~ CASE REPORT

Oxalosis Around a Pulmonary Fungus Ball (Aspergilloma)
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Abstract

A 41-year-old man with a previous history of tuberculosis pre-
sented with hemoptysis and a pulmonary cavitation in the left
upper lobe. Persistent hemoptysis ultimately led to left upper
lobectomy. Histopathological examination of the surgical
specimen revealed a fungus ball with numerous birefringent
calcium oxalate crystals either within the mycelium and in the
adjacent lung parenchyma. The final diagnosis was pul-
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monary aspergilloma with oxalosis. The finding of calcium
oxalate crystals in the absence of other oxalosis-related con-
ditions can be regarded as a diagnostic clue for Aspergillus
infection.
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Introduction

Aspergillosis is a group of diseases caused by a species of the genus
Aspergillus. A. fumigatus is the most frequently encountered mem-
ber of the genus in human infections, followed by A. niger,
A. flavus and A. terreus (1). Pulmonary aspergillosis is broadly cat-
egorized as allergic aspergillosis, colonizing aspergillosis
(aspergilloma) and invasive aspergillosis. Allergic aspergillosis
develops as a consequence of hypersensitivity to the aspergillus
antigens while in invasive aspergillosis the mycelia are present in
the lung tissue causing considerable tissue damage. Colonizing
aspergillosis is characterized by development of a fungus ball which
simply is an intracavitary accumulation of fungal cells, represent-
ing a fungal colony formed by concentric layers of mycelium. This
frequently results from fungal colonization of preformed cavities
caused by other diseases such as tuberculosis, histoplasmosis and
sarcoidosis (2,3). The principal clinical feature of aspergilloma is
recurrent hemoptysis which may necessitate surgical removal (2).

In 1973, Nime and Hutchins (4) reported the associaton of cal-
cium oxalate deposition (oxalosis) with aspergillosis. Since this
first report, several solitary case reports of oxalosis associated
with aspergillosis appeared in the literature (5-11) and this asso-
ciation is mentioned in textbooks on fungal pathology (1,12).
We report an additional case of oxalosis associated with pul-
monary aspergilloma.
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Figure 1. Cross section of apical cavity in the left upper lobe containing friable material.

Case Report

A 41-years-old male patient was admitted with hemoptysis,
malaise, sweating and weight loss. He had smoked a pack of
cigarettes per day for 25 years and had Type II diabetes mel-
litus for 2 years. Last year he had been treated for lung tuber-
culosis. At his first presentation a year ago, acid fast bacilli
(AFB) were seen in abundance (4+) in his sputum. A cavi-
tary lesion and surrounding satellite lesions were present in
the left lung apex. Prior to treatment, it was established that
the bacilli were sensitive to Ethambutol, Isoniazide,
Rifampicin and Streptomycine. AFB disappeared from the
sputum within the first month of treatment. Treatment was
continued with Isoniazide+Rifampicin+Morphozinamide+
Ethambutol for 3 months and then with Isoniazide+
Rifampicin for 9 months.

Soon after completion of treatment, complaints such as
malaise, sweating, weight loss and expectoration of clear and
bloody sputum reappeared. Physical examination was unre-
markable and tuberculous activation was not present. A
chest X-ray revealed a 5x5 cm lesion with cavitary appear-
ance in the left pulmonary apex. Computed tomography dis-
played a nodular solid mass in the basal part of the cavity,
compatible with a fungus ball. No source of hemoptysis was
detected during bronchoscopy.

Laboratory findings revealed an increased erithrocyte sedi-
mentation rate (123 mm/hr) and leukocytosis (13 700/
mm?). Blood chemistry was within normal limits except for
a high glucose level (149 g/dL). No AFB was found in the
direct examination of the sputum and of the bronchial
lavage fluid. Bronchial lavage cytology was non-specific. In
the follow-up period, persistent hemoptysis necessitated sur-
gical removal and a left upper lobectomy was performed.

The lobectomy specimen submitted for pathological exami-
nation was formalin-fixed and showed an apical nodular
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Figure 2. Fungal mycelium showing zonation of hyphal growth with hyphae
displaying dichotomous branching (GMS, x100).

lesion measuring 4x3.5 cm with a central cavity 2 cm in
diameter and containing a grayish-white friable material
(Fig. 1). Microscopically this material consisted of fungal
mycella which were partly necrotic. The hyphae displayed
regular septation and dichotomous branching with branches
arising at acute angles (Fig.2). Conidia or conidial heads
(conidiophores) were not observed. The cavity wall was
lined with chronic inflammatory granulation tissue with
numerous crystals and foreign body giant cells. Some of the
giant cells had engulfed the crystalline material which was
mostly arranged as radiating clusters (Fig.3). By polarized
light, the intra and extracellular crystals were strongly bire-
fringent (Fig. 4). In the adjacent parenchyma, rare granulo-
mas with central caseous necrosis, interstitial fibrosis and
cuboidal metaplasia of alveolar epithelium were observed.
No acid-fast bacilli were encountered in these granulomas
with Ziehl-Neelsen stain and no crystals were found in unin-
fected lung parenchyma. In view of the fungal morphology
and the associated oxalosis, the final diagnosis was
“aspergilloma with oxalosis” resulting from colonization of a
cavity caused by tuberculosis. Culture for fungal species iden-
tification was not possible because the specimen was fixed in
formalin.

A vyear later, the patient was readmitted with coughing,
fever, malaise and weight loss complaints. Chest radiography
and computerized tomography showed multiple cavitary
lesions in the lower lobe of the left lung along with micro-
nodular densities scattered in the surrounding parenchyma.
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Figure 3. Clusters of crystals inside the giant cells in the lung parenchyma
adjacent to the fungus ball (H&E, x200).

Cavities were suggestive of aspergilloma but the sputum
cytology and culture was found to be negative for Aspergillus.
Direct smear of the sputum for acid fast bacillii examined on
3 different days were negative. In line with the clinical diag-
nosis of chronic necrotizing aspergillosis, the treatment was
planned as Liposomal Amphotericine B 100 mg/day for 30
days. Sputum culture was reported to be positive for AFB
twenty days after initiation antifungal therapy. Isoniazide +
Rifampicin + Morphozinamide + Ethambutol were started
and the treatment was continued for 12 months. After the
completion of Amphotericine therapy, Itraconazole
30mg/day was administered for 8 months. Twelve months
later, except for a single persistent cavity, complete resolu-
tion of all the other cavities were observed by computerized
tomography. At present the patient is in good health and
free of active disease.

Discussion

In the original report by Nime and Hutchins (4), 11 cases of
oxalosis associated with aspergillosis had been described.
The calcium oxalate deposits were found in infected tissues
of the lung or in the paranasal sinuses. In three cases the
offending agent was identified as A. niger and in one case as
A. fumigatus. In the remaining seven cases the type of
Aspergillus could not be identified.

Oxalic acid is a mycotoxin known to be released by some
Aspergillus species including A. niger, A. fumigatus and
A. flavus (9). This reacts with tissue and blood calcium to
precipitate calcium oxalate (5,8,9). The calcium oxalate
crystals exhibit diverse shapes such as rosettes, sheaflike
groupings, dumbbell, needle, ellipsoid or biconcave and they
are strongly birefringent (6,8). Most reported cases of oxalo-
sis are associated with A. niger (4-11).

The calcium oxalate crystals are found either in the fungus
ball or tissues adjacent to fungal mycelium (4). In tissues,
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Figure 4. Birefringence of crystals which are located within the mycelium and in’
the adjacent lung tissue (H&E, x40).

crystals are observed within the inflammatory granulation
tissue and inside the histiocytic giant cells (7). These may
also be encountered in pulmonary cytological specimens
such as bronchoalveolar lavage (11), sputum and pleural
fluid (6,8). It has been suggested that the presence of bire-
fringent calcium oxalate crystals associated with an acute
inflammatory background in cytological specimens, exclud-
ing urine, should be regarded as a clue to Aspergillus infection

(6,8).

Nime & Hutchins (4) again were the first to draw attention
to the role of oxalic acid production by the fungus being an
important factor in causing local tissue injury. They also
described the effects of widespread oxalosis involving the
kidney. Kurrein et al.(5) reported a patient who died of mas-
sive hemorrhage and suggested the role of oxalic acid in
blood vessel damage. Ghio et al. (9) showed that calcium
oxalate crystals associated with A. niger infection complexed
significant iron onto their surface. They postulated that the
injury after oxalate deposition is due to this complexing with
iron which may result in increased oxidant generation and
alveolar macrophage activation.

In aspergillomas conidiophores and conidia are frequently
observed which may lead to the species identification (2).
Although we could not observe these typical structures nec-
essary for the diagnosis of aspergillosis, the presence of
oxalosis along with a fungal morphology compatible with
Aspergillus led to the diagnosis of aspergilloma. In the
absence of other oxalosis-related conditions, detection of
these cystals can be a diagnostic clue for Aspergillus infec-
tion (2).

References

1. Salfelder K. Atas of Fungal Pathology. Dordrecht : Kluwer
Academic Publishers, 1990; 38-44.

2. Rippon JW. Medical Mycology: The Pathogenic Fungi and the
Pathogenic Actinomycetes. 3rd ed. Philadelphia : W.B. Saunders

23




24

Co. 1988; 618-646.

Watts JC, Chandler FW. Aspergillosis. In : Connor DH, Chandler
FW, Schwartz DA, Manz HJ, Lack E, Eds. Pathology of Infectious
Diseases. Hong Kong : Appleton and Lange 1997; 933-941.

Nime FA, Hutchins GM. Oxalosis caused by Aspergillus infection.
Johns Hopkins Med J 1973; 133 : 183-194.

Kurrein F, Green GH, Rowles SL. Localized deposition of calcium
oxalate around a pulmonary Aspergillus niger fungus ball. Am J
Clin Pathol 1975; 64 : 556-563.

Reyes CV, Kathuria S, MacGlashan A. Diagnostic value of calcium
oxalate crystals in respiratory and pleural fluid cytology : A case
report. Acta Cytologica 1979; 23:65-68.

Metzger JB, Garagusi VF, Kerwin DM. Pulmonary oxalosis caused
by Aspergillus niger. Am Rev Respir Dis 1984; 129 : 501-502.

Lee SH, Barnes WG, Schaetzel WP. Pulmonary Aspergillosis and

10.

11.

12.

the importance of oxalate crystal recognition in cytology speci-
mens. Arch Pathol Lab Med 1986; 110 : 1176-1179.

Ghio AJ, Peterseim DS, Roggli VL, Piantadosi CA. Pulmonary
oxalate deposition associated with Aspergillus niger infection : An
oxidant hypothesis of toxicity. Am Rev Respir Dis 1992; 145 : 1499-
1502.

Kimmerling EA, Fedrick JA, Tenholder MF. Invasive Aspergillus
niger with fatal pulmonary oxalosis in chronic obstructive pul-
monary disease. Chest 1992; 101: 870-872.

Procop GW, Johnston WW. Diagnostic value of conidia associated
with pulmonary oxalosis: Evidence of an Aspergillus niger infec-
tion. Diagnostic Cytopathology 1997; 17 : 292-294.

Chandler FW, Kaplan W, Ajello L. A Colour Atlas and Textbook of
the Histopathology of Mycotic Diseases. 2nd ed. London : Wolfe
Medical Publications, 1989; 34-38.

Istanbul and spring. Photography by Orhan Arseven

Turkish Respiratory Journal, April 2003, Vol.4, No.1



	vol4,no1 23
	vol4,no1 24
	vol4,no1 25
	vol4,no1 26

