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Abstract

Case summary An 8-year-old domestic longhair cat was evaluated for a right ventral subcutaneous cervical
mass. Serial bloodwork and contrast-enhanced cranial and thoracic CT initially lacked ethmoturbinate
lysis and showed a progressive, vascularized, right ventral cervical mass involving local lymph nodes. The
mass was removed surgically on two occasions. Histopathology and fungal culture were diagnostic for a
recurring sclerosing fungal granuloma and pyogranulomatous and eosinophilic lymphadenitis, consistent with
Aspergillus species. The cat was treated with oral itraconazole; however, owing to the owner’s non-compliance
in administering the medication and disease progression, the cat was humanely euthanized 3 years after
diagnosis.

Relevance and novel information The development of a cervical subcutaneous fungal granuloma of Aspergillus
species in a domestic longhair cat before obvious maxillary, orbital or ethmoturbinate lysis on initial diagnostics is
rare and suggests an early onset of lymphatic or hematogenous spread from a suspected nidus of infection within
the sinonasal cavity.
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Introduction

Aspergillus species are a ubiquitous opportunistic fungus
found in the environment. It is considered to be an emerg-
ing infectious disease that affects mammals worldwide.!2
Aspergillosis can be classified as invasive, semi-invasive
or non-invasive, and is frequently caused by Aspergillus
fumigatus, followed by Aspergillus niger, Aspergillus felis
and Aspergillus fischeri.!** Common sites of infection are
the sinus cavity, orbit and thorax, with focal infections
reported in the ear canal, cornea, gastrointestinal tract
and urinary bladder.48 Aspergillus species infection
typically occurs through inhalation. Rarely, spread can
occur via lymphatic or hematogenous routes. This report
documents the development of a cervical subcutaneous
Aspergillus species granuloma in a cat prior to obvious
maxillary or ethmoturbinate lysis, suggesting early-onset
lymphatic or hematogenous spread.

Case description

An 8-year-old male neutered domestic longhair cat
weighing 6.54kg with an unknown vaccination status
was referred for a 3-week history of a right ventral
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cervical mass. Primary care complete blood count (CBC)
and serum biochemistry revealed hyperglobulinemia
(8.7 g/dl; reference interval [RI] 2.9-4.7) as the only clini-
cally significant finding.

On presentation, physical examination revealed a large,
subcutaneous, mobile mass (30mm X 25mm) in the right
ventral cervical region. CBC showed no clinically sig-
nificant findings. Serum biochemistry revealed mild
hypoalbuminemia (2.4g/dl; RI 2.6-4.0) and hyper-
globulinemia (7.4g/dl; RI 2.9-4.7). Feline leukemia
virus antigen and feline immunodeficiency antibody
SNAP tests (IDEXX Laboratory) were negative. The
patient was sedated with dexmedetomidine 0.005mg/kg
(Dexdomitor; Orion Pharma) and butorphanol 0.3mg/kg
intravenously (Torbutrol; Bristol-Myers). Cranial, cervical
and thoracic CT scans were acquired (Aquilion 64 slice,
36-5 [Toshiba] and Tsurumichuo 4-chrome [Tsurumi-Ku])
before and after intravenous injection of iodinated con-
trast medium (1.83ml/kg iodixanol [Isovue 300; General
Electric Healthcare]). Images revealed lymphadenopa-
thy of the right medial retropharyngeal lymph node
(RMRLN; 39mm X 18 mm X 19 mm) and right mandibu-
lar lymph node (RMLN; 12mm X 14mm X 7mm), bilat-
eral non-destructive rhinitis with soft tissue attenuating
and non-contrast-enhancing material in the frontal sinus
and right sphenoid sinus causing ill-defined turbinate
margins and no maxillary or ethmoturbinate lysis.
Cytology of the mass showed plasma cell prolifera-
tion, eosinophilia and mast cells, suggestive of a reac-
tive lymph node. Serum protein electrophoresis (SPE;
IDEXX Laboratory) was consistent with a polyclonal
gammopathy with severe hypergammaglobulinemia
of 5.33g/dl (RI 0.3-2.5). The owner declined additional
diagnostics at this time.

Five months later, the cat re-presented for progression
of the mass (45mm X 45mm). Chemistry revealed per-
sistent hypoalbuminemia (2.5g/dl; RI 2.6-4.9) and
hyperglobulinemia (8.4g/dl; RI 2.9-4.7). Cervical and
thoracic CT was repeated under sedation as previously
described, revealing a large right ventral cervical mass
with ill-defined margins causing deviation of the hyoid
bones, the base of the tongue, larynx and pharynx to the
left. There was also bilateral mandibular lymphade-
nopathy (right 12mm X 14mm X 7mm; left5mm X 5mm
X 6mm) and severe enlargement of the RMRLN (50 mm
X 41mm X 47mm; Figure 1). Cytology of the RMLN
showed lymphoid reactivity with mixed inflammation
and no evidence of neoplasia. Ultrasound-guided fine-
needle aspiration of the mass, liver and spleen were per-
formed. Cytology of the mass was inconclusive, whereas
the liver and spleen showed marked plasmacytosis.
Surgical excision with histopathology of the RMLN
and cervical mass was recommended and pursued.
Histopathology of the lymph node diagnosed scleros-
ing pyogranulomatous eosinophilic lymphadenitis with
fungal hyphae. The cervical mass was a pyogranuloma
with numerous branching hyphae (Figure 2). Fungal

cultures were not performed. The patient was given
robenacoxib (1mg/kg PO [Onsior; Elanco]) once after
surgery and discharged with buprenorphine (0.01mg/
kg oral transmucosally [OTM] q8h [Buprenex; Indivior])
and liquid suspension itraconazole (5.05mg/kg PO q24h
[Sporanox; Janssen Pharmaceutica]). However, owing to
difficulty administrating at home, the patient only
received one dose of itraconazole.

The patient re-presented 17 months postoperatively
for suspected recurrence of the cervical fungal granu-
loma. Physical examination revealed a firm, lobulated
right subcutaneous ventral cervical mass (50 mm X
30mm) near the scar of the previous excision site. The
right superficial cervical lymph node (RSCLN) was firm
and enlarged on palpation (15mm in length). CBC, serum
biochemistry and CT were repeated and compared with
previous visits. Anemia (hematocrit 27%; RI 30-45%),
lymphopenia (679/pul; RI 1500-7000), hypoalbuminemia
(25g/dl; RI 2.6-4.0) and hyperglobulinemia (9.2g/dl;
2.9-4.7) were identified. Imaging revealed an enlarged
right cervical mass, left mandibular lymphadenopathy,
decreased lung lobe sizes and tortuosity of the cranial
mediastinal blood vessels (Figure 1). Cytology of the
mass revealed mixed inflammation with intralesional
fungi. Marginal surgical excision of the recurring fungal
granuloma and RSCLN were performed and submitted
for histopathological analysis and fungal culture.

Histopathology yielded similar results: pyogranuloma-
tous lymphadenitis with intralesional fungal hyphae
(Figure 3). Fungal culture revealed Aspergillus species
characterized by branching fungal hyphae with roughly
parallel walls and Grocott’s methenamine silver (GMS)
and periodic acid-Schiff (PAS) confirmed recurrence.
Speciation was not performed. The patient was dis-
charged with gabapentin (10mg/kg PO g8h [Neurontin;
Pfizer]), robenacoxib (1mg/kg PO q24h), liquid suspen-
sion itraconazole (5.05mg/kg PO q24h) and buprenor-
phine (0.01mg/kg OTM q8h).

The cat re-presented 11 months after the second sur-
gery for acute respiratory distress. Liquid suspension
itraconazole (5.05mg/kg PO q24h) had not been admin-
istered as instructed. Physical examination revealed a
firm, lobulated, subcutaneous mass (120 mm X 40 mm)
in the left ventral cervical region, immediately caudal
to the mandible. A gallop rhythm with a grade 4/6
left parasternal systolic murmur was auscultated. CBC
revealed a non-regenerative anemia (hematocrit 15.2% [RI
30-45%]; reticulocytes 6800/pul [RI 0-50,000]). Doppler
blood pressure was 112mmHg. An echocardiogram
showed left ventricle thickening with mitral regurgita-
tion and turbulent outflow, consistent with hypertrophic
cardiomyopathy without signs of heart failure. Contrast-
enhanced cranial and thoracic CT was repeated, show-
ing a large mass (56 mm X 38mm X 34mm) extending
from the right retrobulbar region to the nasopharynx,
caudally to the thoracic inlet, causing rightward devia-
tion of the hyoid apparatus, larynx, trachea, thyroid
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Figure 1 (a) Sagittal, soft tissue window, contrast-enhanced CT of the cervical region 5 months after initial presentation. Note
the severely enlarged, progressive, well-vascularized right ventral cervical mass (asterisk) with involvement of the right medial
retropharyngeal lymph node (arrow). (b) Transverse, soft tissue window, contrast enhanced CT of nasal cavity. Note the minimal
soft tissue opacity in the nasal cavity and no bony lysis (arrow). (c) Transverse, soft tissue window, contrast-enhanced CT of

the cranial cervical region. Note the mass (asterisk) and the right medial retropharyngeal lymph node (arrow). (d) Sagittal, soft
tissue window CT of the cervical region with iodinated contrast 22 months after initial presentation. Note the mass (asterisk).
(e) Transverse, soft tissue window CT of the cervical region with iodinated contrast. Note the enlarged right ventral cervical mass
(asterisk). (f) Sagittal, soft tissue window CT of the cervical region with iodinated contrast 33 months after initial presentation.
Note the retrobulbar mass effect, as well as the cervical mass dorsal and ventral to the trachea (asterisks). (g) Transverse, soft
tissue window CT of the cervical region with iodinated contrast. Noted the mass effect displacing the right globe (arrow)
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Figure 2 (a) Hematoxylin and eosin photomicrograph (X 40) of the granuloma effacing lymph node. Note the central area
of necrotic debris containing frequent eosinophils and degenerate neutrophils surrounded by concentric rings of epithelioid
macrophages, lymphocytes and a fibrous capsule (yellow arrow). (b) Periodic acid-Schiff stain (X 1000) of the granuloma
effacing lymph node. Note the numerous intralesional fungal hyphae (red arrow)

glands and cervical esophagus, as well as displacement
of the right globe (Figure 1). The left lateral mandibular
lymph node was enlarged (12mm X 7mm). The left com-
mon carotid artery coursed through the mass, and there
was sternal and cranial mediastinal lymphadenopathy,
in addition to a pulmonary nodule within the left caudal
lung lobe. There was marked loss of endoturbinate struc-
tures of the right and left nasal cavity, with soft tissue-
attenuating material within the lateroventral aspect of
the right nasal cavity. Given the extent of the fungal
granuloma and recurring nature, surgical resection was
not advised, and the cat was humanely euthanized with-
out necropsy.

Discussion

This report is of an Aspergillus species granuloma
forming in the subcutaneous ventral cervical region of
a cat suspected to be secondary to hematogenous or
lymphatic dissemination from the nasal cavity. Initial
diagnosis of Aspergillus species was achieved based on
surgical excision and histopathology. Recurrence was
diagnosed based on repeat surgical excision, histopa-
thology, histochemical stains (GMS and PAS; Figures 2
and 3) and fungal culture. Histopathology revealed severe
pyogranulomatous and eosinophilic lymphadenitis with
numerous intralesional, branching and fungal hyphae
with parallel walls, findings consistent with previously
described aspergillosis cases.?*

Serial chemistries showed persistent hyperglobulin-
emia, the most frequently reported laboratory abnormality
associated with aspergillosis.®-1? Similar changes can be
found with neoplastic processes; therefore, SPE was pur-
sued. These results were consistent with a polyclonal
gammopathy, signifying an underlying inflammatory or
infectious disease rather than neoplasm. Cytology and
histopathology were used to identify the presence of
fungal hyphae.? These results, in conjunction with results
from the SPE, confirmed Aspergillus species infection.

Cranial CT showed evidence of nasal disease in this
patient at presentation. Given the presence of soft tissue-
attenuating material within the nasal cavity without
associated bone lysis, it is possible that the cat initially
had rhinosinusitis or allergic rhinitis. Similar ventral
distribution of fluid and soft tissue material was seen in
a series of cats with rhinitis.!® Sinonasal neoplasia and
fungal infections are also frequently associated with par-
anasal bone lysis at the time of diagnosis, yet there was
no evidence of bone lysis in this cat at presentation.!*!5
Additionally, hyperattenuating soft tissues were commonly
seen in a study of cats with sinonasal fungal disease yet
similar enhancement following contrast injection was
not seen in this cat.!®> Had bone and/or nasal turbinate
destruction been noticed at the time of the initial CT,
rhinoscopy, biopsy and culture sample acquisition would
have been recommended for further evaluation.

Without bone lysis, we suspect the fungus metastasized
to the cervical integument and lymph nodes via hemato-
genous or lymphatic routes from the nasal cavity. There
are reports of rare focal infections within the urinary
bladder and gastrointestinal tract.** However, these
dissemination routes could have resulted from an
ascending infection through the urinary system or oral
ingestion, respectively. It appears that this route of
dissemination in cats may occur more frequently
than initially thought in the absence of ethmoturbinate
lysis. In addition, the feline report by Cormack and
colleagues had primary dissemination to adjacent tis-
sue planes through the naso-orbital structures and res-
piratory system.!® These routes account for the most
common dissemination paths and are classically associ-
ated with upper respiratory signs and/or epistaxis.?
Orbital bone lysis was not documented in our cat until
22 months after presentation. Albeit rare, we caution
readers that dissemination to the integument and
locoregional lymph nodes can occur without apparent
sinonasal symptomatology.
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Figure 3 (a) Hematoxylin and eosin (HE) stain (X 40) of the granuloma. Note the frequent eosinophils and degenerate
neutrophils surrounded by concentric rings of epithelioid macrophages, lymphocytes and a fibrous capsule (yellow arrow).
(b) HE stain (X 400) of the edge of granuloma with rare fungal hyphae. Note that eosinophils and necrotic debris dominate
this area with rare eosinophilic fungal hyphae. The right side of the image shows the internal edge of the granuloma, with
foamy macrophages and scattered small lymphocytes (red arrow). (c) Grocott's methenamine silver stain (X 40) of the same
granuloma as (a). Note the abundance of fungal hyphae within the center of the granuloma (green arrow). (d) Grocott’s
methenamine silver stain (X 400) of the same granuloma as (b). Note the fungal morphology, which consists of fungal hyphae
of 3-6 um width with roughly parallel walls, regular branching and variable angles ranging from approximately 45° to 90°
(blue arrow). (e) Periodic acid-Schiff stain (X 400) of the same granuloma as (b) and (d). Note the fungal hyphae, in addition
to the previously described features (black arrow). (f) Ventral cervical fungal granuloma. On removal, the granuloma had
coalescing pyogranulomas, eosinophilic infiltrates, supported by mature fibrocollagenous tissue, necrotic tissue, hemorrhage
and collagen degeneration, as well as numerous branching hyphae with inflammatory infiltrates. A diagnosis of severe
sclerosing pyogranulomatous and eosinophilic lymphadenitis associated with intralesional fungi was determined
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Although no prospective case-controlled studies
exist on the treatment of feline aspergillosis cases, the
prognosis for non-invasive aspergillosis is relatively good
when appropriately treated, whereas the prognosis of the
invasive form is relatively poor, despite treatment.?%1”
Aspergillus species infections are typically treated with
topical or systemic antifungals. Correct identification
via molecular testing and antifungal susceptibility is
instrumental in guiding therapy and limit azole cross-
resistance.’ Molecular testing and early fungus specia-
tion could have been used to guide antifungal selection;
however, neither were performed. Most cryptic species
of Aspergillus are resistant to itraconazole,!” yet this
antifungal was selected as it is usually effective against
Aspergillus fumigatus.

Conclusions

Feline aspergillosis is an emerging disease, with a growing
number of cases and novel tissue involvement. Species
identification is crucial to tailor treatment protocols.
This report documents a case of suspected lymphatic or
hematogenous dissemination of sinonasal aspergillosis to
cervical lymph nodes and subcutaneous tissues in a cat
years before suffering from paranasal bone destruction,
warranting consideration as a differential.
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