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LETTER

Sarcoid granulomatosis after zirconium exposure with multiple 
organ involvement
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To the Editor:

A 51 yr old, nonsmoking female suffered from relaps-
ing progressive pneumonia for several years. The patient
had worked for 16 yrs in the nuclear industry and was
exposed to grinding particles and welding fumes working
with zirkaloy, an alloy containing tin, iron, chromium and
zirconium. During an exacerbation of the pneumonia radi-
ography of the lung showed interstitial infiltrations of both
lower lobes. Extended diagnostic procedures could not
confirm an infectious disease. In addition, nodular and pain-
ful thickenings appeared in old operation scars on the left
breast and right hand, and near former injection points on
the buttocks and abdominal wall. The scar tissue of the
left breast and an axiliary lymph node were examined his-
tologically after excision. Both tissues showed many epi-
thelioid cell granulomas with giant cells, while foreign
bodies were only seen in the skin. Persistent infiltrations
of the lung led to lobectomy of the right lower lobe and
partial resection of the middle lobe in order to exclude a
malignant disease. The histological picture of the lung tis-
sue showed different stages of alterations with pronounced
proliferation of the alveolar epithelium, epithelioid cell
granulomas between well-presented alveolar walls and addi-
tional large areas of scarred tissue [1]. Regression of the
pulmonary infiltrations was observed within a few weeks
of beginning corticosteroid therapy with 24 mg pred-
nisone daily. The initial pulmonary function test showed a
normal vital capacity and a reduced timed vital capacity
(Tiffeneau test), which was normal in a control examina-
tion 6 months later.

Zirconium is a noncorrosive material which is used as
pure metal or alloy in, for example, the aircraft, aerospace
and nuclear industries [2]. It is known from both human
experience [3] and animal studies [4] that zirconium can
cause hypersensitivity reactions of the skin with epithe-
lioid cell granulomas after repeated topical application of
deodorants containing soluble and insoluble zirconium
salts. Pulmonary alterations such as radiographic shad-
ows, granulomas and interstitial fibrosis were observed in
animal studies after zirconium exposure [5–7]. In humans
pulmonary alterations are reported only rarely [8–12].
There are only a few case reports of zirconium-related
lung diseases, in particular pulmonary granulomatous al-
terations [11, 12].

In order to confirm zirconium as the causative agent of
the disease, lung tissue was examined by scanning trans-
mission electron microscopy. Intracellular particles in lung
granulomas could be identified as zirconium, along with
iron, chromium and silicon [13]. Beryllium, a possible oc-
cupational agent which is able to induce granulomas,
could not be found.

Nearly 10 yrs after the diagnosis [1, 13] the patient was
free of complaints under ongoing therapy with 6 mg pred-

nisone daily and suffered from a mild obstructive lung dis-
ease. The granulomatous disease was regarded as valid for
compensation by the German occupational accident insur-
ances.

Most cohort studies in workers exposed to zirconium do
not show pulmonary alterations [14, 15]. This may sug-
gest that a special susceptibility is responsible for the de-
velopment of a granulomatous disease after zirconium
exposure. In any case, zirconium must be considered as
another metal, besides beryllium, which can cause pulmo-
nary and generalized granulomatosis.
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