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ABSTRACT

lung disease (HMLD) caused by cobalt exposure.

We report a case of a diamond polisher where FDG-PET/CT was helpful in identifying active inflammation in hard metal
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INTRODUCTION

Hard metal is a synthetic compound that combines tungsten
carbide with cobalt with proportion of cobalt varying between
5% and 25% by weight.l!! Cobalt metal particles, when
inhaled in association with other agents such as metallic
carbides or diamond dust may produce an interstitial lung
disease (ILD) termed “Hard metal lung disease” (HMLD)
usually of the giant cell variety.?! Link between cobalt
exposure and giant cell interstitial pneumonitis (GIP) was
published by Abraham and Spragg.”® With chronic exposure
to this dust, there is an inflammatory process that evolves
progressively. The role of fluro-deoxygenase-positron
emission tomography (FDG-PET)/computed tomography (CT)
in infection and inflammatory disorders is being explored as
one of its promising areas of applications in recent times. We
report a case where FDG-PET/CT was helpful in identifying
active inflammation in HMLD caused by cobalt exposure in
a diamond polisher.

CASE REPORT

A 41-year-old man, worked as a diamond polisher for more
than 15 years, presented to our department with a 3-year
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history of dry cough and progressive breathlessness on
exertion. Examination revealed grade 3 clubbing, exercise
desaturation and bilateral bibasilar fine end inspiratory
crackles. Routine hematological and biochemical values
were normal including ACE level as 33U/l. An arterial
blood gas analysis was normal but showed an increased
alveolar-arterial gradient. Chest radiograph [Figure 1]
showed bilateral reticulonodular opacities. Spirometry was
suggestive of severe restrictive abnormality with forced
vital capacity (FVC) of 1.38 liters (31%), forced expiratory
volume in first second (FEV,) of 1.24 liters (35%),
FEV /FVC ratio of 89, and diffusion of lung for carbon
monoxide (DLCO) of 10.08 ml/min/mmHg (35% predicted).
High-resolution computed tomography (HRCT) of thorax
revealed ill-defined patchy areas of confluent centrilobular
nodules with a central and peripheral distribution pattern
and fissural nodules with mildly enlarged mediastinal
lymph nodes [Figure 2]. Whole body positron emission
tomography — computed tomography (WB PET-CT) was
done to see extent of underlying inflammation. It showed
diffuse low-grade fluorodeoxy glucose (FDG) uptake in
bilateral lungs with sparing of peripheral right middle
lobe laterally, and low to moderate FDG uptake in right
paratracheal, subcarinal, right tracheobronchial, bilateral
hilar, bilateral inguinal lymph nodes and aortopulmonary
window [Figure 3]. An analysis of the powder used for
polishing diamonds at his workplace was performed. It
revealed a high quantity of Cobalt -24.65 parts per million.
The patient refused lung biopsy. However, in view of
significant occupational exposure to cobalt, HRCT findings
and normal ACE levels, diagnosis of hard metal disease due
to cobalt exposure was made. He was advised to change his
job. Steroids i.e., tablet prednisolone 40 mg was given as
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diagnosis could not be proven with biopsy and FDG-PET
scan showed increased uptake suggesting underlying
inflammation. One year later his lung functions were
stable with FVC-1.38, FEV -1.29 and FEV /FVC ratio-93.
Follow-up HRCT after 1 year showed similar findings as
baseline.

DISCUSSION

Hard metal is an alloy of tungsten carbide and a
cobalt matrix to which smaller amounts of titanium,
nickel, chromium, niobium, vanadium, tantalum, or
molybdenum are added.! Its extreme toughness is
conducive for its use in oil well drills, machine parts,
armor plates, jet engine exhaust ports, aeronautical,
automobile, electrical, oil and mining industries,
diamond cutters and polishers.” Metallic dust particles
less than 2 um are ideal for alveolar deposition and
lead to respiratory manifestations. It has been found
that cobalt is the offending compound for development
of lung disease,® and the ionized form of cobalt reacts
readily with proteins and hence acts as a hapten leading
to respiratory affection. HMLD is an occupational
interstitial lung disease occuring in those exposed to
dust of hard metals and presents mainly with GIP.>
Liebow first classified GIP as a form of idiopathic
interstitial pneumonia (IIP). Studies suggested that most
cases of GIP are caused by exposure to components of
hard metals.["*12

Subsequently in 2000, GIP was excluded from the
classification of IIP proposed by the American Thoracic
Society and the European Respiratory Society (ATS/ERS)
and term “hard metal lung disease”(HMLD) was preferred."”!
Features of GIP are bronchiolocentric fibrosing interstitial
pneumonia with bronchiolar and peribronchiolar fibrosis
and increased macrophages in the airspaces associated
with multinucleated giant cells. Multinucleated giant
cells do not resemble either Langerhans or foreign body
type cells and have distinct morphology in HMLD.
Three types of pulmonary reactions to cobalt exposure
are asthmatic reactions, hypersensitivity lung disease,
and interstitial pulmonary fibrosis with giant cell
pneumonitis.>' In addition to classical GIP, HMLD has a
variety of pathological patterns, desquamative interstitial
pneumonia (DIP), obliterative bronchiolitis (OB), and
the usual interstitial pneumonia (UIP) pattern.® An
observational study! on GIP and lung fibrosis in HMLD
showed microscopic findings of lung specimens in UIP
pattern included mild centrilobular inflammation and
multinucleated giant cells which could never be seen in
the classical UIP. Thus, HMLD shows inflammation usually
of the giant cell variety.

An affected person has a strong occupational exposure
and presents with a prolonged history of dry cough,
progressive breathlessness on exertion, fatigue, weight loss.
An HRCT usually shows areas of ground glass attenuation,
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Figure 1: Digital chest radiograph (posterior anterior view) showing
bilateral reticulonodular opacities

Figure 2: High resolution computed tomography showing ill-defined
patchy areas of confluent centrilobular nodules with central and
peripheral distribution pattern
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Figure 3: PET/CT showing low-grade metabolically active lesions
in bilateral lung parenchyma, and low to moderate uptake in right
paratracheal, subcarinal, right tracheobronchial, bilateral hilar, bilateral
inguinal lymph nodes and aortopulmonary window
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centrilobular nodules, interspersed cysts with an upper
lobe predilection, and occasionally may also present with
honeycombing."%'”l The histopathologic manifestations
of HMLD range from bronchitis to subacute fibrosing
alveolitis to interstitial fibrosis.[*® It is characterized by
desquamation of epithelial cells and accumulation of
macrophages and multinucleated giant cells in alveolar
spaces, which develop within a few years of hard-metal
exposure, whereas chronic diffuse mural fibrosis with
honeycombing can occur either a few or many years
after exposure. Spirometry show restrictive lung defect
with reduced diffusing capacity. Diagnosis is on the basis
of occupational history, HRCT findings and/or surgical
biopsy.

Inflammatory pulmonary lesions may show increased uptake
of FDG as it has been described in literature.' In ILD increased
activity on PET may suggest active disease and decrease in
uptake correlates with response to therapy.*” Correlation
with CT, FDG-PET scan may obviate the need for further
evaluation or biopsy in more than one-third of scintigraphic
equivocal lesions.!?!! Increased uptake in inflammation
may be explained by recruitment of activated white
cells (granulocytes, lymphocytes and macrophages) which
have enhanced levels of glucose transporters and increased
affinity of FDG through various cytokines and growth
factors. Our patient showed diffuse low grade FDG uptake
in both lungs and low to moderate FDG uptake in right
paratracheal, subcarinal, right tracheobronchial, bilateral
hilar, bilateral inguinal lymph nodes and aortopulmonary
window; correlating well with HRCT findings. Increased FDG
uptake in our patient also is due to continuous inflammation
evolving through the disease process progressively.
Management includes cessation of exposure to the concerned
occupational dust or powder, inhaled bronchodilators and
inhaled corticosteroids for the airway component, and oral
corticosteroids for alveolitis stage of interstitial involvement.
However, once contracted, the prognosis of the disease is
poor.?2 Our patient did not show improvement; however,
lung function remained stable. Beneficial response to steroid
therapy is mentioned in the literature. In a study by Bezerra
et al., treatment with immunosuppressant (azathioprine and
pulses of cyclophosphamide) and prednisone showed good
clinical improvement.!

Hard metal lung disease due to cobalt exposure
pathologically shows high degree of inflammation usually
of the giant cell variety. This is the basis of FDG uptake
in patients exposed to cobalt dust. Occupational history
plays vital role in diagnosing the condition.
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