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Hypertrophic osteoarthropathy in cystic fibrosis

STANLEY BRAUDE, HARRY KENNEDY, MARGARET HODSON, JOHN BATTEN

Abstract

Seven adult patients with cystic fibrosis who had radio-
logical evidence of hypertrophic osteoarthropathy were
reviewed. In five of the patients symptoms were particu-
larly pronounced at times of acute infective exacerba-
tions; appropriate treatment of the infective episodes
resulted in reduction or resolution of the bone pain and
joint effusions. Despite this symptomatic relief periosteal
changes persisted radiologically and their chronic nature
was indicated by changes in the midshafts of long bones.
Four of the seven patients had transient gynaecomastia
or mastalgia related to infective exacerbations.

It is hypothesised that a neuroendocrine mechanism-
namely, release of vasoactive intestinal polypeptide
might account for the osteoarthropathy.

Introduction

Hypertrophic osteoarthropathy is said to be rare in cystic
fibrosis and has a variable relation to the severity of the under-
lying pulmonary disease.'-3 We report on seven patients with
cystic fibrosis who had radiologically proved hypertrophic
osteoarthropathy. Although gynaecomastia and hypertrophic
osteoarthropathy are well recognised in squamous bronchogenic
carcinoma, we do not think that they have been reported
previously in association with cystic fibrosis.

Details of patients

Seven patients (six men, one woman) with cystic fibrosis were
investigated radiologically because of bone pain and were found
to have hypertrophic osteoarthropathy. The table gives details of
clinical and laboratory features. We report on one of the patients (case
1) in greater detail below.
Case report-A 21 year old man known to have had cystic fibrosis for

15 years was admitted with a two week history of increasing
dyspnoea and production of sputum. Over the week before admission

Brompton Hospital and Cardiothoracic Institute, University of
London

STANLEY BRAUDE, MRCP, registrar in thoracic medicine
HARRY KENNEDY, MRCP, senior house officer in thoracic medicine
MARGARET HODSON, MD, FRcP, senior lecturer in thoracic medicine and
honorary consultant physician

JOHN BATTEN, MD, FRCP, consultant physician

Correspondence to: Dr S Braude, Lower Medical Corridor, Hammersmith
Hospital, London W12 OHS.

FIG 1-New bone seen in midshaft of fibula with no inter-
vening band of radiolucence.

he had noted that his ankles and knees had become swollen and
tender. He had a history of similar joint symptoms associated with
exacerbation of his chest disease. On examination he had gross finger
clubbing with swollen, hot ankle joints bilaterally and a left knee
effusion. The wrists were not swollen, and all joint movements were
full. Bilateral gynaecomastia was present. Clinical signs in the chest
were unchanged from those at previous examinations, but there was
clear evidence of physiological deterioration (forced expiratory volume
in one second and vital capacity 800 and 1400 ml compared with 1250
and 1950 ml three months previously). Sputum culture grew mucoid,
fully sensitive Pseudomonas aeruginosa, and he was treated with
intravenous piperacillin and gentamicin. Radiographs of both tibias
showed periosteal reactions. With treatment of his pulmonary disease
the arthropathy and gynaecomastia resolved completely within 10 days,
but radiological follow up two months after discharge showed that the
periosteal changes persisted.

All seven patients had the characteristic radiological appearance of
hypertrophic osteoarthropathy, with periosteal reaction separated from
underlying cortex by a thin radiolucent line at the ends of long bones.
In addition, all patients showed a characteristic abnormality of the
midshaft to some extent: new bone was seen apparently fused with the
cortex of the shaft with no intermediate band of radiolucency (fig 1).
This has previously been described as a sign of the chronic nature of
the periostitic process.4 In one patient the distribution of periosteal
reaction was unusual, the proximal femur being affected (fig 2). No
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patients had biochemical evidence of osteomalacia, and there were no
clinical findings to suggest scurvy, which may cause similar periosteal
reactions.5

Joint effusions were noted in all seven patients at some time. In five
of the patients arthropathy of the large joints with swelling of the
knees, ankles, and occasionally the wrists was a consistent feature of
acute exacerbation of the bronchopulmonary infection; the joint
symptoms did not antedate the pseudomonas infection. In these five
patients hypertrophic osteoarthropathy was diagnosed when they
presented with an acute deterioration in their respiratory symptoms.

FIG 2-Unusual site of periosteal reaction with characteristic
anoearance at Droximal and distal ends of femur.

Their physiological deterioration was considerable (mean drop in vital
capacity 270 ; range 18-42%), and they needed treatment with intra-
venous antibiotics. Three patients with a longer history of joint
symptoms (mean 2-8 years) each had at least two further similar
exacerbations of respiratory symptoms accompanied by painful
arthropathy.

In three of the men (table) gynaecomastia was a dominant symptom
and occurred simultaneously with the joint effusions at times of acute
chest infections. The woman noted severe mastalgia in the same
clinical setting. Treatment of the underlying infection with appropriate
antibiotics resulted in resolution of the joint and breast symptoms in all
four patients. Gynaecomastia could not be ascribed to any part of
their treatment. No patient was taking drugs known to cause gynaeco-
mastia,6 and none had clinical or biochemical evidence of liver disease.

Discussion

An episodic form of arthritis has been described in children
with cystic fibrosis,7 and we have found that joint symptoms
occur in up to 15%0 of patients attending the cystic fibrosis clinic
at this hospital. As joint effusions are a recognised part of
hypertrophic osteoarthropathy8 joint symptoms in patients with
cystic fibrosis should prompt careful radiological examination of
the long bones of the arms and legs, especially as the periosteal
changes may be chronic and asymptomatic. Donnelly and
Johnson suggested that radionuclide bone scans using 99m-
technetium pyrophosphate are more sensitive than plain radio-
graphs in detecting early periosteal changes. 9 Radionuclide
scintigraphy in patients with bone and joint symptoms but no
radiological abnormality may increase the diagnostic yield.
A recent review of the pathogenesis of hypertrophic osteo-

arthropathy drew attention to various immunological, endocrine,
and neural mechanisms.10 The only consistent features in all

Details of patients (pseudomonas was predominant pathogen in all cases)

Painful
arthropathy as Best vital capacity

Age (years) consistent feature Gynaecomastia over past year
Case No and sex of acute or mastalgia (absolute value

bronchiectatic and °' predicted
exacerbation

1 21M + + 1-951(36)
2 22 M + + 3-1 1 (56)
3 25 M + + 1-61 (30)
4 30 M + - 1-81 (40)
5 30 F + + 1-3 1 (45)
6 18 M - - 251 (45)
7 22 M - - 2-31 (47)

reports of the syndrome are that vagotomy results in almost
immediate symptomatic relief"l and radiological regression of the
periosteal changes in six to 12 weeks10 and that blood flow in the
calf and forearm is increased and decreases if the underlying
cause is removed.12 It seems reasonable to regard the vagal
stimulation as the "afferent" limb connecting centrally with a
possible neurotransmitter that mediates the "efferent" limb.
Vasoactive intestinal peptide is a non-adrenergic non-cholinergic
neurotransmitter whose release from the porcine pancreas is
mediated by electrical vagal stimulation.1' It is an extremely
powerful peripheral vasodilator,'4 and its release by vagal
stimulation might possibly account for the observed increase in
blood flow in the calf and forearm.

Clinically, the association of hypertrophic osteoarthropathy
and cystic fibrosis is perhaps more common than was previously
recognised as patients (as in our cases) tend to present with joint
symptoms and signs at times of acute chest infection. This may
lead to diagnostic difficulty as attention is focused on primary
joint syndromes. Because of this all patients of this hospital with
cystic fibrosis and joint symptoms are currently being investi-
gated prospectively so that the incidence of hypertrophic
osteoarthropathy and its relation to arthropathy may be more
closely defined. The association in our patients between joint
symptoms and pulmonary exacerbations raises important
questions about the pathogenesis of hypertrophic osteoarthro-
pathy in general.

We thank Miss V Rawlinson for invaluable secretarial help.
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