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Introduction
Nasal masses have been recorded in many species and may be caused by bacteria (botryomycosis) 
(Thompson, Van der Lugt & Olivier-Carstens 2001), fungi (zygomycosis) (Ketterer et al. 1992; Riet-
Correa et al. 2008), viruses (De las Heras et al. 2003; Ortίn et al. 2003; Taboada 2014) and neoplasms 
(Choi, Jeon & Park 2000; Delano, Mischler & Underwood 2002; Pérez et al. 2004; Rogers & Gould 
1998). Such masses are rare in sheep or are seldom reported (Aitkin 2007; Bath & De Wet 2000; 
Kusiluka & Kambarage 1996; Rogers & Gould 1998; Scott 2007). Bacterial nasal masses caused by 
Pseudomonas aeruginosa have been reported in cattle (Thompson et al. 2001). Fungal nasal growths 
that have been reported in several species include conidiobolomycosis (Ketterer et al. 1992; Riet-
Correa et al. 2008), phaeohyphomycosis (Taboada 2014), aspergillosis (Taboada 2014), cryptococcosis 
(Gusmão da Silva et al. 2010; Taboada 2014) and rhinosporidiosis (Taboada 2014). Penrith et al. (1994) 
also reported two separate cases involving Bipolaris sp. and Drechslera sp. in cattle. Of these, only 
conidiobolomycosis (Ketterer et al. 1992; Riet-Correa et al. 2008) and cryptococcosis (Gusmão da 
Silva et al. 2010) have been reported in sheep. Neoplasms, although rare in ruminants (Delano et al. 
2002; Pérez et al. 2004), include ossifying fibromas (Choi et al. 2000; Rogers & Gould 1998), osteomas 
(Pérez et al. 2004) and retroviruses such as enzootic nasal tumour virus (Ortίn et al. 2003; Svara et al. 
2006) and pulmonary adenocarcinoma virus (Taboada 2014).

It is important to distinguish between upper and lower respiratory tract diseases in order to 
identify the cause of the respiratory distress. Once an upper respiratory tract problem has been 
identified, it should be noted whether the problem is owing to myiasis (Oestrus ovis) (McKinnon 
et al. 1982) or a nasal mass. Clinical signs associated with nasal masses include coughing, apnoea 
or abnormal breathing patterns (Gusmão da Silva et al. 2010) and open-mouth breathing 
(McKinnon et al. 1982); a nasal discharge that may be serous (Marks Stowe et al. 2012; McKinnon 
et al. 1982; Taboada 2014), mucoid (McKinnon et al. 1982), muco-purulent (Gusmão da Silva et al. 
2010; McKinnon et al. 1982; Taboada 2014) or haemorrhagic (Taboada 2014); sneezing (McKinnon 
et al. 1982; Taboada 2014); head shaking, nostril flaring (McKinnon et al. 1982); stridor (McKinnon 
et al. 1982; Taboada 2014; Thompson et al. 2001); slight facial distortion (Marks Stowe et al. 2012; 
McKinnon et al. 1982; Riet-Correa et al. 2008) or exophthalmia (McKinnon et al. 1982; Riet-Correa 
et al. 2008); anorexia (McKinnon et al. 1982) and weight loss (Taboada 2014). The location, size and 
growth rate determine the clinical signs seen (McKinnon et al. 1982).

Successful treatment for botryomycosis includes surgical excision, followed by antibiotic 
treatment (Thompson et al. 2001), whereas zygomycosis has been treated with a number of 
antifungal medications, including amphotericin B, fluconazole, and clotrimazole and itraconazole 
(Taboada 2014).

Clinical case
A 6-year-old, 60 kg Mutton Merino ewe with a 1-week-old lamb at foot presented with unilateral 
mucoid nasal discharge on the left-hand side, mild epistaxis on the same side, inspiratory and 
expiratory dyspnoea and periods of open-mouthed breathing. A blood smear revealed mild 
neutrophilia, monocytosis, anisocytosis and polychromasia. A faecal flotation suggested a severe 
infestation with strongylids, presumably Haemonchus contortus (based on the fact that this sheep 

Although nasal masses are uncommon in sheep and may have several causes, including 
neoplasia and bacterial, fungal and viral infections, these lesions may lead to economic losses 
resulting from weight loss and even death. It is therefore important to differentiate between 
various categories of upper respiratory tract obstructions and lower respiratory tract infections. 
The correct aetiological diagnosis of obstructive masses is essential for appropriate treatment and 
management to be given or action to be taken. The presentation, clinical signs, treatment and 
pathology of a case of suspected mycotic rhinitis in a 6-year-old Mutton Merino ewe, are described.
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was from a summer rainfall area where haemonchosis has 
been diagnosed as a problem in this flock).

Radiographic examination of the chest demonstrated a 
moderate, diffuse bronchointerstitial pattern and mild 
oesophageal dilatation.

The ewe was treated with prednisolone 1% at 1 mg/kg 
(Prednisolone 10 mg/mL, VTech), florfenicol 20 mg/kg 
(extra-label) (Nuflor, MSD Animal Health), dexamethasone 
2.5 mL (Kortico 2 mg/mL, Bayer Animal Health) and 
nebulised with bromhexine HCl solution 10 mg/5 mL (extra-
label) (Bisolvon, Boehringer Ingelheim) and saline. The 
treatment was unsuccessful and the ewe was humanely 
euthanased by intravenous overdose of pentobarbitone 
(Eutha-naze, Bayer Animal Health).

At necropsy, a locally extensive, haemorrhagic, proliferative, 
invasive mass affecting the left nasal passage and extending 
from the ethmoid region to the ventral meatus was discovered. 
The mass also displaced the nasal septum significantly to the 
right and invaded its structure completely obscuring the nasal 
passages bilaterally to the nasopharynx. On examination of the 
other organs, the liver showed moderate fatty hepatosis. 
Samples of the mass and other organs were collected at necropsy 
in 10% buffered formalin (pH 6.5–6.8, CaCO3), processed and 
stained with haematoxylin and eosin (H & E) following 
standard methods (Bancroft & Gamble 2003). Microscopically, 
tissue of the nasal mass was characterised by multifocal to 
coalescing necrosis and severe, widespread pyogranulomatous 
inflammation surrounding radiating, club-shaped foreign 
substance (Splendore-Hoeppli material [Johnson 1976]) 
(Figure 1) occasionally containing large, hollow, pipe-like, 
poorly staining branching structures typical of fungal hyphae 
(Figure 2). The inflammatory component consisted of epithelioid 
macrophages, multinucleate giant cells, large numbers of 
degenerate neutrophils and fewer lymphocytes and plasma 
cells associated with extensive fibroplasia and scattered conchal 

osteolysis. In other regions, extensive haemorrhage, fibrin 
and neutrophilic exudation associated with granulomatous 
inflammation predominated. Special stains, namely Gommori’s 
methamine silver and Periodic Acid Schiff (Bancroft & Gamble 
2003), for fungal organisms confirmed the presence of large, 
non-septate branching fungal hyphae central to and among the 
Splendore-Hoeppli and necrotic debris, respectively. The fungal 
hyphae were thin-walled and measured between 5.7 µm and 
7.5 µm in diameter (Figure 3).

It is not known how long the lesion had been present in this 
ewe before it was large enough to cause respiratory distress. 
The predisposing factors in this case are also unknown.

Discussion
For successful therapy, it is important to identify nasal 
masses as fungal, bacterial, viral or neoplastic as they 

50 μm

Source: Photo taken by Johan Steyl
Photomicrograph. H&E stain; 200 X magnification.

FIGURE 1: Hyper-eosinophilic Splendore-Hoeppli foreign material (circle) 
surrounded by large numbers of multinucleate giant macrophages (arrows) 
characteristic of the chronic inflammatory reaction associated with fungal 
infections.

20 μm

Source: Photo taken by Johan Steyl
Photomicrograph. H&E stain; 400 X magnification.

FIGURE 2: Hyper-eosinophilic Splendore-Hoeppli foreign material (circle) 
encasing ghost-like (negative H&E staining), pipe-shaped structures typical of 
fungal hyphae (arrows).

20 μm

Source: Photo taken by Johan Steyl
Photomicrograph. GMS stain; 400 X magnification.

FIGURE 3: Non-septate, branching fungal hyphae (arrows) measuring between 
5.7 µm and 7.5 µm in diameter among Splendore-Hoeppli foreign material 
(stars) and necrotic tissue debris.
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present with similar clinical signs and may appear to be 
similar macroscopically. McKinnon et al. (1982) stated that 
there are several reasons as to why tumours of the nasal 
passages may be misdiagnosed, including early marketing 
for slaughter and the slow progression of clinical signs. 
Unless the cause is correctly identified, treatment may be 
largely unsuccessful or even detrimental, especially where 
antibiotics and corticosteroids are used initially on fungal 
growths (as was the case with this ewe and the ram reported 
by Gusmão da Silva et al. [2010]). Anecdotal evidence 
suggests that topical iodine may be successful in treating 
fungal granulomas, especially in cattle. In most cases of 
nasal masses, surgical excision followed by either systemic 
or topical remedies provides the best success rate 
(Thompson et al. 2001). Biopsies are useful in identifying 
the cause prior to treatment. Radiographs of the head can 
assist in distinguishing between pressure necrosis of bones 
or turbinates and proliferative bone growth (e.g. osteomas). 
There may also be a genetic component as far as neoplasms 
are concerned (Bath & De Wet 2000; Delano et al. 2002; 
McKinnon et al. 1982) and here careful selection and culling 
should be advised. In this case, fungal culture for definitive 
identification of the organism involved was not performed. 
However, the histomorphological characteristics of the 
fungus fall within the range of what is described for the 
fungal class of Zygomycetes. This group of organisms 
are environmental saprophytes that may cause disease in 
immunosuppressed individuals and/or upon inhalation of 
large numbers of spores (Quinn et al. 1994).

Acknowledgements
Competing interests
The authors declare that they have no financial or personal 
relationships which may have inappropriately influenced 
them in writing this article.

Authors’ contributions
R.L. wrote the manuscript and collected the data on the 
clinical cases. J.S. contributed towards the information 
regarding the pathological findings and discussion, and 
assisted with the histological images.

References
Aitkin, I.D., 2007, Diseases of sheep, 4th edn., Blackwell, Oxford.

Bancroft, J.D. & Gamble, M., 2003, Theory and practice of histological techniques, 5th 
edn., Churchill Livingstone, Philadelphia, PA.

Bath, G.F. & De Wet, J., 2000, Sheep and goat diseases, Tafelberg Publishers Limited, 
Cape Town.

Choi, Y., Jeon, E. & Park, Y., 2000, ‘Ossifying fibroma arising in the right ethmoid sinus 
and nasal cavity’, International Journal of Pediatric Otorhinolaryngology 54, 
159–162. https://doi.org/10.1016/S0165-5876(00)00349-9

Delano, M.L., Mischler, S.A. & Underwood, W.J., 2002, ‘Biology and diseases of 
ruminants: Sheep, goats and cattle’, in J.D. Fox, L.C. Anderson, F.M. Loew & F.L. Quinty 
(eds.), Laboratory animal medicine, 2nd edn., pp. 519–614, Elsevier Inc, San Diego.

De las Heras, M., Ortίn, A., Cousens, C., Minguijόn, E. & Sharp, J.M., 2003, ‘Enzootic 
nasal adenocarcinoma of sheep and goats’, Current Topics in Microbiology and 
Immunology 275, 201–223, https://doi.org/10.1007/978-3-642-55638-8_8

Gusmão da Silva, S.T., De Almeida Souza, J.C., De Mendoҫa, C.L., Izael, M.A., Dantas, 
A.F., Portela, R. et al., 2010, ‘Nasal cryptococcosis in a sheep in Brazilian semi-arid’, 
Brazilian Journal of Veterinary Pathology 3(2), 127–130.

Johnson, F.B., 1976, ‘Splendore-Hoeppli phenomenon’, in C.H. Binford & D.H. Connor 
(eds.), Pathology of tropical and extraordinary diseases, pp. 681–683, Armed 
Forces Institute of Pathology, Washington, DC.

Ketterer, P.J., Kelly, M.A., Connole, M.D. & Ajello, L., 1992, ‘Rhinocerebral and nasal 
zygomycosis in sheep caused by Conidiobolus incongruous’, Australian Veterinary 
Journal 69(4), 85–87. https://doi.org/10.1111/j.1751-0813.1992.tb15556.x

Kusiluka, L. & Kambarage, D., 1996, Diseases of small ruminants: A handbook. 
Common diseases of sheep and goats in Sub-Saharan Africa, VETAID, Midlothian, 
viewed 30 October 2012, from www.fao.org/docs/eims/upload/agrotech/1906/
DiseasesofSmallRuminants.pdf

Marks Stowe, D., Anderson, K.L., Guy, J.S., Linder, K.E. & Grindem, C.B., 2012, ‘A case 
of enzootic nasal adenocarcinoma in a ewe’, Case Reports in Veterinary Medicine, 
viewed 14 October 2014, from www.hindawi.com/journals/crivem/2012/347193/

McKinnon, A.O., Thorsen, J., Hayes, M.A. & Misener, C.R., 1982, ‘Enzootic nasal 
adenocarcinoma of sheep in Canada’, Canadian Veterinary Journal 23, 88–94.

Ortίn, A., Cousens, C., Minguijόn, E., Pascual, Z., De Villarreal, M.P., Sharp, J.M. et al., 
2003, ‘Characterization of enzootic nasal tumour virus of goats: Complete 
sequence and tissue distribution’, Journal of General Virology 84(8), 2245–2252. 
https://doi.org/10.1099/vir.0.19125-0

Penrith, M.L., Van der Lugt, J.J., Henton, M.M., Botha, J.A. & Stroebel, J.C., 1994, 
‘A review of mycotic nasal granuloma in cattle, with a report on three cases’, 
Journal of the South African Veterinary Association 65(4), 179–183.

Pérez, V., Rúa, P., Benavides, J., Ferreras, M.C. & Garcίa Marίn, J.F., 2004, ‘Osteoma in 
the skull of a sheep’, Journal of Comparative Pathology 130, 319–322. https://doi.
org/10.1016/j.jcpa.2003.12.003

Quinn, P.J., Carter, M.E., Markey, B.K. & Carter, G.R., 1994, Clinical Veterinary 
Microbiology, Wolfe Publishing, London.

Riet-Correa, F., Dantas, A.F.M., Azevedo, E.O., Simões, S.D.V., Silva, S.M.S., Vilela, R. 
et al., 2008, ‘Outbreaks of rhinofacial and rhinopharyngeal zygomycosis in sheep 
in Paraíba, northeastern Brazil’, Pesquisa Veterinária Brasileira 28, 29–35. 
https://doi.org/10.1590/S0100-736X2008000100005

Rogers A.B. & Gould, D.H., 1998, ‘Ossifying fibroma in a sheep’, Small Ruminant 
Research 28, 193–197. https://doi.org/10.1016/S0921-4488(97)00082-5

Scott, P.R., 2007, Sheep medicine, Manson Publishing Ltd, London.

Svara, T., Gombac, M., Vrecl, M., Juntes, P., Kostanjsek, R., Pogacnik, A. et al., 2006, 
‘Enzootic nasal adenocarcinoma of sheep in Slovenia’, Journal of Veterinary 
Medicine 53, 26–29. https://doi.org/10.1111/j.1439-0442.2006.00784.x

Taboada, J., 2014, The Merck Veterinary Manual, Merck Sharp & Dohme Corp., 
Whitehouse Station, USA, viewed 14 October 2014, from www.merckmanuals.
com/vet/generalized conditions/fungal infections/

Thompson, P.N., Van der Lugt, J.J. & Olivier-Carstens, A., 2001, ‘Botryomycosis 
associated with Pseudomonas aeruginosa in the nasopharynx of a cow’, Veterinary 
Record 149, 495–496. https://doi.org/10.1136/vr.149.16.495

http://www.jsava.co.za
https://doi.org/10.1016/S0165-5876(00)00349-9
https://doi.org/10.1007/978-3-642-55638-8_8
https://doi.org/10.1111/j.1751-0813.1992.tb15556.x
www.fao.org/docs/eims/upload/agrotech/1906/DiseasesofSmallRuminants.pdf
www.fao.org/docs/eims/upload/agrotech/1906/DiseasesofSmallRuminants.pdf
www.hindawi.com/journals/crivem/2012/347193/
https://doi.org/10.1099/vir.0.19125-0
https://doi.org/10.1016/j.jcpa.2003.12.003
https://doi.org/10.1016/j.jcpa.2003.12.003
https://doi.org/10.1590/S0100-736X2008000100005
https://doi.org/10.1016/S0921-4488(97)00082-5
https://doi.org/10.1111/j.1439-0442.2006.00784.x
www.merckmanuals.com/vet/generalized
www.merckmanuals.com/vet/generalized
https://doi.org/10.1136/vr.149.16.495

