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Pulmonary disease in polymyositis/dermatomyositis:
a clinicopathological analysis of 65 autopsy cases
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SUMMARY The clinical and autopsy records of 65 patients with either polymositis (24) or
dermatomyositis (41) and pulmonary disease were reviewed. Pulmonary symptoms were
recorded in 43 of the cases and included dyspnoea in 31, cough in 23, and chest pain in six.
Interstitial lung disease was noted at autopsy in 27 patients; almost half of these had arthritis.
Bronchopneumonia was found in 35 patients, 31 of these had received prednisone. Dysphagia
was present in a similar proportion of patients with and without pneumonia. Pulmonary vasculitis
was seen in five patients; pulmonary symptoms, arthritis, and raised erythrocyte sedimentation
rate were present in four of these cases and all five had associated interstitial lung disease. Other
pulmonary manifestations included pulmonary oedema, primary pulmonary malignancy, diffuse
alveolar damage, fibrinous pleuritis, pulmonary emboli, and diaphragmatic atrophy. The mean
survival after disease onset was 29 months but was much less for those with interstitial lung
disease and pulmonary vasculitis.

Key words: interstitial lung disease, pulmonary vasculitis, autopsy in polymyositis/
dermatomyositis.

Rheumatic diseases are systemic disorders affecting
various organ systems including lungs.' The first
report of interstitial lung disease in a patient with
dermatomyositis (DM) appeared in 1956.2 It has
been previously suggested that interstitial pneumo-
nitis, aspiration pneumonia, and ventilatory insuffi-
ciency are the three types of pulmonary involvement
in polymyositis (PM)/dermatomyositis.3 Pulmonary
involvement by other pathogenetic mechanisms
such as opportunistic infections and iatrogenic
disease is possible, however.4 5
Pulmonary disease in an autopsy series has been

described in other rheumatic diseases.6 7 We report
the cases of 65 patients with polymyositis/
dermatomyositis who had histologically recorded
pulmonary disease at autopsy. A variety of disorder
was seen, including interstitial lung disease (ILD),
pneumonia, pulmonary oedema, fibrinous pleuritis,
diaphragmatic atrophy, vasculitis, and pulmonary
artery atherosclerosis.

Patients and methods

The autopsy records of the Mayo Clinic from 1931
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to 1983 were reviewed, and 88 cases coded as
PM/DM with inflammatory myopathy and pulmon-
ary disease were identified. Their clinical records
were reviewed, and 65 cases fulfilled the criteria of
Bohan and Peter for the diagnosis of PM/DM.8
Eight other patients were found to have scleroder-
ma, there was polyarteritis nodosa in four, systemic
lupus erythematosus in two, rheumatoid arthritis in
one, and myasthenia gravis in one. Seven patients
were also excluded because they were below
16 years of age.
Data were abstracted from patients' clinical

records on data collection forms and analysed.
Autopsy data were similarly abstracted on data
collection forms. All histopathology slides were
reviewed by one of us (JTL).

Results

Of the 65 patients, 24 had PM and 41 had DM.
There were 24 men and 41 women with a mean and
median age at the time -of death of 57 years (range
19-86). Of the 24 men, eight had PM and 16 DM;
the 41 women were divided into 16 with PM and 25
with DM. Pulmonary symptoms had been recorded
in 43 of the cases and included dyspnoea in 31,
cough in 23, and chest pain in six (Table 1).
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Auscultatory signs included audible rales in 27,
pericardial rub in two, and pleural rub in one.
Dysphagia was present in 34 patients and arthritis in
22. Only eight patients (PM 4, DM 4) were current
smokers, and five others were ex-smokers, having
stopped 10, 12, 20, 30 years ago and for an unknown
period respectively.

Fifty four of the 65 patients were treated with
corticosteroids, and seven patients had received
additional immunosuppressive agents which in-
cluded azathioprine (three), cyclophosphamide
(two), methotrexate (one), and D-penicillamine
(one). Eleven patients had not received any im-
munosuppressive drugs including corticosteroid pre-
parations; eight of these died between 1931 and 1946
and the other three in 1960, 1966, and 1974
respectively.

Table 1 Clinicalfeatures of65 patients with PMIDM

Clinical features

Dyspnoea
Cough
Chest pain
Rales
Pericardial rub
Pleural rub
Dysphagia
Arthritis
Current smokers
Mean duration of disease

in months (range)
Mean survival after
pulmonary symptoms
in months (range)

PM DM 7otal
001 001 001

12
11
3
8
0
0
13
10
4

41 (1-264)

19
12
3
19
I

21
12'
4

22 ( 1- 168)

31
23
6

27

34

8

29

10 (1-30) 7 (0(5-24) 8

Fig. I Histopathological variations of interstitial lung disease in patient.s with PMIDM: (A) sclerosinlg alveolitis with
hyperplasia oftype II pneumocvtes and early septalfibrosis; (B) progressive intraluminal and interstitialfibrosis of the
bronchoalveolar units of the lung with a moderate lvmphomononuclear inflammatory infiltrate. (Haematoxvlin and eo(siil).
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The mean duration from disease onset to death
was 29 months but was significantly shortened from
onset of pulmonary symptoms to eight months
(Table 1).

LABORATORY FINDINGS
Haemoglobin was below the normal range in 25
cases (PM 4, DM 21), and the erythrocyte sedi-
mentation rate was raised in 42 (PM 15, DM 27).
Rheumatoid factor was reactive in three cases and
antinuclear antibody positive in three cases. Barium
studies of the oesophagus showed changes of PM/
DM in 10 of 31 tested: including absent (three) or
feeble (four) oesophageal peristalsis and weak
pharyngeal contraction (three). Pulmonary function
studies had been performed in only 11 cases and
showed restrictive changes in eight and mild airway
obstruction in one; the latter patients had over 50
pack years' history of smoking. Lung biopsy had
been performed in eight cases (four open and four
transbronchial). Seven had changes of ILD and one
showed squamous metaplasia. None of the other
laboratory test results were found to be clinically
significant.

PATHOLOGICAL FINDINGS

Interstitial lung disease
ILD was present in 27 patients; 11 had PM and 16
had DM. A radiographic diagnosis of ILD had been
made in 18 of the 25 patients and confirmed by lung
biopsy in seven (open biopsy in four and trans-
bronchial in three). One patient did not show ILD
on transbronchial biopsy but had evidence of ILD at
autopsy. Of the 27 patients with evidence of ILD at
autopsy, 21 had pulmonary symptoms, including
cough, dyspnoea, or chest pain. Arthritis was

present in 13 of these 27 cases (48%) as compared
with only nine of the remaining 38 cases (24%).
None of the patients with ILD had received drugs
that might have been causative. The mean survival
of patients with ILD after onset of PM/DM was 18
months (PM 31 months, DM 11 months) and

reduced to only eight months (PM 14 months, DM 4
months) after onset of pulmonary symptoms. This
compared with a mean survival after disease onset of
36 months (PM 50 months, DM 28 months) for
patients without ILD.
There were no unique morphological features that

distinguished diffuse ILD of PM/DM from that of
other connective tissue diseases or from that of
idiopathic pulmonary fibrosis. t-79-17 The lesions
were, as a rule, irregularly distributed within the
lung, so that apparently normal areas intermingled
with areas of ILD. The histopathological spectrum
of ILD in PM/DM ranged from sclerosing alveolitis
associated with hyperplasia of type II pneumocytes
(Fig. IA) to progressive intraluminal and interstitial
fibrosis of the bronchoalveolar units of the lung
(Fig. IB). The inflammatory infiltrate consisted of
predominantly lymphomononuclear and plasma
cells; eosinophils and polymorphonuclear cells were
seen only rarely.

Pulmonary vasclulitis
Active and healed pulmonary vasculitis was seen in
five patients, of whom four had PM and one had
DM. Three of these were women and two men, with
ages ranging from 40 to 73 years (Table 2).
Pulmonary symptoms were present in four (dysp-
noea in two, cough in two), and rales were audible
in four. Four of the five patients had associated
arthritis of the hands with involvement of the wrists
and knees in two each, and elbows, shoulders, and
ankles in one each. The ESR was significantly raised
in four cases but was 1 mm/lst hour in one case. The
latter patient, whose case has previously been
reported,"' had significant pulmonary hypertension
with polycythaemia, which might have contributed
to the lower ESR.

Interestingly, all patients with pulmonary vasculi-
tis also had ILD, and one had evidence of vasculitis
on muscle biopsy. Histopathologically, the pulmon-
ary vasculitis in PM/DM was indistinguishable from
that observed in other connective tissue diseases,
such as systemic lupus erythematosus, scleroderma,

Table 2 Clinical and laboratory features ofpatients with PM/DM and pulmonlary lvascullitis
Age Ser Diagnosis Dvsptnoea Couigh Rales Arthlritis ESR*
(years) (mmt /1 )

40 F DM + Hands. elhows 71
ankles, knees

56 M PM + + Hands. shoulders 64
69 F PM + + Hands. wrists I
71 M PM + + 68
73 F PM + Hands, wrists. knees 52

*ESR=erythrocvte sedimentation rate.
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Fig. 2 Two histopathological types ofpulmonary vasculitis in PMIDM: (A) active necrotising vasculitis; (B) chronic
proliferative healed vasculitis; in both the cellular infiltrate is predominantly lymphomononuclear and plasmacytic.
(Haematoxylin and eosin).

and rheumatoid lung disease. The vasculopathy
included active necrotising vasculitis and chronic or
healed proliferative lesions (Fig. 2). The mean
survival of the four patients with PM and pulmonary
vasculitis was 12 months after disease onset, while
that for the patient with DM was 72 months.
Pulmonary artery atherosclerosis was found in two
patients, one each with PM and DM, who had been
treated with prednisone for 12 years and 14 years
respectively.
Infective pneumonitis
Bronchopneumonia was found at autopsy in 35 cases

(PM 13, DM 22). Of these, four had not received
prednisone or other immunosuppressive agents. Of
the 54 patients treated with prednisone, 30 (56%)
developed pneumonia as compared with four of 11

Table 3 Infectious agents identified in patients with
PMIDM and bronchopneumonia

Infectious agents PM* DM
(n) (n)

Pseudomonas aeruginosa 2 2
Cryptococcus neoformans 1 1
Staphylococcus aureus 1 0
Nocardia asteroides 1 0
Candida albicans 1 0
Mucormycosis 1 0
Pneumocystis carinii 0 2
Haemophilus influenzae 0 1
Streptococcus pyogenes 0 1
Pneumococcus 0 1
Aerobacter aerogenes 0 1

*Two infectious agents were identified each in two patients with
PM and one with DM.
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(36%) not so treated. A history of dysphagia was
present in 19 of these cases (PM 7, DM 12). Of the
30 patients without pneumonia, 15 (50%) had a
history of dysphagia. In comparison, 54% of
patients with pneumonia had dysphagia.

Infectious agents were identified in 13 patients
with pneumonia (PM 5, DM 8) and were usually
opportunistic infections (Table 3). Associated pul-
monary abscesses were identified in an additional
three cases. Bronchopneumonia was also present in
three patients with primary or metastatic lung
malignancy.

Aspiration pneumonia was identified in six
patients (PM 2, DM 4), and five of these had a
history of dysphagia. Bronchopneumonia was also
present in another 11 patients (PM 5, DM 6) with a
history of dysphagia. Cultures were not done in
these cases.

Pulmonary oedema
Significant pulmonary oedema was recognised in 28
patients (PM 12, DM 16) at autopsy. The majority
of these patients had cardiac (PM 7, DM 8) or renal
(PM 1, DM 2) disease that could account for
pulmonary oedema. Of the 10 patients without
cardiac or renal disease, eight (PM 4, DM 4) had
associated bronchopneumonia. Five of these 28
patients had haemorrhagic pulmonary oedema (PM
3, DM 2).

Malignancies
Primary pulmonary malignancy was found in two
patients with DM, both of whom had grade 4
undifferentiated large cell carcinoma; only one of
them was a smoker. Another patient with DM had
metastatic carcinoma of the cervical lymph nodes
and right hemidiaphragm and was suspected of
having a primary lung malignancy. One patient with
DM had adenocarcinoma of the kidney with pul-
monary and subpleural metastases, and another had
reticulum cell sarcoma of the iliac lymph nodes.
None of the patients with PM had a pulmonary

malignancy, but adenocarcinoma of the prostate,
adenocarcinoma of the adrenal gland, and undiffe-
rentiated grade 4 carcinoma of the pancreatic tail
were found in one patient each at autopsy.

Diffuse alveolar damage
Prominent hyaline membrane disease type diffuse
alveolar damage, characteristic of adult respiratory
distress syndrome, was seen in nine patients with
DM and one with PM. These patients had clinically
developed the respiratory distress syndrome during
the terminal course of their disease.

Pleural disease
Fibrinous pleuritis was noted in eight patients, four

each with PM and DM. Hydrothorax was present in
16 patients (PM 3, DM 13), 15 of these had
pulmonary oedema/heart failure. One patient with
DM and pleural effusion had primary lung cancer,
but the pleural fluid was negative for malignant
cells.

Other pulmonary findings
Pulmonary emboli/infarct were seen in four patients
with PM and four with DM. Three of these were
bone marrow/fat emboli and probably related to
resuscitative efforts; one patient had a tumour
embolus.
Emphysematous changes were found in three

patients with PM and two with DM, bronchiectasis
in two with PM and one with DM, and chronic
bronchitis in two patients with DM. Three patients
(PM 1, DM 2) had atrophy of the diaphragm.

Discussion
We have analysed the pulmonary pathological find-
ings in 65 patients with PM/DM seen at the Mayo
Clinic, representing the largest series of autopsy
cases from a single institution. This is a highly
selected group but does show the wide spectrum of
pulmonary disease in patients with PM/DM. Some
patients with PM/DM and underlying pulmonary
disease were clinically asymptomatic. The onset of
pulmonary disease in these cases was an ominous
sign, indicating reduced life expectancy. No routine
laboratory test could be relied upon to predict the
nature of pulmonary involvement. Chest roentgeno-
grams were fairly reliable in detecting ILD, bron-
chopneumonia, and pulmonary oedema, but each
specific disease could not necessarily be disting-
uished on the basis of the chest roentgenogram
alone.
ILD is the most frequent pulmonary pathological

finding recognised to be associated with PM/
DM. '5 The lung biopsies were corroborated by
autopsy findings for the diagnosis of ILD among the
small number of patients in whom a biopsy was
performed. Almost half of the patients with ILD had
associated arthritis as compared with less than a
quarter of patients without ILD. The mean survival
was reduced in the patients with ILD as compared
with those without. None of the patients with ILD
had received drugs with potential for significant
pulmonary toxicity.
A small group of patients (5/65, or 8%/) with

pulmonary vasculitis was identified in our autopsy
series. Pulmonary symptoms and arthritis were
each present in 80% of these cases. All of these
patients also had associated ILD. In addition, the
patients with vasculitis had high ESR. Thus there
may be a subgroup of patients with PM/DM and
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pulmonary symptoms, associated with arthritis and a
high ESR, who have underlying pulmonary vasculi-
tis. One of our patients with pulmonary vasculo-
pathy actually presented with pulmonary hyperten-
sion which was rapidly fatal.'8
The reported incidence of pulmonary disease in

PM/DM varies greatly. In the series reported by
Frazier and Miller 5% of 213 cases had diffuse ILD,4
whereas none of the 97 patients reviewed by Bohan
et al had pulmonary disease.'9 In a much smaller
series Songcharoen et al found ILD in seven of 15
patients with PM/DM.'3 Data collected by Dickey
and Myers show a 10% prevalence of lung disease in
PM/DM by radiographic evidence and a 31%
prevalence by physiological criteria.5

Bronchopneumonia was present in over half the
patients who had been treated with corticosteroids.
Fifty-six per cent of patients who had received
corticosteroids developed bronchopneumonia as
compared with 36% of those who did not. It is
possible that the use of immunosuppressive agents
predisposes to development of pneumonia. These
patients require therapy with immunosuppressive
drugs for control not only of PM/DM but also for
associated ILD.9'2 Because of oesophageal dys-
function many of these patients tend to aspirate and
develop aspiration pneumonia which may become
infective, especially in view of the patients' suppres-
sed immune status.2'22 A history of dysphagia was
present with equal prevalence, however, in cases
with bronchopneumonia and those without. It is
conceivable that some patients with broncho-
pneumonia may have had incipient dysphagia and
did not complain of it. A definite diagnosis of
aspiration pneumonia was made in six patients at
autopsy, five of whom had a history of dysphagia.
Pulmonary oedema was found in 43% of the

cases. Underlying cardiac or renal disease that may
have been responsible for pulmonary oedema was
present in 64% of these cases. The prevalence of
cardiac involvement in polymyositis has been
previously reported.23 Of the 10 patients with
pulmonary oedema in the absence of underlying
cardiac or renal disease, eight had associated
bronchopneumonia. It is difficult to be certain
whether pulmonary oedema in these latter cases was
related to pulmonary infections or was just an
agonal event.
Only two patients had a primary pulmonary

malignancy. A variety of other malignancies were
seen. The prevalence of malignancy, including those
in the past, was 15% and is not significantly higher
than that expected in the general population of
patients seen at the Mayo Clinic.24
Pulmonary involvement is an important cause of

morbidity and mortality in PW/DM. The spectrum

of pulmonary disorder in these diseases is wider than
previously recognised. The occurrence of pulmon-
ary vasculitis in PMIDM is not widely appreciated
and, with two exceptions,'8 25 has not been pre-
viously recorded.
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