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FIG. 4. Chest radiograph of case 1320. Calcified diffuse micronodular
(q type) opacities in a man who had been stonecutting for 20 years.

FIG. 5. Chest radiograph of case 1310. Diffuse nodular (r type)
opacities with coalescence in a man who had been stonecutting for
20 years.
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FIG. 6. Chest radiograph of case 1116. Nodular (r type) medium
irregular (u type) and extensive (C type) large opacities (progressive
massive fibrosis), pleural thickening, and ill-defined cardiac outline
in a man who had been stonecutting for 10 years.

coexistent silicosis. Of more than 600 patients
admitted to ABU Hospital with sputum-positive
tuberculosis since June 1971, none has had
micronodular opacities on the chest radiograph,
whereas 399, of 126 stonecutters seen in one
week had radiographs suggestive of silicosis.

This survey has confirmed that silicosis occurs
in grindstone cutters in the north of Nigeria. It
is the first report of a microfocus of silicosis in
West Africa, and since it was discovered by
chance it seems possible that there may be other
foci in this region. Palmer and Daynes (1967)
have described silicosis in women from the
Transkei who use grinding stones inside their
huts to produce flour from maize.

It is of interest that the stonecutters themselves
have noticed respiratory symptoms only since
the introduction of metal-headed tools in the
second and third decades of this century. Clearly
the occupation became very much more dusty
as this technological advance enabled the
quarriers to produce many more grindstones per
year.

One hundred and eighteen men in this survey
had worked exclusively in open pits, and the

399, prevalence of silicosis seems exceptionally
high for open-cast quarrying. Gupta et al. (1972)
reported a similar prevalence (352%) among
stone masons in the north of India but radio-
graphic surveys in Britain have shown lower rates,
ranging from 3%, (Lloyd Davies et al., 1973) to
17-6%, (Hale and Sheers, 1963) in granite workers
with a slightly higher prevalence of 199,
(Ferguson,1934) among sandstone workers. The
higher prevalence of silicosis in sandstone workers
than in granite workers is attributed to the higher
content of free silica (75-95%,) in sandstone and
to the composition of the cement which binds the
silica. Analysis of the stone obtained during this
survey showed that quartz formed approximately
80%, of the rock and that 20-30%, of the rock
was composed of fine-grained silica.

Dust concentration was not measured in this
study but the occupation was observed to be
extremely dusty (Fig. 3). This was particularly so
in the deep pits, and the dust generated by the
initial process of hewing out the stone was in-
creased by the habit of shaping and finishing the
stones in the shade of the pit rather than on the
surface. This habit also increases the exposure
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for each worker, and cutters reported that when
work was in full swing it was impossible to see
from one side of the pit to the other. Dust
particle counts performed by Gupta er al. (1972)
in India showed levels of between 15 and 51'5
million particles per cubic foot of air, far in
excess of recommended levels for sandstone
quarries. Environmental factors of extreme dry-
ness and heat in this area of the Sudan savanna
tend to increase the dust density. Gupta et al.
(1972) considered that the high silica content of
the stone coupled with the very high concentra-
tion of dust and the lack of any dust control
measures were the major factors producing such
a high prevalence of silicosis in their survey.
Social factors which may contribute to the high
prevalence of silicosis include the stoicism
of rural underprivileged people (this was the first
time in living memory that these villages had
been visited by medical personnel) and the un-
rewarding nature of the major alternative occupa-
tion, which is farming, particularly during cycles
of drought.

It is widely agreed that the early radiographic
changes in silicosis are predominantly in the
upper halves of the lung fields. This was not so
in the present survey, and Gelfand and Morton
(1970) in a survey of African gold miners in
Rhodesia also found that the lower zones were
involved as frequently as the upper zones in their
patients.

Seven per cent of the samples of grindstone
cutters had pulmonary tuberculosis, either sus-
pected radiologically or proven by sputum micro-
scopy. All had silicosis. This prevalence is the
same as that found by Gupta er al. (1972); it is
much higher than the estimated case prevalence
in tropical Africa of 2%, (Roelsgaard, Iversen,
and Blgcher, 1964), but much lower than the
figure of 34%, among sandstone workers in
Staffordshire who showed active pulmonary tuber-
culosis at necropsy (Meiklejohn, 1949).

Only one of the 126 men in this survey had
cor pulmonale; he had PMF and pulmonary
tuberculosis. Cor pulmonale was not reported by
Gupta et al. (1972) in India, and Paul (1961) found
few cases among copper miners with PMF in
Zambia.

Rheumatoid factor (1 :640) is found in 4-6%,
of British coal miners with simple pneumoconiosis
(Caplan, Payne, and Withey, 1962; Soutar,
Turner-Warwick, and Parkes, 1974). This is the
same prevalence as in control populations. The
same workers found a three-fold increase in the
prevalence of rheumatoid factor in miners who
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had developed PMF. In Nigeria 189, of control
rural populations have rheumatoid factor and the
prevalence in the stonecutters with or without
silicosis was not significantly different from this.

Prevention of silicosis in this drought-stricken
area of Nigeria raises special problems. Stone-
cutting is more remunerative than farming, and
the people in this place have been accustomed
to stonecutting for so long that they are unlikely
to change to farming, particularly in view of the
recent drought.

Conventional dust control measures used in
Europe and America are unrealistic in this en-
vironment; water shortage prevents damping-
down of the dust; it is too hot to wear respiratory
masks and poverty precludes the use of more
elaborate mechanical cutting tools.

The following recommendations were made to
the stonecutters and village and district heads:

1. Abandon all caves and deep pits and

excavate new shallow pits.

2. Avoid shaping and finishing the stones in
the pits and erect simple shelters to provide
shade so that this work can be done on the
surface where there is natural ventilation.

3. Attempt to do most of the stonecutting
during the rainy season or during windy
weather.

The further possibilities which were discussed

with the local government authorities were:

(a) the provision of state drilled wells to in-
crease the supply of water;

(b) the hiring of mechanical cutters to the
villagers by the state so that large masses
of stone could be excavated and brought to
the surface where the grindstones could
be chipped out and finished under less
dusty and better ventilated conditions.
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