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ABSTRACT:  A 51 year old man with mild rheumatoid arthritis developed pulmon-
ary hypertension in the absence of interstitial lung disease.  A cutaneous vasculitis
subsequently responded to immunosuppressive therapy, but the lung disease was
refractory to treatment.

In patients with rheumatoid arthritis, dyspnoea should be investigated at an early
stage, even in the absence of obvious pleural or interstitial lung disease.
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Lung involvement in rheumatoid arthritis is common
and usually presents with pleural disease or diffuse inter-
stitial fibrosis [1, 2].  Involvement of the small airways
is a well-described but unusual manifestation, and in-
volvement of the pulmonary vasculature an extremely
rare, and usually coincidental, finding at autopsy [3, 4].
We report a patient with both of these unusual manifes-
tations of rheumatoid lung, in whom severe pulmonary
hypertension developed in the absence of interstitial lung
disease.  In this case, clinically significant pulmonary
vascular disease preceded vasculitis elsewhere, and occur-
red against a background of mild articular disease.

Case report

A 51 year old nonsmoker with a history of mild asthma
presented with an 8 month history of deteriorating exer-
cise tolerance.  He was no longer able to cycle more than
a few hundred metres, was dyspnoeic on climbing stairs,
and had been forced to give up his job as a postman.
Rheumatoid arthritis,  affecting principally the right  knee,
had been diagnosed on the basis of a synovial biopsy
and a positive rheumatoid factor 15 yrs previously.  He
took paracetamol occasionally for the knee pain, but was
on no medication apart from inhaled salbutamol and
beclomethasone.

Examination revealed central cyanosis, no clubbing,
and a few crackles at both lung bases.  There was a para-
sternal heave but normal heart sounds, no increase in
venous pressure and blood pressure was 140/86 mmHg.
There was minimal evidence of rheumatoid arthritis,  apart
from slight restriction of movement in the right knee.
Serial chest X-rays showed an increase in the size of
the cardiac silhouette and pulmonary arteries over a 5
year period, but no evidence of interstitial lung disease.

Electrocardiography (ECG) showed evidence of pulmonary
hypertension with "P" pulmonale and evidence of right
ventricular hypertrophy. ECG showed reasonable left
ventricular function but paradoxical septal movement.
The right atrium and ventricle were markedly dilated,
but there was little sign of ventricular hypertrophy and
no intracardiac shunt.  Doppler measurements of the right
ventricular systolic pressure were not performed.  Perfu-
sion lung scanning showed no evidence of thromboembolic
disease.  Computerized tomographic scanning of the tho-
rax was normal with no evidence of emphysema, pleural,
or interstitial lung disease.

Lung function tests showed mild airflow obstruction
with forced expiratory volume in one second (FEV1)
2.9 l·s-1 (81% predicted), forced vital capacity (FVC) 4.6
l (98% pred), and FEV1/FVC ratio 66%.  There was
evidence of hyperinflation and gas-trapping, with a total
lung capacity (TLC) 120% pred, and residual volume
(RV) 154% pred.  Corrected gas transfer coefficient (KCO)
was grossly impaired at 13% pred.  A flow-volume loop
suggested small airways disease, with forced mid-expira-
tory flow (FEF25–75) only 28% pred.  Arterial blood
gases breathing room air showed pH 7.45, arterial oxy-
gen tension (PaO2) 8.4 kPa, arterial carbon dioxide ten-
sion (PaCO2) 3.2 kPa, and base excess 4.2 mmol·l-1.  Sleep
studies excluded any form of sleep-disordered breathing.
Rheumatoid factor was positive in a titre of 1:640.  Full
blood count was normal with an erythrocyte sedimen-
tation rate of 20 mm in the first hour. 

Open lung biopsy showed severe pulmonary vascular
disease.  All the small arteries showed severe medial
hypertrophy, and many of them demonstrated advanced
fibroelastic intimal proliferation to the point of luminal
occlusion.  Elsewhere, the intimal proliferation was of a
mixed pattern with eccentric foci.  Uniformly concentric
("onion skin" like) proliferation,  suggestive of primary
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pulmonary hypertension, was not seen.  These changes
were marked in elastic and muscular arteries, and confir-
med severe pulmonary hypertension.  In addition, there
was marked focal destruction of both internal and exter-
nal elastic laminae of the walls of the arteries, which in
some instances was associated with patchy destruction
of the media, which was replaced by fibroblastic granu-
lation tissue.  This mural destruction and replacement by
granulation tissue was irregular and diffuse, and hence
could be distinguished from typical circumscribed plexi-
form lesions.  No plexiform lesions were seen (fig. 1).
In the absence of active vasculitis, primary pulmonary
hypertension could not be absolutely excluded, although
the changes were considered to be typical of a healing
vasculitis.  In addition, there was widespread hyperplasia
of bronchus-associated lymphoid tissue, with lymphoid
aggregates and germinal follicles related to terminal and
respiratory bronchioles.   These focal changes were typical
of follicular bronchiolitis.  There was no evidence of
obliterative bronchiolitis or fibrosing alveolitis (fig. 2).

A trial of prednisolone made no difference to the pat-
ient's breathlessness and may have precipitated an episode
of fluid retention.  Steroids were withdrawn and the
oedema resolved with diuretics.  Some months later, the
patient developed a vasculitic rash on both legs which
responded to prednisolone and azathioprine.  Exercise
tolerance continued to decline despite home oxygen, and
he died suddenly at home 18 months after presentation.
No postmortem was held.

Discussion

Pulmonary hypertension is quite common in patients
with systemic sclerosis, but rare in rheumatoid arthritis
[1].  In this latter group, the disease is usually secondary
to interstitial fibrosis or due to associated primary pulmon-
ary hypertension.  Very few cases of pulmonary hyperten-
sion have been documented as secondary to histologically
proven pulmonary vasculitis [5–7], and the distinction
between vasculitis and changes secondary to pulmonary
hypertension of any cause can be problematic [8].  In
the case reported here, rheumatoid arthritis was confir-
med by a positive rheumatoid factor and synovial biopsy,
although the rheumatoid disease was mild as judged by
current articular involvement.  Even though there was
no suggestion of a systemic vasculitis prior to his pre-
sentation with breathlessness, the patient eventually deve-
loped classical cutaneous vasculitis.

We considered the possibility that this man suffered
from primary pulmonary hypertension, but the age and
sex of the patient were unusual, as were the pattern of
vessel damage and the absence of plexogenic arterio-
pathy.  The very abnormal gas transfer coefficient is
much lower than is normally seen in patients with pri-
mary pulmonary hypertension, and is more compatible
with the proven vasculitis [9, 10].  The fact that the
patient subsequently developed evidence of a cutaneous
vasculitis supports the hypothesis that the pulmonary
hypertension was secondary to rheumatoid vasculitis.

Lung function testing suggested airflow obstruction in
the small airways [11].  The common form of small air-
ways disease in rheumatoid arthritis is progressive oblite-
rative bronchiolitis, and is usually manifested by severe
reduction in the FEV1/FVC ratio.  Follicular bronchio-
litis is a very rare form of small airways disease occurring
in rheumatoid arthritis, clinically similar to obliterative
bronchiolitis,  and only diagnosed by typical histological
changes [12].  The finding of a form of bronchiolitis,
which is also known to be closely associated with rheu-
matoid arthritis, is further evidence that the patient's lung
disease was due to rheumatoid arthritis.

Pulmonary vascular disease and small airway obstruc-
tion should be considered in the differential diagnosis of
the breathless patient with rheumatoid arthritis.  The
rheumatoid disease may be mild, as judged by articular
involvement,  and clinicians should not dismiss complaints
of breathlessness in patients with rheumatoid arthritis
but no evidence of pleural or interstitial lung disease.  It
is possible that earlier diagnosis and immunosuppressive
treatment of the vasculitis might have delayed, or even
prevented, the fatal outcome, but by the time the diag-
nosis was made the pulmonary vasculitis was well-
established, and pulmonary hypertension had already
developed.

In patients with primary pulmonary hypertension,  it
is thought that diagnosis in the early stages of the disease
when the pathological changes have not yet become
irreversible, results in a better prognosis [13].  Treatment
with anticoagulants and vasodilators results both in
symptomatic and objective improvement in some patients,
and may delay the necessity for transplantation [14].
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Fig. 1.  –  Pulmonary hypertension.  Pulmonary artery showing extensive
medial muscular hypertrophy.  (Haematoxylin and eosin; magnification
×40; scale bar=0.5×10-3 m).

Fig. 2.  –  Follicular bronchiolitis.  Prominent lymphoid aggregates
with germinal centres are seen in peribronchial locations.  (Haematoxylin
and eosin; magnification ×25; scale bar=0.5×10-3 m).



Whether this applies to other forms of nonembolic pul-
monary vascular disease is unknown, but seems a logical
assumption on which to base treatment decisions.  The
development of pulmonary vasculitis in rheumatoid arth-
ritis is too unusual to recommend routine surveillance in
all patients with rheumatoid disease, but it is suggested
that early physiological investigation of dyspnoeic symp-
toms might indicate which patients need screening for
pulmonary hypertension.
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