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Case summary
An 18-month-old male neutered Ragdoll was referred to 
Veterinary Specialist Services, Underwood, Queensland, 
Australia, with an 8 week history of progressive unilat-
eral right-sided mucopurulent nasal discharge and 
exophthalmos (right eye; OD). Previous treatment by the 
referring veterinarian included serial antimicrobial ther-
apy and non-steroidal anti-inflammatories: clindamycin 
hydrochloride (Clinacin 15 mg q24h PO for 4 weeks; 
Intervet/Schering-Plough), enrofloxacin (Baytril 10 mg/
kg q24h PO for 4 weeks; Bayer), amoxicillin-clavulanic 
acid (Amoxiclav 11 mg/kg q12h PO for 1 week; Apex) 
and meloxicam (Metacam 0.2 mg/kg SC; Boehringer-
Ingelheim) followed by carprofen (Carprofen 2 mg/kg 
q24h PO; Apex) for 2 weeks. On physical examination at 
referral the cat had unilateral exophthalmos (OD) with 
prolapse of the nictitating membrane, conjunctival 
hyperaemia and periorbital soft-tissue swelling 
(Figure  1). The cat also had right-sided mucopurulent 
nasal discharge and an enlarged right submandibular 
lymph node. Airflow through both nares was assessed 
as being present on the basis of a positive slide conden-
sation test. Vital signs, menace and pupillary light 
reflexes were normal. Mild discomfort was elicited on 
opening the mouth and on palpation of the globe (OD), 
which was resistant to retropulsion. A soft tissue 

swelling was observed in the oral cavity in the right 
pterygopalatine fossa at the junction of the soft and hard 
palate and medial to M1 (Figure 1).

Abnormalities on haematology and serum biochemis-
try included a mild peripheral eosinophilia (1.2 × 109/l 
[reference interval (RI) <1.1 × 109/l]), hyperglobulinae-
mia (56 g/l [RI 31–52 g/l]) and mild pre-renal azotaemia 
(urine specific gravity 1.043, creatinine 0.21 mmol/l [RI 
0.08–0.20 mmol/l], total protein 89 g/l [RI 60–84 g/l]). 
Urinalysis was unremarkable. Serological testing for 
feline leukaemia virus (FeLV) antigen, feline immunode-
ficiency virus (FIV) antibody (IDEXX, SNAP FIV/FeLV 
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Abstract
Case summary  An 18-month-old male neutered Ragdoll cat presented with an 8 week history of progressive 
unilateral right-sided mucopurulent nasal discharge and exophthalmos. Magnetic resonance imaging revealed a 
heterogeneous right retrobulbar mass and bilateral nasal cavity disease. Filamentous structures seen on cytology of 
retrobulbar and nasal biopsies were mistakenly identified as filamentous fungal hyphae. Subsequent investigations 
revealed that the cat had a retrobulbar actinomycotic mycetoma with invasion of the globe. The aetiological agent 
was identified on 16S recombinant DNA sequencing as Streptomyces cinnamoneus. After exenteration and chronic 
antimicrobial therapy the cat was alive and well 3 years after presentation.
Relevance and novel information  This is the first report of a pathogenic role of S cinnamoneus in a cat. Orbital 
actinomycotic mycetomas in cats can resemble mycotic granulomas.
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Combo Test) and Cryptococcus antigen (latex cryptococ-
cal antigen titre; Meridian Biosciences) was negative.

The cat was anaesthetised and underwent magnetic 
resonance imaging (MRI) of the head (0.25 T Esaote Vet; 
MR grande), including T1- and T2-weighted series 
(transverse and sagittal), as well as a T1-weighted series 
(transverse, sagittal and coronal), after administration of 
dimeglumine gadopententate (Magnevist 0.1 mmol/kg 
IV; Bayer). MRI findings included mild distortion to the 
contour of the right side of the face and a large, poorly 
defined heterogeneous, retrobulbar mass (37 mm × 19 
mm × 20 mm) with irregular margins extending cau-
dally to the medial aspect of the right ramus of the man-
dible. The mass was mildly hyperintense on the T2 
sequence. A similar heterogeneous poorly defined mass 
was present in the left mid-caudal nasal cavity that 
extended caudally to involve the right nasal cavity. There 
was no evidence of involvement of the nasopharynx or 
neurocranium.

The nasopharynx was packed with sterile gauze 
swabs, and 3.5 Fr open-ended catheters were inserted 
into each ventral nasal meatus. The right and left nares 
were then flushed with 25 ml sterile saline while the cat 
was in ventral recumbancy. The swabs were then 
removed and samples of mucous and necrotic tissue 
were harvested. The soft tissue swelling adjacent to M1 
was curetted and tissue biopsies were collected. Samples 
were submitted for cytology, histopathology and 
culture.

The cat was discharged from hospital pending pathol-
ogy results. As the cat resided several hundred kilome-
tres away from the referral centre, all further treatments 
were carried out by the referring veterinarian. Based on 
the cytology report from a commercial laboratory, a pre-
sumptive diagnosis of marked pleocellular inflamma-
tion with fungal infection was made. Uniform clumps of 
superficial epithelial and ciliated columnar epithelial 

cells were associated with high numbers of inflamma-
tory cells, degenerate neutrophils, eosinophils, mac-
rophages and lymphocytes. Clumps of inflammatory 
cells were associated with mats of thin pigmented sep-
tate and branching filamentous structures, interpreted as 
fungal hyphae. While awaiting fungal culture results, 
treatment commenced with itraconazole (Sporanox  
10 mg/kg q24h PO; Janssen-Cilag) and amphotericin B 
deoxycholate (AMB; Fungizone Bristol-Myers Squibb) 
by subcutaneous infusion three times a week (0.5 mg/kg 
in 350 ml of 0.45% NaCl with 2.5%). On histopathology, 
neutrophilic inflammation with inflammatory granula-
tion tissue was identified. No fungal elements were 
identified with a periodic acid-Schiff stain and fungal 
culture was negative. Bacterial culture yielded a heavy 
growth of Staphylococcus pseudintermedius.

Two weeks later, the exophthalmos suddenly wors-
ened and, the cat developed a miotic pupil (OD) and 
severe exposure keratitis. Menace, pupillary light and 
corneal reflexes were also absent. An exenteration of the 
right orbit was performed. On exploration the ventral 
aspect of the orbit was eroded and a discharging sinus 
was located rostrally. The orbit was lavaged with sterile 
saline then irrigated with a 1% voriconazole pluronic gel 
(BOVA compounding pharmacy). Itraconazole, but not 
AMB, was continued postoperatively. Orbital contents 
were submitted to the Veterinary Pathology Diagnostic 
Services Laboratory at the University of Sydney for his-
topathology and culture.

Crush preparations of the retrobulbar tissue were 
stained with modified Wright–Giemsa (Diff-Quik; Dade 
Behring) and Burke’s modification of the Gram stain to 
reveal numerous tangles of wide gram-positive branch-
ing bacterial filaments and scattered macrophages in 
necrotic tissue (Figure 2). The tissue was cultured on 
sheep blood agar (Oxoid) at 37oC, aerobically, anaerobi-
cally and in 10% CO2, as well as on Sabouraud dextrose 

Figure 1  (a) Marked periorbital swelling, exophthalmos and prolapse of the nictitating membrane (OD), and (b) oral cavity 
swelling in the right pterygopalatine fossa at the junction of the soft and hard palate
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agar containing chloramphenicol and gentamicin at 28oC 
and 37oC. After incubation for 3 days, a heavy growth of 
2.5 mm dull, cream-coloured colonies surrounded by a 
wide zone of complete haemolysis was evident on the 
blood agar plates incubated aerobically and in CO2. No 
growth occurred on the Sabouraud agar and the isolate 
did not grow anaerobically. Aerial hyphae were not 
apparent and the organism was not acid fast. The provi-
sional identification was an aerobic actinomycete and the 
isolate was forwarded to the Queensland Mycobacterium 
Reference Laboratory for further identification.

The molecular identity of the isolate was determined 
by PCR and comparative gene sequence analysis of the 
16S recombinant DNA (rDNA) region (primers BF – 5′ 
AGAGTTGGATCCTGGCTCAG 3′ and R2 – 5′ 
CCTAGAGCTCTTTACG 3′) and Basic Local Alignment 
Search Tool (BLAST) search (http://www.ncbi.nlm.nih.
gov/genbank/). The resulting sequence had 100% 
homology with with known isolates of Streptomyces cin-
namoneus (GenBank accession numbers AB184718.1, 
AB184716.1, AY999754.1 and AB184717.1). On histopa-
thology there was a multifocal inflammatory infiltrate in 
the globe, eyelid and retrobulbar tissue, as well as 
necrotic foci in the globe. Neutrophils, eosinophils, mac-
rophages and gram-positive filamentous bacteria were 
present in all tissues.

Antifungal therapy was ceased and the cat was 
treated with trimethoprim (TMP)/sulfadiazine (SDZ) 
(Tribrissen Schering-Plough) 30 mg/kg q24h PO, pend-
ing susceptibility results. The isolate was susceptible to 
clarithromycin, erythromycin, amoxycillin-clavulanic 
acid, imipenem and cefovecin but resistant to marbo-
floxacin, clindamycin, trimethoprim sulfonamide and 
doxycyline. TMP/SDZ administration was stopped and 
erythromycin (Erymicin 200; Jurox) was commenced (15 
mg/kg q12h SC) but discontinued after 24 h owing to 
lethargy and anorexia. The owners were unable to medi-
cate the cat and the referring veterinarian administered 

amoxicillin/clavulanic acid (40 mg/kg SC) and clarithro-
mycin (125 mg PO) q24h for 1 month. During initial 
treatment the cat developed a reduced menace and 
pupillary light response in the remaining eye; however, 
exophthalmos was not noted. Three months after the 
cessation of treatment there was residual visual impair-
ment in the left eye but the cat was otherwise clinically 
well.

Nine months after initial presentation, the cat repre-
sented to the referring veterinarian with a swelling at the 
previous surgery site. Under general anaesthetic 0.5 ml 
purulent fluid was aspirated from the site. Culture and 
sensitivity were negative. The cat was continued on 
amoxicillin/clavulanic acid (40 mg/kg SC) and clarithro-
mycin (125 mg PO) q24h for a further month and the 
swelling resolved. Antimicrobial therapy was changed 
to azithromyin (Zithromax 125 mg) suspension orally 
q24h for 5 days, then twice weekly as a maintainence 
dose for 3 months. There was residual visual impairment 
in the remaining eye, with clinical signs of mydriasis, 
reduced menace and pupillary light responses remain-
ing. At re-check 3 years after the initial presentation the 
residual visual impairment persisted but the cat was oth-
erewise systemically well.

Discussion
To our knowledge, this is the first report of S cinnamoneus 
infection in a cat. S cinnamoneus, a gram-positive, branch-
ing filamentous bacteria that belongs to the genus 
Streptomyces and order Actinomycetales, which also 
includes Nocardia and Rhodococcus, as well as the anaero-
bic/microaerophilic actinomycetes.1–10 Mycetomas due 
to Streptomyces species are clinically indistinguishable 
from those due to Actinomyces species.11 Streptomyces spe-
cies infections are rarely reported in cats, with two reports 
describing subcutaneous mycetomas over the scapula in 
one cat, and affecting a hindlimb in another. The latter 
was identified as Streptomyces griseus.11,12 Although 

Figure 2  (a,b) Cytological preparations of excised retrobulbar tissue showing numerous tangles of wide-branching bacterial 
filaments in necrotic tissue that were gram positive (Burke’s modification) and (c) stained with a modified Wright–Giemsa stain 
(Diff-Quik)
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reported infrequently, Streptomyces species are a potential 
cause of serious human and animal infections.8,13

Streptomyces species are slow-growing saprophytes,6–8,10 
which are prevelant in tropical and subtropical regions.14 
Infection is usually established after there is a disruption 
of the subcutis or mucosa through abrasion or traumatic 
implantation.1,7,11,12 The collagenase activity of Streptomyces 
species enables access into deeper tissues.15 Immuno- 
suppression due to FeLV or FIV, although not present in 
this case, is a risk factor for the establishment of infection.1 
Once established, infection spreads to adjacent tissues 
and an actinomycotic mycetoma is formed.6,7,16 Soft tissue 
infections can progress to involve bone over time. 
Infection is usually characterised by tumefaction and 
draining sinuses with granules or grains.3

In this case, the underlying route of infection and pre-
cipitating factors were not identified. There was no evi-
dence of dental disease on examination of the oral cavity 
under general anaesthesia or on MRI, and no foreign 
material was identified during nasal cavity lavage or 
orbital exenteration. Given the involvement of the nasal 
cavity and identification of a communication between 
the nasal cavity and orbit at surgery, the most likely route 
of infection was inhalational, possibly involving uniden-
tified plant material, with subsequent invasion of the 
orbit. In retrospect, biopsy and histopathological exami-
nation of affected nasal mucosa may have been helpful. 
Currently, there are no standardised guidelines for the 
treatment of Streptomyces infections in humans or ani-
mals. Lengthy treatments with antimicrobials of up to a 
year have been described for infections in humans.7 In 
this case, exenteration was indicated given the invasive-
ness, location and biological behaviour of the organism.

This case is interesting because the initial clinical pres-
entation of nasal discharge, exophthalmos and oral cavity 
mass in the pterygopalatine fossa is similar to feline sino-
orbital aspergillosis. Erroneous diagnosis of aspergillosis 
was made initially owing to the similar cytological 
appearance of S cinnamoneus to filamentous fungi. 
Streptomyces species possess aerial hyphae that tend to 
form chains, and filaments that can be mistaken for fungal 
hyphae.8 This resemblance is further strengthened by the 
presence of asexual spores,9 once nutrients are depleted.17 
The organism was definitively identified in this case using 
DNA extracted from bacterial culture material and PCR 
and sequencing of the γ region of 16S rDNA, with com-
parison to a reference database (GenBank) using the 
BLAST algorithm. Streptomyces species have been identi-
fied previously by a characteristic gene signature for 23S 
and 16S rRNA.8,17 In this case, the γ region of 16S rDNA 
was found to have 100% identity when compared with 
GenBank sequences of S cinnamoneous. Minimal levels of 
DNA relatedness between strains have been previously 
described with values of genomic relatedness >80% cor-
responding to species-level relatedness.16

Most retrobulbar bacterial abscesses in cats are caused 
by mixed aerobic and anaerobic bacteria, with one study 
identifying Pasteurella species and Bacteroides species as 
the most common isolates.18 Other infectious causes 
include fungi (Cryptococcus species, Penicillium species,19 
Aspergillus species,20–22 Blastomyces species, Coccidioides 
species, phaeohyphomycoses)23 and Pythium insidio-
sum.24 Infections can result from underlying dental or 
nasal cavity disease, penetrating trauma or foreign body 
inoculation or haematogenous dissemination from a dis-
tant focus of infection.18 Cats with bacterial retrobulbar 
abscesses typically present with acute-onset exophthal-
mos and pain on palpation of the globe and opening of 
the mouth.18,25 By contrast, in this case the patient had 
progressive clinical signs over a chronic time course.

Conclusions
Although neoplasia and fungal infections are the most 
common cause of chronic retrobulbar disease in 
cats,26–29 this case report demonstrates that actinomy-
cetes should also be considered a differential diagno-
sis for cats presenting with slowly progressive orbital 
disease.
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