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Fig7 Paper mounted section of a whole lung showing
progressive massive fibrosis and secondary foci in a segment
of lung with heavily dust laden central nodes, but with

the remainder of the lung showing only mild simple
pneumoconiosis.

dust laden macrophages can be seen on the intimal
surface (see fig 5). Often both bronchi and vessels are
breached in the same lung (fig 6).

Microscopic assessment of nodes in the study

There was quite good agreement between macro-
scopic and microscopic assessments (table 2). Thirty
six cases were assigned lower scores microscopically
than macroscopically, whereas only six cases had
higher microscopic scores. Of 40 cases scored as 4bp
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macroscopically, 19 were scored as 4b and 7 as 3
microscopically.

Discussion

A hypothesis for the pathogenesis of secondary dust
foci and progressive massive fibrosis in coalworkers’
pneumoconiosis could be framed as follows. Dust,
initially accumulating in primary foci around terminal
bronchioles, is removed continuously by macro-
phages to intersegmental and hilar lymph nodes,
where it accumulates. Dust induced reactions in these
nodes lead eventually to rupture of the capsule. This
is frequently accompanied by rupture into a bronchus,
a branch of the pulmonary artery, or both, spreading
dust laden activated cells back into a lung segment.
There they produce secondary foci and progressive
massive fibrosis.

This study provides initial support for this hypoth-
esis in that lungs with progressive massive fibrosis and
secondary dust foci had central nodes heavily laden
with dust. The association between large areas of
progressive massive fibrosis and lesions of the central
nodes could arise as a result of direct extension of the
lesions into the nodes, but this is not likely to be the
case with the smaller lesions of progressive massive
fibrosis or secondary dust foci. Other possible expla-
nations for the association between lesions of central
nodes and progressive massive fibrosis would include
impairment of bronchial clearance by the nodes or
failure of the nodes to function in lymphatic clearance
from the lung.

Nodes heavily laden with dust were present in many
lungs without progressive massive fibrosis or second-
ary foci, but progressive massive fibrosis was not
found without grade 3 or 4 changes of the nodes. This
implies that the central node changes precede the sec-
ondary foci and progressive massive fibrosis in the
lung parenchyma. There was no evidence in this small
study that the men with heavily dust laden nodes, in
the absence of progressive massive fibrosis or second-
ary foci, differed in age at death from men with less
affected nodes, or from men with heavily dust laden

Table 2 Comparison of macroscopic and microscopic assessments of dust involvement of central nodes

Grade* on microscopic assessment

1 2 3 4b 4p 4bp
Grade* on 1 2 2
macroscopic 2 1 1 1
assessment 3 2 10 1
4b 5 10 1
4 2 1
4gp 7 19 14

See under “Methods” for definitions of grades 4b, 4p and 4bp. The ordering of these grades in the table is not intended to imply that

they represent increasing changes of the nodes.
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nodes and progressive massive fibrosis. Among men
without progressive massive fibrosis or secondary
foci, length of underground exposure tended to be
longer in those having nodes more heavily laden with
dust (x? = 2.8, p < 0.10). The dust load itself does not
seem to be the only factor in formation of progressive
massive fibrosis. Occasionally an area of fibrosis is
found in an otherwise lightly dusted lung but with the
nodes to the segment containing the fibrotic lesion
showing considerable dust changes. An example of
this is shown in figure 7. The case in this figure was not
part of the main study.

Unfortunately, in this study it was not possible to
make macroscopic assessments of the central nodes in
ignorance of the parenchymal findings, although the
nodes were always assessed before a formal assess-
ment of the parenchyma. The agreement with micro-
scopic findings (made without knowledge of any other
findings) tends to validate the macroscopic findings.
The tendency for lower microscopic assessments
could be due either to overassessment macro-
scopically or to the difficulties of including the rele-
vant pathological changes in the sections without
including a large number of blocks. In nine cases no
artery was present on the sections examined.

The results of this preliminary study are consistent
with a “central” hypothesis for the pathogenesis of
progressive massive fibrosis in which, in some ill
understood way, immunological reactions in the cen-
tral nodes play a part. There is evidence that
progressive massive fibrosis lesions themselves con-
tain immunologically active material.!®! Further
work on the associations between central node
changes and lesions in the lung parenchyma is now
planned, as well as more detailed studies of the
affected nodes.
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