
Arch Bronconeumol. 2010;46(9):489-491

Órgano Oficial de la Sociedad Española de Neumología y Cirugía Torácica (SEPAR),
la Asociación Latinoamericana del Tórax (ALAT) 
y la Asociación Iberoamericana de Cirugía Torácica (AIACT)

Volumen 46, Número 7, Julio 2010

www.archbronconeumol.org

Originales

Auditoria clínica de los pacientes hospitalizados por 

exacerbación de EPOC en España (estudio AUDIPOC): 

método y organización del trabajo

Factores asociados con el control del asma en 

pacientes de atención primaria en España: 

el estudio CHAS

Valores pretratamiento e inducidos por el tratamiento 

de enolasa específica de neurona en pacientes con 

cáncer de pulmón microcítico: estudio prospectivo, 

abierto

Relación del test de control del asma (ACT) con la 

función pulmonar, niveles de óxido nítrico exhalado 

y grados de control según la Iniciativa Global para 

el Asma (GINA)

Revisión

Hipercapnia permisiva o no permisiva: mecanismos 

de acción y consecuencias de altos niveles de 

dióxido de carbono

Artículo especial

Archivo de Archivos: 2009

Archivos de
Bronconeumolog ía

ISSN: 0300-2896

0300-2896/$ - see front matter © 2009 SEPAR. Published by Elsevier España, S.L. All rights reserved.

www.archbronconeumol.org

Clinical Note

Hard Metal Interstitial Lung Disease
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A B S T R A C T

Hard metal lung disease is an unusual disease which can occur in individuals exposed to hard metals. 
Clinically, the condition resembles hypersensitivity pneumonitis depending mainly on individual 
susceptibility, which eventually progresses to pulmonary fibrosis. We present two patients with pulmonary 
fibrosis, who were actually diagnosed after an exhaustive anamnesis and examination of the tissue by 
scanning microscope to discard hard metals. The evaluation of wedge biopsies by scanning electronic 
microscope can be very helpful in those cases without a specific diagnosis.

© 2009 SEPAR. Published by Elsevier España, S.L. All rights reserved.

Enfermedad pulmonar intersticial por metales duros

R E S U M E N

La neumonitis por metales duros es una enfermedad infrecuente que aqueja a personas expuestas a polvo 
de metales duros. La presentación clínica es la de una neumonitis por hipersensibilidad y los pacientes 
pueden evolucionar a una fibrosis pulmonar, dependiendo probablemente de su susceptibilidad. Presenta-
mos 2 casos correspondientes a 2 mujeres con fibrosis pulmonar. La anamnesis exhaustiva y el estudio del 
tejido de la biopsia para descartar la presencia de metales duros permitieron el diagnóstico de esta enfer-
medad. Se discute la utilidad de la biopsia para su valoración histológica y su estudio posterior con el mi-
croscopio electrónico de barrido.

© 2009 SEPAR. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Introduction

Hard metal lung disease is an unusual occupational disease which 
can occur in workers from industries that manufacture or manipulate 
tools composed of hard metals. Hard metal is a generic term used to 
describe a group of artificial materials composed, above all, of 
tungsten carbide and small amounts of cobalt, with the addition of 
other metals such as titanium, molybdenum, tantalum, vanadium or 
chrome. They are known as hard metals due to their high heat 
resistance and hardness.1,2 The prevalence of the disease among 

workers in contact with these metals varies from 0.7 to 13%.2-4 Its 
clinical presentation is similar to hypersensitivity pneumonitis, in its 
subacute form with later development into pulmonary fibrosis. The 
exact pathogenesis is not clear, it is different to conventional 
pneumoconiosis, given that the disease depends on the susceptibility 
of the individual more than the accumulative effect of exposure.1,5,6,8 

Confirmation of cobalt exposure must be assessed in the patient’s 
workplace context. Contact can be determined through the 
measurement of cobalt concentrations in the urine, although, due to 
its fast elimination, only high levels are detected in individuals that 
have been in contact on the days prior to the analysis. Furthermore, 
there is no direct relationship between the degree of exposure to 
cobalt and the appearance of the disease.1 Given that the radiological 
and functional alterations are not specific, they could be mistakenly 
labelled as an idiopathic disease unless bronchoalveolar lavage (BAL) 
or surgical biopsy to observe giant cannibalistic or emperipolesis 
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cells1,9 are performed or the lung tissue studied with scanning 
electron microscope (SEM) to detect particles, such as was carried 
out in the two cases presented.

Clinical Observation

The first case corresponds with a 37 year old female, smoker of 20 
packets/year, with no noteworthy pathological background. She 
worked as a clerk and, for the last 7 years as a jewellery polisher for 
one year in the company and then in her home, activity which she 
left two years before consultation. She presented pain in the back 
and lower side of mechanical nature on applying finger pressure, no 
fever, cough without expectoration. Auscultation showed bibasal 
“velcro” crackles and in the exploration, 6 year acropachies. The 
functional respiratory tests showed a restrictive pattern with 
decrease in carbon monoxide diffusion (DLCO), 53% forced vital 
capacity (FVC); 63% maximum expiration volume in the first second 
(FEV1); 85% FEV1% and 37% DLCO. The high resolution thorax 
tomography showed a reticular pattern in bases, with extensive areas 
of honeycomb lung and bronchiectasis by traction (fig. 1). The 
bronchoalveolar lavage displayed 42% macrophages, 7% lymphocytes, 
39% polymorphonuclears and 12% eosinophils, without evidence of 

giant cells with emperipolesis. The surgical biopsy showed a pattern 
of fibrosing nonspecific interstitial pneumonia, abundant 
multinucleated giant cells with emperipolesis in the airspace (fig. 2). 
Faced with the difficulty of finding a nexus between the patient’s 
disease and the pneumonitis by hard metals, a paraffin block was 
studied with SEM. Detected in the tissue were, among other metals, 
gold chrome plating and niobium, although, due to the chronicity of 
the lesion and the known solubility of the cobalt that favours its 
disappearance from the tissue, the latter was not detected. Treatment 
with corticoids was established without improvement.

The second case refers to a 56 year old woman, without harmful 
habits or allergies, a tungsten carbide lathe operator for bicycle axle, 
among other tasks. Presents coughing and long evolution 
expectoration and in the high resolution tomography of the thorax, a 
reticular pattern with extensive areas of frosted glass was observed. 
The lung function tests showed 77% FVC; 80% FEV1; 37% FEV1% and 
63% DLCO; that is, slight restriction with moderate alteration of the 
CO diffusion. The BAL displayed the following formula: 80% 
macrophages, 10% lymphocytes, 8% polymorphonuclears and 2% 
eosinophils. No giant cells with emperipolesis were identified. The 
biopsy presented the usual pattern of interstitial pneumonia with 
centrilobular affectation and abundant intra-alveolar macrophages 
with abundant polarisable intracytoplasmic material, with no 
evidence of giant cells with emperipolesis. In this case, due to the 
suspicion of hard metal disease as a consequence of working with 
tungsten carbide, the SEM study was performed and abundant 
minerals were detected: carbon, silica, lead, zinc and aluminium, as 
well as fibreglass and brass. Treatment with corticoids was established 
at a dose of 30 mg/day without functional improvement.

Discussion

Hard metal interstitial disease was first described in Germany in 
1940.7 The clinical presentation is variable, in the form of subacute 
alveolitis or interstitial fibrosis. Retrospective studies, such as the 
one carried out by Posgay et al5 on hard metal industry workers 
followed up for 30 years, showed no correlation between intensity, 
duration of the exposure, the stage and progression of the fibrosis. In 
45% of the cases there was a progression of the disease after ceasing 
work. A fundamental aspect is that the disease can occur after a short 
exposure, which indicates that individual susceptibility, more than 
dust accumulation, plays an important role in the disease.6

Given the absence of specific alterations in the clinic, the radiology 
and laboratory analysis, the BAL study can be of aid if multinucleated 
giant cells with cannibalism phenomenon are observed. These cells 
should be considered pathognomonic to the disease, always within 
the appropriate clinical context; however, their absence does not 
exclude the disease.1 Within this hypothesis, the study of the biopsy 
with the corresponding diagnosis of giant cell pneumonitis is 
sufficient. In the absence of these cells, the SEM study of the particles 
in the paraffin embedded tissue allows for detection of the presence 
of increased amounts of tungsten or other hard metals.

Both women arrived at the consultation referred from other 
centres for study. Both showed highly advanced clinical, radiological 
and anatomopathological conditions and the diagnostic protocols 
had not reached a definitive diagnosis. The age of appearance of the 
disease in both patients was too early to consider an idiopathic 
pulmonary fibrosis. The absence of giant multinucleated cell with 
cannibalism phenomenon in the BAL aided the surgical biopsy to 
evaluate the fibrosis and perform the ultrastructural study of the 
paraffin embedded tissue. In both cases, the suspicion of pneumonitis 
by hard metals was elevated given the use of a lathe without a face 
mask. In the first case, the presence of giant cells with emperipolesis 
presupposed the finding of hard metals such as niobium; on the 
other hand, in the second, no hard metals were detected, although 
there were abundant metals in high concentrations.

Figure 1. High resolution computerised tomography (HRCT) of patient 1 thorax that 
shows a peripheral micro cystic pattern that predominates in the bases, with 
honeycomb and cystic images as well as traction bronchiectasis.

Figure 2. Pulmonary biopsy with presence of intra-alveolar multinucleated giant cells 
with phenomenon of emperipolesis (macrophages in the cytoplasm) (hematoxylin 
and eosin stain, ×400).
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The origin of hard metals of the first patient was associated with 
the use of the lathe to polish jewels, although the probable incidence 
in the fibrosis of smoking was not ignored. In the second case, the 
use of utensils with diamonds to polish is well known. These 
materials are not hard metals since they do not contain tungsten 
carbide, but are included in the same category. Diamonds are a 
particular form of carbon and the proportion of cobalt as an adhesive 
that diamond utensils contain is much higher than the content in 
hard metals.6 The absence of cobalt in the biopsy could be due to the 
elevated solubility of metal. As far as the rest of the metals are 
concerned, aluminium and silica have been associated to interstitial 
fibrosis,2 in return, the probable participation in the symptoms of 
lead and zinc is unknown.

In summary, faced with a suspected case of hard metal disease, 
the particle analysis through SEM of the biopsy tissue can be 
fundamental to establishing diagnosis in patients with a labour 
background.

References

1. Nemery B, Verbeken EK, Demedts M. Giant cell interstitial pneumonia (hard metal 
lung diseade, cobalt lung). Sem Res Crit Care Med. 2001; 22:435-47.

2. Kelleher P, Pacheco K, Newman LS Inorganic dusts pneumonias: Metal related 
parenchymal disorders. Enviromental Health Perspectives. 2000; 108:685-96.

3. Sprince NL, Chamberlin RI, Hales CA, Weber AL, Kazemi H. Respiratory disease in 
tungsten carbide production workers. Chest. 1984; 86:549-57.

4. Sprince NL, Oliver LC, Eisen EA, Greene RE, Chamberlin RI Cobalt exposure and lung 
disease in tungsten carbide production. A cross-sectional study of current workers. 
Am Rev Respir Dis. 1988; 138:1220-6.

5. Posgay M, Nemeth l, Mester A. Radiological aspects of hard metal disease. Rofo 
Forschr Geb Rontgenstr Neuen Bildgeb Verfahr. 1993; 159:439-43.

6. Nemery B, Abraham JL Hard metal lung disease. Still hard to understand. Am J Resp 
Crit Care Med. 2007; 176:2-3.

7. Jobs H, Ballhausen C. Metallkeramik als staubquelle von ärztlichen und technischen 
standpunkt. Vertrauensartzt und kranken Kasse. 1940; 8:142-8.

8. Moriyama H, Kobayashi M, Takada T, Shimizu T, Terada M, Narita J, et-al. Two-
dimensional analysis of elements and mononuclear cells in hard metal lung disease. 
Am J Respir Crit Care Med. 2007; 176:70-7.

9. Michetti G, Mosconi G, Zanelli R, Migliori M, Gaffuri G, Villa R, et-al. Bronchoalveolar 
lavage and its role in diagnosing cobalt lung disease. Sci Total Environ. 1994; 150:173-8.


