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CASE REPORT

Aspergillus fumigatus infection in an ostrich with an enlarged neck due 

to respiratory problems

Gye-Hyeong Woo*

Laboratory of Histopathology, Department of Clinical Laboratory Science, Semyung University, Jecheon 27136, Korea

Abstract: This study describes a sudden death in an ostrich (Struthio camelus) with a big neck. Grossly, the air sacs were thickened.
Yellow to white, round or coalescent material was scattered on the air sacs. However, the cervical air sac was normal.
Histopathologically, multinucleated giant cells, heterophils, and macrophages had infiltrated the air sacs, and many hyphae were seen
in the air sacs and on their surfaces. Pyogranulomatous inflammation with intralesional hyphae was observed throughout the lungs.
Aspergillus fumigatus was identified microbiologically. In conclusion, the affected animal died because of the respiratory disturbance
caused by mycotic airsacculitis and pneumonia.
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Aspergillosis is an opportunistic infection in animals and humans caused by

fungi in the genus Aspergillus. Aspergillus species are distributed widely in

the environment, including the soil, air, and decaying vegetation [1-5]. Asper-

gillus species are an important cause of morbidity and mortality in birds.

Avian aspergillosis typically causes respiratory problems [2,4-6]. In the

ostrich (Struthio camelus), Aspergillus infections have been reported in the

respiratory tract, including the nasal cavity, air sacs, and lungs [7-9], and

affected birds often have large necks that have been caused by this condition

[10]. However, there are no reports on the pathogenesis of the size of the

neck. In this study, we describe granulomatous airsacculitis and pneumonia

caused by Aspergillus fumigatus in an ostrich with a big neck and also clarify

the reason for the large neck.

A 1-year-old male ostrich from a farm near Seoul, Korea was submitted for

a diagnostic investigation. The bird rapidly developed severe clinical signs,

such as anorexia, depression, and lethargy, and died suddenly. No clinical

problems were observed in any other birds from this farm. The neck of the

affected ostrich was markedly enlarged to more than three times its normal

size (Fig. 1A and B). The bird was very emaciated. At necropsy, tissues from

the brain, lungs, air sacs, heart, liver, spleen, kidneys, trachea, skin, proven-

triculus, gizzard, and intestine were fixed in 10% buffered formalin, embed-

ded in paraffin, and sectioned at 4 µm. The sections were stained with

hematoxylin and eosin (H&E) and periodic acid Schiff (PAS) for histopathology.

To examine mycology, direct microscopic examination of the air sacs was

performed with Lactophenol cotton blue stain (Fig. 2A). Tissue from the

lungs and air sacs was cultured on Sabouraud dextrose agar and incubated at

25oC for 3–7 days. A fecal sample was collected for testing, and lung samples

were cultured on both blood and MacConkey agars for bacterial isolation.

Direct microscopy examination showed features of Aspergillus species,

such as septate hyphae, conidiophores, vesicles, and conidia (Fig. 2B). Fungi

grew rapidly in fungal cultures. Initially, the colonies were white, but they

became velvet white with a bluish-green center. Microscopically, the conidio-

phores connected with septate hyphae that were short, smooth, and hyaline.

The vesicles expanding from the conidiophores were flask-shaped, 15–22 µm

in diameter, and formed a single series of phialides on the upper 2/3 of the

conidiophores only. The conidia that developed from the uniseriate phialides
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were globular to broadly ellipsoidal, 2.1–2.5 µm in diameter,

and finely rough-walled (Fig. 2). When the conidia were pro-

duced, the fungi became green in color. Based on mycology

and pathological findings, the organism was identified as A.

fumigatus. No parasite eggs or bacteria were detected.

Grossly, the walls of the thoracic air sacs were thickened,

and various-sized, yellow, round, crateriform material and

white to green mold were scattered on the inner surfaces of

the thoracic air sacs (Fig. 1C). The inner surfaces of the

abdominal air sacs were covered with 4–6-mm, single or

coalescent, yellow, round, crateriform material. The surfaces

and cut surfaces of the lungs were scattered with 1–5-mm

white to yellow foci. The cervical air sacs were simply

expanded (Fig. 1B). No other gross lesions were seen.

Histopathologically, multifocal to coalescing pyogranulo-

matous inflammation was present in the air sacs and lungs

(Fig. 3A and B). The centers of the pyogranulomas con-

sisted of cell debris, including heterophils and numerous

hyphae surrounded by multinucleated giant cells and macro-

phages. The cell debris and hyphae also covered the inner

surfaces of the air sacs. Many conidia and conidial heads

were observed on the inner surface bordered by air. On PAS

staining, pale-red colored positive reactions were seen in the

hyphae at the centers of the pyogranulomas (Fig. 3C). No

histopathological findings were observed in other organs or

tissues.

The diagnosis of Aspergillus infection was based on the

morphological characteristics of the fungus and the isolation

of A. fumigatus from air sacs and lungs. A. fumigatus is the

main agent of avian aspergillosis [2,4-6], although Aspergil-

lus flavus has been isolated in some cases [6,11]. These two

fungi differ morphologically; A. fumigatus has conidiophores

Fig. 1. Gross finding in the ostrich. (A) Enlarged neck. (B) Enlargement of the cervical air sac due to air accumulation. (C) Thickened

thoracic air sac with various-sized, yellow, round, crateriform materials.

Fig. 2. Direct microscopic examination for mycology. (A) Direct stamp from the thoracic air sac. Conidiophores, vesicles, and conidia

are seen. Lactophenol cotton blue stain (Scale bar = 20 µm). (B) Direct stamp from a culture plate. Conidiophores, flask-shaped ves-

icles, phialides, and chains of conidia are observed (Scale bar = 20 µm).
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with club- or flask-shaped vesicles, phialides, and columnar

conidial heads, whereas A. flavus has conidiophores with glo-

bose vesicles, phialides, and radiate conidia [6]. A. fumiga-

tus, A. flavus, and Aspergillus niger have been identified as

causative organisms of ostrich aspergillosis [11,12].

Avian aspergillosis can cause high rates of morbidity and

mortality in young animals and, sporadically, in adults [2,6].

Although several lesions are observed in Aspergillus infec-

tion, the characteristic lesions of this disease appear primar-

ily in two patterns: airway aspergillosis and systemic aspergillosis

[5,6]. The airway form is the most common in birds, includ-

ing chickens, turkeys, captive raptors, and penguins, and is

found frequently in young animals. Airway aspergillosis is

also the main form in young ostriches [6]. Systemic aspergil-

losis has been documented in young and mature ostriches

[6,9], and the characteristic lesions have been observed in the

spleen, gastrointestinal tract, and liver. In our case, multifo-

cal granulomas were restricted to the air sacs and the lungs of

a mature bird, which had the airway form of aspergillosis.

Gross edema of the neck has been identified in a previous

report [10]. Our case also had a large neck caused by expan-

sion of the cervical air sacs. In birds, the air flows in one

direction through the lungs. The air passes through the tra-

chea and moves into the posterior air sacs and lungs, and it

then flows into the anterior air sacs through parabronchi,

whereas the air flows out of the posterior air sacs through

parabronchi and the trachea and simultaneously moves out of

anterior air sacs via the trachea. Therefore, in our case, the

large neck was induced by the accumulation of air in the cer-

vical air sacs, indicating the failure of air flow, especially

during exhalation, because of thickened thoracic air sacs. The

ostrich has paired cervical, lateral, and medial clavicular, cra-

nial and caudal thoracic, and abdominal air sacs [13]. In con-

clusion, the affected bird died because of the respiratory

disturbance caused by mycotic airsacculitis and pneumonia.
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