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Identification of mineral particles in pneumoconiotic lungs

Fig. 7 Optical micrograph of histology section
showing asbestos bodies. No identification of the
types of asbestos is possible at this level.

Fig. 8 Asbestos particles embedded in lung tissue.
Collagen fibres can be seen between two of the
particles. Note the 90° fracture angle suggestive of
amosite group.

Fig. 9 Replica of asbestos body, showing partial
stripping of the ferritin granules from the fibre.
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a thickened pleura. The whole of his working life
of 30 years was spent with various types of
asbestos. He started as a mattress maker, which
involved the use of asbestos, from whence he
moved to a shipyard where he used asbestos for
the lagging of pipes in ships. At necropsy, a micro-
scopic diagnosis of asbestosis was made. An
optical micrograph of the lung tissue from this
patient showing typical beaded asbestos bodies
is illustrated in Figure 7. Electron micrographs
of tissue from the same region confirmed the
presence of astestos particles (Fig. 8), and the
90° fracture angle of the fibres suggestive of the
amosite group of asbestos, some surrounded by
the characteristic beads of ferritin (Figure 9).
This latter micrograph demonstrates the stripping
of the ferritin bead, to expose the asbestos fibre,
by the replication technique.

Discussion

The investigations reported in this communi-
cation provide a clear illustration of the use of a
relatively simple replication technique for the
study of mineral particles in pathological tissues.
As well as the identification of the particles
accumulated in the tissue, the technique enables
the position of the particle in situ to be studied in
relation to the surrounding tissue. This is seen in
particular in Fig. 5, which shows the mica par-
ticles deeply embedded in the surrounding lung.

In these investigations on lung tissue from
patients with pneumoconiosis, it was of interest
to observe that in the first patient referred to the
case was diagnosed as one of kaolinosis, and the
mineral particles were easily seen with polarized
light, the identity therefore being clear to the
histologist. The electron microscope studies con-
firmed these findings. Similarly, in case 2,
electron microscopy identified the talc particles
within the lung tissue.

Case number 3 was of particular interest.
Neither the industrial history nor the histology
offered any conclusion on the aetiology of the
fibrosis. Clinically the patient was considered to
be suffering from silicosis (Gilson, 1960). The
replication technique and electron microscopy
indicated that particles responsible for the fibrosis
were crystals of mica but the patient’s history
failed to provide evidence as to its source. Since
no other particles were found, despite exhaustive
investigation, it was assumed that mica is a factor
in the causation of pneumoconiosis and this is
probably supported by the fact that a number of
cases with similar histology are described in
Indian men who had worked in mica mines
(Heimann, Moskowitz, Iyer, Gupta, and Man-
kiker, 1953).

The clinical diagnosis of asbestosis in the fourth
and fifth cases referred to was confirmed by
histology. The photomicrograph (Fig. 7) provided

nr

evidence for the presence of asbestos bodies but 5
was of little value in identifying the partxcle o
causing the fibrosis. However, the electron micro- =
scopy studies revealed the value of the replication =
technique, and it was shown that the asbestos -_U{
present was of the chrysotile group in the ﬁrst iy
case, and of the amosite or crocidolite group in g_
the second (Fig. 8 suggests the presence of fibres 7
of amosite, since these tend to fracture at 90°, 3
perpendicular to the plane or axis of the fibre). &
Although it has been established for a number of
years that these asbestos fibres are responsible for 5 o
the fibrosis associated with asbestosis, these =

'_\
studies confirmed the presence of the partncles w
within the tissue.

The studies described also serve to 1ndlcate'°
that in the investigation of pathological specimens, w
in which mineral particles form one of the aetio- ™
logical factors, the particles are often of dimensions S
too small for adequate identification by optical
microscopy. The replication technique described >
is of particular value in the identification of these
particles and especially with its capacity to enable &
successive PVA stripping to be taken from the S
tissue samples, in order to find particles present =
in relatively low density. The technique of ashmg ~
tissue samples before using the electron mlcro-
scope does provide some indication of the particle &
density within the tissue and a means of adequate %
identification. Figure 10 shows asbestos bodies ©
from ashed lung tissue, with the characteristic =
ferritin bodies on some fibres. These bodies are Q
usually the sole means of identifying asbestos by 5
optical microscopy, but the ferritin bodiesare diffi- 3
cult to differentiate from the similarly shaped =
bodies observed around elastin fibres (Gough,'i
1965). Figure 10 also illustrates the dlfﬁ-
culty of resolving the fibres in optical systems, =
since many are 100ux long but 0-2u wide. This 3.
procedure, together with the replication technique '8
for the study of the particle ir situ, are extremely 3
useful developments in the investigation of pa- E
tients subject to dust exposure when expert study = <
is required for the elucidation of the causative &
factor.

It is to be expected that similar studies on<Z
the relationship between crocidolite in lung Y
tissue and the occurrence of mesotheliomas will
provide similar results on the identification of the G
asbestos fibre associated with this neoplastic ™
condition, and studies along these lines have been &
developed. Q

Of interest to note is the fact that this techmque ®
can also be used in electron diffraction studles
when carbon alone is deposited on the PVA ¥
replicas and the crystals extracted examined for %
lattice parameters. Differentiation between amo- S
site and crocidolite has always been a particular 2
problem. The use of the laser optical diffracto-Z
meter may well be of value in the measurement of o
crystal parameters when used in association w1th-8
this techmque

Also, in contrast to normal electron micro-
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Fig. 10 Asbestos bodies obtained from ashed lung
section. Note the length of fibre compared with its
width, and the different types of decoration of the
ferritin on the fibres.

scopy procedure, the replication technique can
be applied to the retrospective studies of tissue
from patients, prepared as unstained paraffin
sections, and stored in the record systems of
pathology departments.
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