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Abstract: The paper presents the clinical description of the masticatory organ and
biochemical assessment of dental tissue in a patient employed in a glassworks for 20
years. During 12 years the patient has suffered baldness (“Alopecia areata”) and
atypical extensive and non-healing cutaneous lesions. Dental examination revealed
changes typical of chronic poisoning by cadmium and bismuth compounds.
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INTRODUCTION

CASE DESCRIPTION

The increasing pollution with many heavy metals
harmful for the teeth of the living organisms has been the
subject of considerable interest [1-20]. The development
of the industry and expansion of the chemical compounds
used in different branches of industry are leading to the
environmental spread of heavy metals as thallium, lead,
cadmium and bismuth, among others.
Toxic substances emitted into the air change quantitative
relations among elements occurring in the environment,
as well as in the human body. Many workers are exposed
to heavy metals in industry, particularly in the metal
finishing industry or traditional glassworks.
Thallium, cadmium, bismuth, and lead cause morphological
and functional changes in the human body. The clinical
course of such changes is determined by the amount of
the heavy metal dose, duration of exposure to the toxic
metal, and individual immunity of the patient [17].

Medical history. The report presents the case history
and current condition of the patient exposed to the longterm effects of heavy metal compounds. The 66-year-old
male patient A.M. had worked for 20 years as a repairer
in the glassworks. He was in contact with all the chemical
substances involved in the technological process of glass
production and treatment. After 20 years of work, his first
symptoms were hair loss all over the body, psoriasic,
itching spots, and trophic ulcerations on thighs and dorsa
of the feet. The spot bases developed hard to heal
ulceration which left astringent scars after treatment. A
year after the onset of the lesions the patient had 18 teeth
extracted during 13 months. The teeth were qualified for
extraction due to their attrition and crown fractures. The
crowns revealed unusual hard tissue brittleness and dark
brown shade. The histopathological examinations of the
skin and subcutaneous tissue lesions disclosed non-
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Table 1. Thallium, bismuth, lead and cadmium contents (ppm) in hard
tissues of the patient’s tooth and control teeth.
Elements

Hard tissue metal content of
the patient’s tooth (ppm)

Hard tissue average metal
content of control teeth
(ppm) n = 6

Thallium

3.00

< 0.010

Bismuth

50.10

< 0.030

Lead

14.00

1.78

1.40

0.054

Cadmium

specific inflammatory infiltration of hair follicles, epidermal
trophic disturbances. The diagnosis of heavy metal
poisoning was established [12, 13, 16, 17]. Since 1991,
the patient was treated in the Surgical Division of District
Hospital in Krosno (card number 9255/91) and in 1996
was hospitalised in Conservative Dentistry Clinic of
Medical Academy in Lublin.
Clinical Examination. The extra- and intraoral dental
examinations showed: complete hair loss on head skin,
extensive, astringent scars and inflammatory ulcerations
of variable sizes; trigeminal nerve openings were
insensitive to pain, lymph nodes impalpable. Numerous
tiny, black deposit spots typical for chronic bismuth
poisoning were observed on the buccal and lower lip
mucosa. Two teeth (34, 43) with dark orange colour
change, but no carious defects were found. The darkened
teeth in the region of the exposed necks were suggestive
of the presence of cadmium line. The inflammatory
changes were observed in the marginal gingival tissue.
The 34th tooth showed the II° loosening. Considering low
usefulness in chewing, the tooth was extracted and the
biochemical analysis was performed.
Biochemical examination. The contents of the heavy
metals: thallium, lead, cadmium and bismuth, in the
patient and control teeth were determined using atomic
absorption spectrometry. All the samples were analysed in
Analytical Laboratory, Faculty of Chemistry, Marie
Curie-6NáRGRZVND 8QLYHUVLW\ LQ /XEOLQ 7KH VROLG
sampling graphite furnace technique was applied for the
analysis. Used analytical procedure was a modification of
that described in the literature [1, 6, 14, 20]. The results
were compared with the average contents of thallium,
lead, cadmium and bismuth in the hard tissue of 6 teeth
(control group) of four patients living in regions distant
from the residence of the patient examined. The age of the
four patients from the control group was between 58 and
69. Results of the analysis are presented in Table 1.
DISCUSSION
The results shown in Table 1 clearly indicate that
patient A.M. was highly intoxicated by heavy metals. The
normal concentration of heavy metals in human teeth

depends on the place of residence and type of industry
located nearby. The average concentration of the
considered heavy metals is usually much below 1 ppm,
and in many cases is not detectable by atomic absorption
spectrometry.
The concentration of thallium in the patient’s tooth was
300 times higher than in the control teeth. Thallium
poisoning was also proved by complete hair loss all over
the patient’s body, trophic skin changes, pneumonia and
microcirculatory disorders delaying proper healing process.
Lead poisoning resulted in colic attacks. Concentration
of lead was about 7 times higher than normal.
Cadmium and bismuth excess (30 and 180 times higher
than in the control group) led to cadmium line symptoms
on tooth crowns and bismuth deposit spots within the
lower lip mucosa.
We have to emphasize that it was impossible to find
additional material for this study, as other persons who
had worked with the patient over a long period (in the
same environment) are no longer alive. They died
suddenly in the early eighties, without proper clinical
examination, but according to the patient from heart
attack. Our patient’s relatively good present health
condition can only be explained by the enormous
immunity of his organism.
REFERENCES
1. Allain P: Determination of bismuth in blood, urine and
cerebrospinal fluid by flameless atomic absorption spectrometry. ChinChin-Acta 1975, 64, 281-286.
2. Bar-Sela S, Levy M, Westin JB, Laster R, Richter ED: Medical
findings in nickel-cadmium battery workers. Isr J Med Sci 1992, 28,
578-583.
3. Begerow J, Freier I, Turfeld M, Kramer U, Dunemann L: Internal
lead and cadmium exposure in 6-year-old children from western and
eastern Germany. Int Arch Occup Environ Health 1994, 66, 243-248.
4. %HOOLQJHU ' =DUED $ 1HXURSV\FKRORJLF]QH VNXWNLG]LDáDQLD3EX
dzieci. Pediatria Polska 1996, 71, 131-138.
5. Cleymaet R, Bottenberg P, Slop D, Clara R, Coomans D: Study of
lead and cadmium content of surface enamel of schoolchildren from an
industrial area in Belgium. Community Dent Oral Epidemiol 1991, 19,
107-111.
6. Cleymaet R, Retief DH, Quartier E, Slop D, Coomans D, Michotte
Y: A comparative study of the lead and cadmium content of surface
enamel of Belgian and Kenyan children. Sci Total Environ 1991, 104,
175-189.
7. Ewers U, Turfeld M, Freier I, Ferger S, Brockhaus A: Lead and
cadmium content in deciduous incisors of children from Duisburg and
Gummersbach - developing trend 1976-1988. Zentralbl Hyg Umweltmed
1990, 189, 333-351.
8. Ewers U, Turfeld M, Freier I, Hofstetter I, Stemmann G,
Brockhaus A: Lead and cadmium content in deciduous teeth of children
of Stolberg and other cities of North-Rhine-Westphalia: a chronological
trend 1968-1993. Zentralbl Hyg Umweltmed 1996, 198, 318-330.
9. *yUQ\/- GU]HMF]DN.2V]DFRZDQLHSR]LRPXRáRZLXLNDGPXZ
] EDFK POHF]Q\FK X G]LHFL GRGDWNRZR QDUD*RQ\FK Z PLHV]NDQLDFK QD
dym tytoniowy. Czasopismo Stomatologiczne 1996, 49, 6.
10. Grobler SR, Theunissen FS, Kotze TJ: The relation between lead
concentrations in human dental tissues and in blood. Arch Oral Biol
2000, 45, 607-609.
11. Kabeta-Pendias A, Pendias H: Biogeochemia Pierwiastków
ODGRZ\FK PWN, Warszawa 1993.
12. Markiewicz J, Kobylecka K: Occupational poisoning by
thallium. Bull TIAFT 1991, 21, 22-23.

Heavy metal poisoning in glass worker
13. Mukley JP, Ohme FW: A review of thallium toxicity. Vet Human
Toxicol 1994, 35-51.
14. Nakamura T, Kusata T, Matsumoto H, Sato J: Atomic absorption
spectrometric determination of cadmium and lead in human and artificial
teeth by direct atomization technique. Anal Biochem 1995, 226, 256-262.
15. 2ZF]DUHN . %DGDQLH NRUHODFML PL G]\ ]DZDUWRFL QLHNWyU\FK
SLHUZLDVWNyZ Z URGRZLVNX L WZDUG\FK WNDQNDFK ] EyZ Czasopismo
Stomatologiczne 1991, 44, 5.
16. Sadlik JK: Thallium poisoning. Proc. XXXV TIAFT Annual
Meeting, Padova, August 24-28, 1997. Padova 1997.

53

17. 6LHF]XN:Toksykologia. PZWL, Warszawa 1997.
18. 6WRNRZVND : 3R]LRP 3E Z ] EDFK L G]LOH V]F]XUD SR
GRZLDGF]DOQ\P]DWUXFLXRFWDQHPRáRZLXCzasopismo Stomatologiczne
1994, 47, 165-168.
19. 6WRNRZVND : $QGU]HMHZVND $ 6]\NDOD % :Sá\Z ]DWUXFLD
RáRZLHP QD REUD] XOWUDVWUXNWXU\ OLQLDQNL SU]\XV]QHM Czasopismo
Stomatologiczne 1994, 47, 461-463.
20. Weinig E, Zink P: On the quantitative mass spectrometry of the
normal thallium content in the human organism. Arch Toxikol 1967, 22,
255-274.

