLLs): The most definitive test;
levels >5 pg/dL in children and >10 pg/dL in adults
are concerning.®

2. Complete blood count: May reveal anemia with
basophilic stippling.°

3. Urinary ALA and coproporphyrin levels: Elevated in
lead toxicity.?°

4. Radiographic imaging: May reveal "lead lines" in
metaphyses of long bones in children.?

5. Oral examination: Inspection for Burtonian lines as a
visual clue.1618

8. Treatment and Management

1. Elimination of exposure: Critical for preventing
further accumulation.?
2. Chelation therapy:
o Succimer (DMSA) for moderate poisoning.
o Calcium disodium EDTA and dimercaprol (BAL)
for severe toxicity.??
3. Supportive care: Management of anemia, hydration,
and monitoring renal function.
4. Nutritional interventions: Calcium and iron
supplementation reduce lead absorption.?*
5. Oral hygiene: Reducing bacterial sulfide production
can mitigate the appearance of Burtonian lines.16

8.1. Prevention

Preventing lead exposure involves both community and
policy-level strategies:

1. Regulatory control: Banning lead in gasoline, paints,
and plumbing.?®

2. Workplace safety: Personal protective equipment,
periodic monitoring.*

3. Community awareness: Soil remediation, clean water
infrastructure.?®
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4. Childhood screening: Particularly in high-risk areas.?’

9. Burden and Public Health Impact

The World Health Organization (WHO) estimates that lead
exposure accounts for approximately 1 million deaths
annually.? In children, even low levels of lead exposure can
result in irreversible neurodevelopmental deficits, reduced
IQ, and behavioural problems.?® The economic impact
includes healthcare costs, loss of productivity, and long-term
societal burdens.®

10. Conclusion

Lead poisoning remains a silent but significant threat to
public health. Burtonian lines, though less commonly seen
today, serve as a visible clue to systemic toxicity and
underline the importance of oral examinations in medical
diagnostics. Timely recognition, intervention, and public
health initiatives are essential to combat the enduring legacy
of lead exposure.
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