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Introduction
Non-biodegradable heavy metals could constitute significant 

threats to human health in occupational and environmental 
settings. Among these metals, lead - used in the production 
of lead-acid batteries, alloys, cable sheathing, pigments, and 
rust inhibitors - has been known to have hazardous effects on 
several organ systems leading to negative impact on physical- 
and mental health, the immune system, growth, intelligence, 
and social behavior, with life-long adverse effects [1,2].

In addition to these general health risks, lead exposure 
could affect oral health. Such exposure could lead to enamel 
malformation, and thus more susceptibility to dental caries, 
worsened dental fluorosis, amongst others [2].

Acidic fumes or aerosols containing sulfuric acid - frequently 
encountered in battery manufacturing settings - could suspend 
in the air and enter the body (via skin contact, respiratory 
tract, or oral intake) and pose various health hazards, such as 
respiratory irritation, oral lesions, periodontal disease, tooth 
erosion, and may even increase the risk of cancer [3].

Case report
Three siblings (a 10-year-old girl, 9-year and 8-year-old boys) 

were referred to the department of pediatric dentistry, Damascus 
University, to clarify general blackish-brown discoloration on 
their anterior teeth, associated with general decay.

Anamnesis
The parents reported that the discoloration developed 

gradually over several years. The severity of discoloration was 
worse in the girl and her 9-year-old brother compared to their 
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8-year-old brother. The family history revealed that the father 
started running a battery workshop adjacent to the family house 
for 7 years (starting from 2012) at the same time when the 
mother was pregnant with the younger brother and the older 
brother was being breastfed. At age of 5 months, the younger 
brother suffered from a minor seizure, for only one time and 
never reoccurred. The parents could not recall further details 
about the seizure episode. In early 2019, both parents reported 
becoming very sick and the whole family was diagnosed with 
lead poisoning. Parents received medical treatment accordingly 
and the children were advised to daily consumption of milk as 
a chelating agent.

The parents reported the younger brother to suffer from 
insomnia, attention problems, learning difficulties and 
strabismus (without specific family history, Figure 1). The 
older brother was reported to suffer from speech impairment.

Extra oral examination
Both brothers showed brittle hair. The strabismus of the 

younger brother was confirmed. Other than that, the ectodermal 
status and extra oral examination of all children did not reveal 
any pathological findings.

Oral examination
The girl’s upper permanent incisors showed brownish-green 

discoloration covering around two-thirds of the buccal tooth 
surfaces with generalized high accumulation of plaque (Figure 2).

The older brother showed Blackish-brown discoloration 
mainly located on facial surfaces of the maxillary permanent 
incisors and occurred as a wide band that occupy the entire 
gingival third of the incisors with an erosive lesion on the 
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cervical third of the upper left permanent incisor. His anterior 
mandibular teeth showed brown discoloration located on the 
gingival third of facial surfaces separated from the gingival 
margin by a clear white line of unstained enamel (Figure 3).

The younger brother showed only mild brown discoloration 
on the facial surfaces of maxillary permanent incisors, while 
mandibular permanent anterior incisors showed no discoloration 
at all (Figure 4).

The younger brother had two stainless steel crowns fixed a 
year ago on both lower right primary molars from a previous 
visit to the department of pediatric dentistry, at the university.

Primary teeth in all three children exhibited continuous 
black-line staining along with the gingival third near the 
gingival margin on both facial and proximal surfaces. All three 
children had bad oral hygiene, a high prevalence of caries, and 
bad oral odor.

Diagnosis
Exogenous teeth discoloration and erosive tooth wear in 

relation to long-time exposure to sulfuric lead acid.

Management
To maintain and enhance children’s cooperation, the first 

treatment session was restricted to take the medical history, 
conduct the basic examination and familiarize the children 
with the clinic sitting. Oral hygiene instructions were carefully 
discussed with the children and parents. A simple polishing 
procedure was considered as a first attempt to remove the 
discoloration, as this was the primary concern of the parents.

The polishing was carried out using a motorized bristle 
brush with a prophylaxis paste (Golchadent) followed by the 
use of a rubber cup. The use of the bristle brush was confined 
to the crown to avoid traumatizing the gingiva. This procedure 
was effective in removing the extrinsic stains and regaining 
an acceptable white appearance of the incisors in the girl and 
the younger brother (Figure 5,6). However, the incisors of the 
older brother appeared gray after the stain removal (Figure 7). 
Polishing was not effective in removing pits and fissures’ stains 
in posterior teeth.

The stain removal exposed the existence of an erosive lesion 
that extended from the incisal third to the middle third on the 
buccal surface of the girl’s upper left permanent incisor (Figure 5).

Dental caries on buccal surfaces of all four primary canines 
of the younger brother were treated using ART technique. 

Figure 1: A photo of the 8-year-old boy showing strabismus.

Figure 4: Anterior teeth of the 8-year-old boy showing a mild brown 
discoloration of maxillary incisors while mandibular incisors showed 
no discoloration at all, and the absence of burton’s line.

Figure 2: Anterior teeth of the 10-year-old girl showing high 
accumulation of plaque, brownish-green discoloration of anterior 
teeth, cervical erosion lesions on mandibular anterior teeth, and the 
absence of burton’s line.

Figure 3: Anterior teeth of the 9-year-old boy showing a blackish-
brown discoloration of the anterior upper incisors, brown discoloration 
on mandibular incisors, erosive lesions on upper left permanent incisor, 
and the absence of burton’s line.

Figure 5: Erosive lesion on the buccal surface of the upper left incisor 
was discovered after stain removal, all four upper incisors showed 
white spots of demineralization.

Figure 6: Status after stain removal of the young brother .
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Carisolv gel (Medi Team )was applied on the lesions and left for 
30 seconds followed by manual removal of softened tissue with 
a hand excavator, and finally, a restorative glass ionomer filling 
was applied (Figure 8), primary upper left lateral incisor of the 
younger brother showed mobility and therefore was extracted.

The enamel of anterior teeth in all three children presented 
white spots after the stain removal, indicating the existence of 
enamel demineralization; therefore, a further appointments were 
arranged to apply fluoride varnish to induce remineralization 
and keep up with the oral-hygiene instructions.

Discussion
According to the World Health Organization (WHO), 

indirect exposure to occupational health hazards due to the 
job performed by a parent is the most common work-related 
exposure during the first five years of a child’s life. This is true 
whether the parent brings the hazardous substances from her / 
his work field back home (the so-called take-home exposure), 
or whether the children are taken along to the work field [4]. In 
the present case, the very work field was transferred back home, 
as a room inside the family house was turned into a lead-acid 
battery workshop for 7 years.

Battery manufacturing settings are notorious for exhibiting 
high concentrations of lead and sulfuric acid fumes [5,6]. 
Battery factory workers are often exposed to harmful sulfuric 
acid-lead vapor created by the forming and charging processes.

Even at low exposure levels, Lead could cause neurotoxic 
injury known to impair later academic performance and affect 
life success. In this regard, young children are especially 
susceptible to develop adverse effects as they absorb 4 to 5 
times as much lead as adults [7]. Children with increasing levels 
of lead showed lower IQ scores, more language and attention 
difficulties, and behavior disorders [8], which is accordance 
with the findings observed in the present case. Children with 
high levels of blood lead were found to suffer of more dental 

caries in primary teeth [9]. However, as the siblings in the 
present case presented with very poor oral hygiene, the presence 
of dental caries cannot only be attributed to the lead exposure. 
Regardless, the association between children’s lead exposure 
and dental caries is unclear and seems to be rather weak [10].

All siblings in the present case showed severe discoloration 
of their anterior teeth. Similar discoloration was also reported in 
the study of Hattab et al [5], where the oral status of 24 workers 
exposed to acid-lead fumes at a batter production site was taken. 
This discoloration is probably attributed to the reaction between 
lead with sulphur ions released by oral biofilm resulting in 
depositing lead sulphide which appears as discoloration at 
the gingiva-tooth junction, the so-called Burton’s line. Once 
again, as the siblings also presented poor oral hygiene, this 
discoloration could have been modified by other extrinsic 
factors as well. The same aforementioned reaction with the 
circulating lead is also responsible for the presence of the so-
called burton’s line along the free gingiva. Although considered 
a valuable clue to diagnose lead poisoning, burton’s line is not 
necessarily presented in all lead-poisoning cases [11], like the 
present case.

An advanced erosive tooth wear with dentin exposure was 
diagnosed on sister’s upper left central incisor, while the bothers 
presented with rather early signs of erosive wear (absence of 
perikymata). This finding is also in accordance with studies 
reporting that workers in battery production sites are prone 
to develop such lesion is probably attributed to the long-time 
exposure of sulfuric acid [12].

Conclusion
Lead-acid battery manufacturing continues to impose 

occupational hazards not only on workers but also on individuals 
living near those workshops, with children being more prone to 
its adverse effects. Dentists should bear the possible effect of 
lead poisoning in mind when encountered with findings similar 
to those reported here. A thorough medical and social history is 
of utmost importance.
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