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Abstract
The pathological features of lung disease
in nine patients with systemic sclerosis
(SSc) were evaluated. The patients comprised one man and eight women, with a
median age of 58 years. SSc was diagnosed
according to the criteria of the American
Rheumatism Association. In all patients,
high resolution computed radiographic
scanning of the lungs (HRCT) was performed, and apparent honeycomb formation was seen in four patients.
Pathologically, four patients were diagnosed with usual interstitial pneumonia
(UIP), three with non-specific interstitial
pneumonia (NSIP) group II, one NSIP
group II–III, and one NSIP group II with
diVuse alveolar damage. HRCT showed no
apparent honeycomb formations in patients diagnosed with NSIP. This is the
first report describing NSIP as a pulmonary complication of SSc.
(Ann Rheum Dis 2001;60:281–283)
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It is well known that pulmonary fibrosis is often
associated with systemic sclerosis (SSc). Pathological findings include extensive interstitial
fibrosis with cystic changes, bronchiolectasis,
and pleural thickening.1 In addition, alveolitis
has also been seen in these studies, but it is
uncertain whether the inflammatory cell infiltrate precedes, accompanies, or follows fibrosis
of the alveolar walls.1
In 1991, Harrison et al reported detailed
descriptions of antemortem lung disease in
SSc, and they concluded that there are no
qualitative or quantitative diVerences other
than a higher prevalence of focal lymphoid
hyperplasia in the patients with SSc than in the
patients with lone cryptogenic fibrosing alveolitis (CFA).2 However, it has also been reported
that the prognosis for pulmonary fibrosis associated with SSc is significantly better than that
for patients with lone CFA.3–5
In 1994, Katzenstein and Fiorelli reported
the histological features and clinical significance of non-specific interstitial pneumonia
(NSIP).6 They reviewed 64 such cases, from
which three histological patterns emerged.6 In
48% of the cases, pneumonia was characterised
by a cellular interstitial infiltrate with little or
no fibrosis (NSIP group I). This pattern probably corresponds to the “cellular interstitial
pneumonia” described in some patients with
rheumatoid arthritis7 and dermatomyositis.8 In
38% of cases, both inflammation and fibrosis
were seen (NSIP group II). In the remaining
14% of cases, dense fibrosis was the dominant
histological feature (NSIP group III).6
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However, there are presently no reports
which have re-evaluated pathological findings
of pulmonary fibrosis associated with SSc since
the report of NSIP. With this background, our
present study describes the pathological classification of pulmonary fibrosis in nine patients
with SSc.
Materials and methods
SUBJECTS

Between 1990 and 1999, nine patients with
pulmonary fibrosis associated with SSc, in
whom pathological evaluation of the lung was
possible, were retrospectively entered into this
study. All patients met preliminary criteria of
the American Rheumatism Association for a
diagnosis of SSc.9 Patients with other collagen
diseases in addition to SSc were excluded. In
all patients, high resolution computed radiographic scanning of the lungs (HRCT) was
performed. This was carried out by making 12
slices from above the aortic arch to the
diaphragm with 5 mm collimation in a bone
detail algorithm during moderate inspiration.
The diagnosis of pulmonary fibrosis was made
on clinical, radiological, physiological, and histological grounds. No evidence was found that
interstitial pneumonia was caused by drugs or
recent acute lung injury. In addition, because
there were no improvements of symptoms or
radiological findings during the hospital stay,
and no antibodies to Trichosporon cutaneum
were demonstrated, we believe that patients
with hypersensitivity pneumonitis were not
included in our study.
PATHOLOGICAL CRITERIA

All pathological specimens were analysed by
lung pathologists (IY and YO). Pathological
classification of interstitial pneumonia was performed according to the definition reported by
Liebow.10 The histological hallmark and chief
diagnostic criterion of usual interstitial pneumonia (UIP) is a heterogeneous appearance at
low magnification with alternating areas of
normal lung, interstitial inflammation, fibrosis,
and honeycomb change.11 NSIP was diagnosed
according to the criteria for NSIP described by
Katzenstein and Fiorelli.6 Briefly, NSIP is
characterised by the presence of varying
degrees of inflammation and fibrosis within the
alveolar walls, but it lacks more specific
changes that indicate a diagnosis of UIP, desquamative interstitial pneumonia, or acute
interstitial pneumonia. Most examples contain
either inflammation with minimal fibrosis or a
mixture of inflammation and fibrosis, though a
few are composed mainly of fibrosis with minimal inflammation. The process may be patchy
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Table 1
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Patient characteristics and pathological findings of interstitial pneumonia associated with systemic sclerosis
Age

Sex

Autoantibody

Radiology

Honeycomb

Specimen

Pathological classification

58
50
58

F
M
F

Scl-70
ND*
Rheumatoid factor

(−)
Micro
(−)

Open lung biopsy
Open lung biopsy
Open lung biopsy

NSIP* II
NSIP II–III
NSIP II

4
5
6
7
8
9

53
67
50
41
59
62

F
F
F
F
F
F

SS-A (+)
ANA*, Scl-70
ND
ANA, Scl-70
ND
ND

Bilateral reticulonodular
Bilateral reticulonodular
Bilateral reticulonodular +
ground glass (right middle)
Honeycomb + ground glass
“Honeycomb”
Bilateral reticulonodular
“Honeycomb”
Bilateral ground glass
“Honeycomb”

(+)
(+)
(−)
(+)
(−)
(+)

Open lung biopsy
Necropsy
Necropsy
Necropsy
Necropsy
Necropsy

UIP*
UIP
NSIP II
UIP
NSIP II + diVuse alveolar damage
UIP

*ND = not detected; ANA = antinuclear antibody; NSIP = non-specific interstitial pneumonia; UIP = usual interstitial pneumonia.

Figure 1 Chest computed tomography finding of patient 1
who was diagnosed with non-specific interstitial pneumonia
group II.

with intervening areas of unaVected lung, but
the changes are temporally uniform in that they
appear to have occurred over a single, relatively
narrow time span. This temporal uniformity
contrasts sharply with the temporal heterogeneity characteristic of UIP.12
Results
Table 1 shows the characteristics of nine
patients with SSc with lung fibrosis. The
patients comprised one man and eight women,
with a median age of 58 years (range 41–67).
No patients had histories of occupational inhalation of dust. No patients showed digital clubbing. In auscultatory findings, inspiratory fine
crackles in the back lower lung fields were seen
in all patients. In four patients the diagnosis
was made by open lung biopsy. In the other five

Figure 2 Lung biopsy specimen of patient 1 shows diVuse alveolar inflammation and
abundant Masson’s body formation in the alveolar spaces.
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patients, pathological classification was performed in lung specimens obtained at
necropsy.
Table 1 also shows the predominant HRCT
features of the nine patients. In four patients
apparent honeycomb formation was seen. In
one patient micro-honeycomb formation was
seen. In the remaining four patients honeycomb formation was not seen with HRCT.
Histologically, four patients were diagnosed
with UIP, three with NSIP group II, one with
NSIP group II–III, and one with NSIP group II
with diVuse alveolar damage (table 1). The
patient with diVuse alveolar damage also had
the complication of massive bronchopneumonia during the period on a ventilator. Therefore, we believe that this infection reflects the
pathological finding of diVuse alveolar damage.
There was no apparent honeycomb formation on HRCT in five patients diagnosed with
NSIP (table l). Figure 1 shows chest computed
tomography finding of patient 1 who was diagnosed with NSIP group II. Interstitial and
patchy parenchymal opacifications in both
lungs were seen, predominantly in the middle
and lower lung zones. Scattered ground glass
opacities were also the most common manifestation. However, there were no apparent
honeycomb formations.
A lung biopsy specimen obtained from
patient 1 showed diVuse alveolar inflammation
and abundant Masson’s body formation in the
alveolar spaces (fig 2).
Discussion
In this study we demonstrate pathological features of nine patients with SSc with lung fibrosis, and this is the first report to show that in
half the cases the lung fibrosis associated with
SSc was NSIP.
NSIP was first described by Katzenstein and
Fiorelli in 1994.6 In addition, Bjoraker et al
reported that patients with UIP have worse
survival than patients with other types of
idiopathic chronic interstitial pneumonias,
including NSIP.13 NSIP is not likely to be a single clinicopathological entity, and Katzenstein
and Fiorelli found that 16% of patients had an
associated collagen vascular disease, 17% had a
history of inhalational exposure to noxious
agents, and 8% had a history of recent surgery,
severe pneumonia, or adult respiratory distress
syndrome.6
In 1991 Harrison et al reported detailed
descriptions of antemortem lung disease in SSc.2
They examined 46 biopsy specimens and
reported that patchy inflammatory cell infiltra-
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Non-specific interstitial pneumonia in patients with primary SSc
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tion of the interstitium and alveolar spaces
occurs together with fibrosis of the alveolar walls
from the earliest stages of the disease. In
addition, they also reported that interstitial infiltration by lymphocytes and plasma cells was one
of the earliest abnormalities.2 Although these
pathological findings resemble that of NSIP,
they concluded that the parenchymal abnormalities seen in lung biopsy samples from
patients with SSc are indistinguishable from
those of patients with lone CFA, with the exception of focal lymphoid hyperplasia, which is
more common in the patients with SSc.2
However, despite their pathological identity,
preliminary evidence suggests that patients
with SSc with fibrosing alveolitis have a more
favourable prognosis than those with lone
CFA.3–5 Therefore, it is important to evaluate
factors that may be modulating the disease in
SSc. Wells et al reported bronchoalveolar
lavage cellularity in fibrosing alveolitis associated with SSc and they showed that lymphocyte percentages are higher in patients with
fibrosing alveolitis associated with SSc than in
patients with lone CFA.14 15 In addition, Wells
et al also evaluated the computed tomographic
appearance in the fibrosing alveolitis associated
in 27 patients with SSc and reported that a
ground glass pattern predominated in three
patients, a ground glass pattern and reticular
pattern were equally extensive in 10 patients,
and a reticular pattern was the most extensive
abnormality in 14 patients.15 Although histological evaluation was not performed in these
reports, these observations suggest that NSIP
might have been included in their study group.
Therefore, our findings may provide a reason
why there is a better prognosis of pulmonary
fibrosis associated with SSc than lone CFA.
In summary, our study shows that half of the
patients with pulmonary fibrosis associated
with SSc were diagnosed with NSIP, and this
may explain the better prognosis of lung fibrosis associated with SSc than lone CFA.

