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Abstract

A subacute self-resolving illness as-
sociated with bilateral pulmonary in-
filtration developed in a patient following
renovation in her home. This may have
been related to exposure to silicaceous
plaster dust which was found in an en-
vironmental sample as well as on micro-
analysis of a transbronchial lung biopsy
specimen and bronchoalveolar lavage
fluid.

(Thorax 1996;51:654-655)
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A 29 year old woman was referred to the
outpatient clinic because of a two month history
of shortness of breath. She had no previous
history of respiratory illness, the family history
was unremarkable, and she was taking no reg-
ular medication. She worked as a secretary in a
naturally ventilated office, smoked 15 cigarettes
daily (10 pack years), and had no regular hob-
bies or pastimes involving organic dust or ad-
hesives. She had travelled to various continents
on holiday over the previous five years but
could not recall any untoward illness or dust
exposures elsewhere.

She and her fiancée had purchased a home
which was about 100 years old. Immediately
before the onset of her chest symptoms, pan-
elling and plasterwork was removed in the bath-
room of the house — a task which she completed
over about 20 hours of active dusty work with-
out respiratory protection. Immediately, and
for several days after this work, small quantities
of grey granular material were expectorated,
and several night sweats occurred which settled
despite continuing to sweep up the dust in the
house. The onset of dyspnoea was more gradual

Serial lung volumes and transfer factor during the period of investigation and observation

Lung function Month Predicted
parameters values

0 2 5 12
Forced expiratory volume in
one second 2:49 2-85 2:76 291 (2-45-4-03)
Vital capacity (1) 3-44 35 3-71 3-78 (3-:06-4-82)
Total lung capacity (1) 4-1 4-39 4-58 479 (4:19-6-31)
Transfer factor (mmol CO/
kPa/min) 5-08 652 557 7-41 (5:4-8-8)
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and one month later she had to stop after
climbing the stairs.

She looked well at rest and was apyrexial
with no cyanosis, finger clubbing, or palpable
lymphadenopathy. Cardiac examination was
negative. There were no abnormal sounds on
pulmonary auscultation. The abdomen, skin (a
scar was present over the left deltoid in keeping
with a previous BCG vaccination), joints, and
nervous system were normal.

Bilateral, symmetrical haziness of variable
density enclosing more discrete shadowing was
present on the chest radiograph, mainly dis-
tributed in the middle thirds of each lung field
and sparing the apices and costophrenic angles.

Serological testing was largely unhelpful:
total immunoglobulins were normal (im-
munoglobulin G 12-1 mg/ml). No specific anti-
body was detected to A fumigatus, M faeni,
pigeon antigen, or humidifier antigen. Anti-
nuclear factor and rheumatoid factor were ab-
sent, and a respiratory infection screen was
negative (including coccidioidomycosis and Le-
gionella spp). The concentration of serum an-
giotensin converting enzyme was not increased.
Total serum immunoglobulin E was not raised
(321U/ml) and RAST to common inhalants
was negative. A 1/10 dilution Mantoux skin test
produced a 5mm reaction. Peripheral blood
differential count and immunophenotyping of
lymphocyte subsets demonstrated normal cell
numbers and proportions.

Pulmonary physiology detected a restrictive
ventilatory defect with reduced transfer factor
(table).

Analysis of bronchoalveolar lavage fluid by
light microscopy and flow cytometry showed
22% lymphocytes (12% CD3, 7% CD4, and
5% CD8; 7% B cells and 3% NK cells), 4%
neutrophils, 74% alveolar macrophages. There
was no evidence of lymphocyte activation as
assessed by expression of HLLA-DR, CD71,
CD25, and CD11b comparable with controls.
Bacterial and fungal microscopy and culture
(including mycobacterial species) of the lavage
sample was negative.

Histological examination of lung tissue ob-
tained by transbronchial lung biopsy (two
months after the original exposure) showed
widespread anthracotic pigment and bi-
refringent particles, some within macrophages.
Electron microscopic examination of the biopsy
sample (figure) confirmed the presence of par-
ticulate material which, on microanalysis, was
predominately silica with the addition of vari-
able amounts of magnesium, aluminium, sul-
phur, calcium, and potassium. The particles
measured from 0-4 pm to over 9-0 pm across
their longest axis. They were mainly confined
to the airspaces but were more frequently in
adjacent macrophages while some were oc-
casionally found embedded within collagen
bundles. Similar particles were also identified
in the bronchoalveolar lavage fluid.

Environmental samples of the bathroom dust
were spread over formvar coated grids and
examined by transmission and scanning elec-
tron microscopy. They varied in size and shape
and measured from less than 0-25 pm to over
4-0 pm in diameter with larger aggregates of
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Electron micrograph (x 8000 magnification) of the
transbronchial biopsy specimen showing particulate
material within macrophages.

dust particles. Electron probe microanalysis
showed a similar elemental distribution to that
recorded in lung and lavage samples but with
the occasional addition of a small peak in levels
of iron.

In the following eight months there was a
gradual recovery of her exercise reserve without
specific treatment, the chest radiograph ab-
normalities resolved, and pulmonary function
eventually recovered (table). She continued to
live in the house but was never directly involved
in the continuing renovation. Three years later
she remains well and has no restriction to
exercise.

Discussion

Pulmonary complications following exposure
to silica dust have been extensively studied over
many years and are usually associated with
either acute illness' or more chronic and in-
sidious disease.”> Heppleston, however, de-
scribed an animal experiment where the
alveolar response to inhaled quartz was initially
similar to alveolar proteinosis which was grad-
ually cleared from rat lung without fibrosis.>
We have to speculate that the inhaled dose in
our case was serendipitously lower than that
which might cause acute silicosis, or that the
constitution of the dust (similar to other more
recent animal work) induced a less damaging
reaction.? Alternatively, the nature of the in-
haled dust may have produced a different type
of pulmonary response, predominantly in the
interstitium, since our physiology studies
suggested a more persistent reduction in gas
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transfer than overall loss of lung volume. For-
tunately, the biopsy material — while too small
in quantity to allow histological certainty — was
sufficient in terms of ultrastructure. Open lung
biopsy was not performed because the illness
was subacute and, even from an early stage,
seemed to be slowly resolving.

The dust in the room was mainly caused by
the removal of the plasterwork which seemed
to have had the various constituents of Portland
cement — usually composed of calcinated silica
clay with a small proportion of aluminate,
sulphate, magnesium oxide, iron, and hexa-
valent chromium.’ Alveolar proteinosis has
been reported in two subjects following oc-
cupational exposure to cement dust but there
does not appear to be an equivalent of chronic
silicosis in this industry where dust controls are
rather less stringent than in others using silica.”
This does not imply absence of an effect, par-
ticularly after acute exposure, since both our
patient and the case reported by Rosen and
colleagues® had a component of fever following
inhalation. The fate of calcium silicate after
inhalation is not known — pulmonary clearance
may be rapid® although fibrogenesis has been
demonstrated by experimental work in animals
when the cement dust contained a low con-
centration of quartz.’

We cannot be certain that the pulmonary
response was entirely related to the silicon and
the other elements detected, however similar
ultrastructural appearances have been reported
by others following exposure to silica.!® There
may have been other materials in the dust
which we did not identify that were partially or
wholly responsible for the pulmonary infiltrate
and which were gradually cleared so that her
symptoms, radiology, and pulmonary function
improved. Nevertheless, after a discrete ex-
posure to silicaceous dust, a subacute self-
limiting disease developed in unexpected cir-
cumstances which we do not believe has been
reported previously.
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