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Note

Fi1G. 3.—Group 1 Erosion, showing rounding of incisal edge.
gum recession on 321 exposing cementation.

Fi1G. 4.—Group 2 bulbous erosion.

erosion seems to begin at the mesio-incisal angle
of the central incisors where the lip level is highest.

Previous Medical History.—Only two men gave a
history of chronic nasal catarrh sufficient to cause
habitual mouth breathing. Obvious mouth
breathers are excluded from working in the de-
partment.

Concentrations of Acid in the Air.—In the forming
department 55 (879%) of the men with standing
teeth were affected, whereas in the charging depart-
ment only seven men out of 15 showed any evidence
of attack by acid, with only three showing actual
erosion. The acid exposure of the charging group
was much less (see above) and so was the degree of
erosion. It is probable, therefore, that a certain
amount of acid in the air is necessary to cause
erosion.

Six men from the forming department were un-
affected by acid and did not show attrition. This

FiG. 5.—Group 3 erosion.

FiG. 6.—Group 3 “‘chisel” type erosion.

could be due either to the resistance of the particular
enamel or, alternatively, to these individuals seldom
parting their lips and so allowing acid spray to reach
the teeth. This factor cannot, of course, be
measured.

Dentures.—Some of the men in the forming
department stated that, before having total ex-
tractions and acquiring dentures, their anterior teeth
were eroded. In spite of this, we found that 519
of the men in the forming department had dentures
against 629 of the controls. This suggests that
erosion of the teeth was seldom, if ever, the sole
reason for acquiring dentures. Although the
difference is not statistically significant (p = 0-1), it
is possible that exposure to acid vapour does in fact
help to preserve the teeth. It is known that acid
dissolves calculus and could thus have improved the
self-cleansing of the teeth. Our observations suggest,
however, that calculus is only dissolved where
erosion takes place and, therefore, only tends to
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protect the incisors. It is possible that the erosion,
producing smooth shiny areas, renders the incisors
self-cleansing and more immune to carious attack.
Certainly no caries of anterior teeth was ever
observed in any of the affected men.

Discussion

Our observations on this group of men exposed to
sulphuric acid mist leave no doubt that the erosion
of the incisors is due to the direct impingement of
fine droplets of acid. The teeth beyond the canines
are not exposed to direct impingement of acid mist
and are also more constantly bathed by saliva.

The parts of the incisors which are normally
covered by the lips are never eroded and this is the
reason why the cervical areas are unaffected,
although the enamel is thinnest here.

This type of erosion is similar to that produced
in industry by other acids including hydrochloric,
nitric, and tartaric. Hydrofluoric acid does not
produce erosion despite the fact that, during its
manufacture, there is a high percentage of sulphuric
acid in the atmosphere (Dale and McCauley, 1948).
Hydrofluoric acid affords some protection against
sulphuric acid erosion.

The sulphuric acid erosion described is charac-
teristic in appearance. It is easily distinguished from
caries, which produces soft circumscribed areas with
undermined edges, and from attritions and abrasions
of the teeth. The condition attributed to acid
erosion by some authors (Thoma and Robinson,
1955) is almost certainly gross cervical caries.

Attrition is commonly seen in persons who have
traumatic occlusions. Abrasion of the teeth is
commonly seen in pipe smokers and upholsterers,
shoemakers, seamstresses, glass-blowers, etc. Both
attrition and abrasions can easily be distinguished
by their obvious cause, the wear being limited to
areas of contact between the teeth, and by the pro-
duction of shiny facets with sharp margins. This is
in direct contrast to the rounded margins seen in
acid erosion.

Acid erosion of non-industrial aetiology is not
uncommon, the main causes being: regurgitation of
vomit (Burket, 1957), medicinal drinking of dilute
hydrochloric acid, and excessive consumption of
citrus juices and fruit drinks (Finch, 1957; Hicks,
1950; Stafne and Lovestedt, 1947).

These non-industrial erosions differ markedly
from the industrial erosions. The lesions produced
are shiny, smooth, disc-shaped, shallow cavities
affecting principally the cervical areas of the teeth.
Hypersensitivity is often a marked feature.

Misch (1923), in a report on industrial erosions
in Germany, claims that the condition produces

numbness in the teeth affected and later severe pain.
He also claims that the teeth become very brittle.
In these respects, our findings differ; we have
found no evidence of pain, or even sensitivity to
temperature extremes, in any cases at any stage of
erosion, and we have never seen any sign of tooth
breakage, which one would expect if erosion pro-
duced brittleness. We maintain that loss of tooth
substance is due to gradual erosion by direct
impingement of acid mist on the exposed tooth
surfaces.

Prevention

In the forming department, owing to the very
large area of some 1,200 acid tanks, each of approxi-
mately 3 X 2 ft. surface area, the task of ventilation
is extremely difficult. Attempts have been made to
reduce the spray by the use of “teepol””. This causes
a foam on the top of the acid and the gas bubbles
then coalesce in the foam.

Ebonite sheets have been used to cover the tanks
and these cause condensation of the spray and the
acid then runs back into the tanks. Both these
methods have reduced considerably the amount of
spray in the atmosphere.

Total enclosure might be possible and an attempt
is to be made to see if this is practicable. Ventilation
of the department appears to be a major factor in
prevention.

The small group of seven men transferred from a
subsidiary factory all showed advanced erosion more
rapidly, probably because working conditions and
ventilation were poor. Similarly, during the war
years, when ventilation was of necessity restricted,
there appears to have been more rapid erosion.

In some small forming departments in other
battery firms, where side walls have been left out
of the buildings, there is a lower concentration of
acid in the air, due to much better air flow, and
little or no erosion is seen. Such construction is,
however, impracticable in a large factory.

Protection of the incisor teeth with fitted plastic
splints lined with magnesia has been tried. These
splints are somewhat uncomfortable to wear for
long periods and the men quickly stopped using
them.

Alkaline mouth washes do not give any lasting
protection and no drinking or chewing is permitted,
on account of the lead hazard. The chewing of
“oralgene” gum, or alkaline tablets advocated by
Hentze (1925) is therefore impracticable. The use
of celluloid face-shields is being instituted. This
should afford a certain amount of protection by
preventing the acid droplets from impinging directly
on the teeth. It is felt that the only method of
giving direct protection to the teeth is by the use
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of a mouthwash or dentifrice which will deposit a
protective film on the enamel and remain effective
for at least four hours. Several substances are being
investigated currently.

We should like to express our thanks to the manage-
ment of Chloride Batteries Limited, for allowing us to
carry out this survey; to the foremen of the departments
for their help and particularly to all the men we sur-
veyed, who were so co-operative and gave us so much of
their time. We should also like to thank Mr. John
Slater of the Chloride Electrical Storage Company Ltd.,
Research and Development Department for the measure-
ment of the acid concentrations in the atmosphere; and
Mrs. White and Miss Clayton for their help in arranging
interviews and collecting much of the background
information. Finally, we wish to thank Miss I. Dingwall
Fordyce, of the Department of Occupational Health of
Manchester University, for all her help in the preparation

of the statistics, and the Department of Medical Illus-
tration of Manchester Royal Infirmary for the
photographs of the teeth.
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