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Introduction
Facial distortion and bony asymmetry in the cat are often 
related to a neoplastic process, with carcinoma, lym-
phoma and sarcoma reported most commonly.1 Fungal 
infections are also known to result in bony remodeling 
centered around the nasal cavity (cryptococcosis) or the 
oral cavity (aspergillosis), and other fungi such as 
Sporothrix species and systemic mycoses can result in 
facial deformity.2–4 Finally, atypical bacteria and myco-
bacterium can be involved in proliferative soft tissue and 
bony lesions in the cat.5,6

In most cases, identification of the underlying etiol-
ogy of facial deformity can be achieved with blood tests, 
advanced imaging, aspiration cytology and microbiol-
ogy, or wedge biopsy; however, some cases elude ready 
identification of the cause. Inflammation in the nasal 
cavity and frontal sinuses is sometimes related to an 

identifiable cause such as a foreign body or tooth root 
disease; however, chronic rhinosinusitis, the most com-
mon disorder affecting the upper respiratory tract of 
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Abstract
Case summary An 8-year-old neutered male indoor cat was presented for evaluation of a year-long history of 
swelling over the bridge of the nose that extended from the subcutaneous tissue of the right upper eyelid to the 
dorsum of the skull. Intermittent regression of the mass lesion was reported with antibiotic or corticosteroid therapy; 
however, progressive swelling, malaise and hiding behavior persisted. CT revealed an aggressive osteolytic mass 
lesion in the right and left nasal cavities and extending into the frontal sinuses. Rhinoscopy using a 2.8 mm rigid 
telescope revealed somewhat normal-appearing turbinates rostrally and ventrally on the left side, with turbinate 
destruction on the right. After obtaining a biopsy from the right side of the nasal cavity, thick material filling the entire 
nasal cavity was visible caudally and was extracted endoscopically from a rostral approach. Surgical biopsy of the 
dorsal nasal bridge resulted in protrusion of inspissated material from the incision site. Rhinoscopic exploration 
revealed that the material extended into both frontal sinuses. Following extensive debridement and medical therapy, 
marked resolution of facial asymmetry was achieved.
Relevance and novel information Facial distortion is often considered suggestive of a neoplastic process; however, 
it can also be seen with fungal and mycobacterial infections, and, in this case, an inflammatory condition of 
unknown etiology. In this cat, aggressive intervention and debridement of necrotic debris resulted in substantial 
bony remodeling of the skull and return to normal activity levels.
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cats,7 is a particularly challenging disease process that 
has evaded adequate description of the etiopathogenesis 
of disease. Multiple studies using invasive and molecu-
lar diagnostic testing have failed to identify a treatable 
condition, which interferes with effective therapeutic 
intervention. This case illustrates the utility of repeat 
diagnostic imaging and intervention to investigate and 
resolve facial deformity associated with an inflamma-
tory condition of unknown etiology.

Case description
An 8-year-old indoor, neutered male domestic shorthair 
cat was presented to the William R Pritchard Veterinary 
Medical Teaching Hospital at the University of California, 
Davis, for evaluation of a non-painful, generalized expan-
sion of the nasal bridge that was first noted 1 year previ-
ously. Initially, the owners observed subcutaneous tissue 
swelling of the right eyelid resulting in epiphora, and this 
swelling gradually expanded across the nasal bridge. They 
reported good appetite but general malaise and increased 
hiding behavior over the course of the year. Past history 
was unremarkable except for chronic sneezing that was 
managed with 1 mg chlorpheniramine each evening.

During the year prior to presentation, the cat had seen 
multiple veterinarians, including board-certified intern-
ists, ophthalmologists and oncologists. A complete blood 
count (CBC), chemistry panel and urinalysis were nor-
mal, cryptococcal antigen titer was negative and thoracic 
radiographs demonstrated a moderate bronchial pattern 
with focal alveolar infiltrates consistent with mucus 
plugging. Fine-needle aspiration cytology of the eyelid 
mass and several biopsy samples of the region across the 
nasal bridge 9–10 months prior to referral revealed 
marked histiocytic and mild neutrophilic and lympho-
cytic inflammation suggestive of an inflammatory nod-
ule. The swelling partially regressed intermittently with 
combinations of oral antibiotics (marbofloxacin, doxycy-
cline, azithromycin), intralesional steroid injections, and 
oral or ophthalmic corticosteroids.

Two months prior to referral, nasal CT revealed a cen-
trally hypodense, peripherally contrast-enhancing soft 
tissue mass dorsal to the bridge of nose, with a defect in 
the dorsal aspect of the maxilla and nasal bones. A biopsy 
was obtained externally from between the eyes and 
revealed severe necrotizing and suppurative inflamma-
tion. Bacterial and fungal cultures of the biopsy sample 
were negative. Fluconazole was initiated, but swelling of 
the nasal bridge progressed, the suture site began to ooze 
bloody fluid and a smaller lump developed on the right 
upper eyelid, prompting referral to the Oncology Service 
at UC Davis. Physical examination revealed marked wid-
ening of the nasal bridge with an oozing biopsy site cen-
trally, facial distortion and an eyelid mass on the right 
upper lid (Figure 1). The remainder of the physical exam-
ination was within normal limits. Feline leukemia virus/
feline immunodeficiency virus and repeat cryptococcal 

antigen tests were negative. Abdominal ultrasound 
revealed splenomegaly and aspirates suggested possible 
emerging hepatosplenic lymphoma or splenic reactivity. 
DNA was extracted from coverslip slides from the splenic 
aspirate and T-cell molecular clonality PCR resulted in 
reproducible broad polyclonal humps, indicative of a 
reactive or hyperplastic process. Fluconazole (50 mg), 
marbofloxacin (18.75 mg) and doxycycline (50 mg) were 
discontinued.

Ten days later, the cat was referred to the Internal 
Medicine Service. No weight loss or inappetence were 
reported, and the history was negative for coughing, 
diarrhea, vomiting, nasal discharge and polyuria/poly-
dipsia. Travel history revealed that the cat had moved 
from New Jersey to Virginia to Tennessee and then 
California 2.5 years ago. On physical examination, the cat 
was normothermic and eupneic. Non-painful swelling of 
the nasal bridge began 5 mm caudal to the nostrils and 
extended to the top of the head, as seen previously. It was 
~2 cm in width and coalesced with an area of swelling 
near the medial canthus of the right eye. There was a cir-
cumferential area of alopecia (1 cm in diameter) above the 
swelling from a previous biopsy. Bilateral nasal airflow 
was present, oral examination was unremarkable, and 
local lymph nodes were normal in size and consistency. A 
grade III/VI left parasternal heart murmur was auscul-
tated with normal rhythm and femoral pulses.

Differential diagnoses for facial asymmetry and swell-
ing included fungal infection (Aspergillus species, a non-
encapsulated Cryptococcus species, Sporothrix species, 

Figure 1 An 8-year-old neutered male domestic shorthair 
cat had marked widening of the nasal bridge with an oozing 
biopsy site centrally, facial distortion and an eyelid mass on 
the right upper lid on presentation to the Oncology Service
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other fungal species), atypical mycobacterial infection 
and a poorly exfoliating, slow-growing neoplastic pro-
cess. The owner agreed to repeat diagnostic testing.

A pre-anesthetic echocardiogram showed no evidence 
of organic heart disease, and the murmur was ascribed to 
dynamic right ventricular outflow tract obstruction.  
A CBC revealed a normocytic, normochromic, non-
regenerative anemia (hematocrit [Hct] 18.8%, reticulo-
cytes 52,300/µl) consistent with anemia of chronic disease 
and normal white blood count (13,700/µl; reference 
interval [RI] 4500–14,000/µl) characterized by normal 
neutrophil numbers (3209/µl; RI 2000–9000/l) and mild 
lymphocytosis (9854/µl; RI 1000–7000/µl) with normal 
cytologic morphology. Whole blood was submitted for 
Mycoplasma haemofelis/haemocanis quantitative PCR and 
was negative. A chemistry panel revealed hyperbiliru-
binemia (0.4 mg/dl; RI 0–0.2 mg/dl) with normal liver 
enzymes, and urinalysis showed a urine specific gravity 
of 1.050 with bilirubinuria (3 mg/dl).

A cross-match and blood typing was performed prior 
to anesthesia for CT and endoscopy. A packed cell vol-
ume of 12% was detected after induction, which neces-
sitated a transfusion with 1 unit of packed red blood 
cells. A second unit was administered approximately 3 h 
into the procedure to provide continued cardiovascular 
support. A 0.6 mm axial CT of the skull pre- and post-
contrast revealed a large, soft tissue-attenuating, hetero-
geneously contrast-enhancing mass predominately 
within the right nasal cavity and extending into the left 
nasal cavity and frontal sinuses (Figure 2; see also Video 
1 in the supplementary material). Thin mineral striations 
were present throughout the mass. There was severe 
patchy osteolysis of the left and right nasal bones and 
the nasal portion of the frontal bones, as well as partial 
osteolysis of the right orbital plate, frontal processes of 
the left and right maxillary bones, and frontal sinus sep-
tum, resulting in severe expansile dorsal and right-sided 

facial distortion. There was a focal region of lysis of the 
nasal portion of the left frontal bone with dorsal soft tis-
sue swelling.

Rhinoscopy demonstrated a normal appearance to the 
ventral turbinates on the left side and mild turbinate 
swelling dorsally. On the right side, mucus and turbinate 
destruction was noted dorsally, as well as a yellow poly-
poid mass lesion (Figure 3). Biopsy of the lesion revealed 
mats of caseous material caudally that were debrided 
with 2 mm cup biopsy forceps. A 2 cm skin incision was 
made over the rostral aspect of the dorsal nasal swelling 
and resulted in exudation of a similar thick, yellow, case-
ous substance from the site (Figure 4). This material filled 
the dorsal expansile compartment of the nasal cavity and 
both frontal sinuses, and was removed by rhinoscopically 
assisted debridement using a 3 mm curette and flushing 
(see Video 2 in the supplementary material). Intranasal 
and sinus material was submitted for histopathology, bac-
terial, fungal and mycoplasmal culture, and mycobacte-
rial culture and PCR. The resulting cavity was copiously 
lavaged and visually inspected with the rigid telescope to 
ensure removal of all gross disease, and the skin incision 
was closed with a buried interrupted subcuticular pattern 
with 4-0 monocryl and two external cruciate skin sutures 

Figure 2 Parasagittal pre-contrast CT reconstruction of the 
skull reveals a dorsally expansile and lytic mass lesion

Figure 3 Rhinoscopy of the right nasal cavity revealed 
moderate turbinate destruction (arrow, a). (b) Post-biopsy: 
thick mucoid material (*) was visible caudally
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of 4-0 nylon. A 6 cm section of a 5 Fr red rubber tube was 
placed transdermally into the cavity to allow venting of 
air and was affixed to the skin with a finger trap pattern 
using 3-0 nylon (Figure 5). Buprenorphine (0.02 mg/kg) 
was administered intramuscularly twice post-procedure 
for pain control.

The cat was discharged on amoxicillin–clavulanic 
acid (13 mg/kg) q12h pending culture results and 
piroxicam (0.21 mg/kg) q24h for 1 week then q48h for 
1 month. Piroxicam was chosen for its anti-inflamma-
tory and pain relief properties based on clinical experi-
ence with long-term use in cats diagnosed with nasal 
inflammation post-biopsy. Histopathology of samples 
from both nasal cavities and from the dorsal nasal 
bridge was reported as necrotic debris characterized by 
pale eosinophilic to basophilic, amorphous material 
with scattered karyorrhectic nuclear and cellular debris, 
and abundant degenerate neutrophils. Sunburst-like 
foci composed of radiating, clear clefts (cholesterol) 
and small, polygonal, polarizing structures were dis-
tributed multifocally within the necrotic material. 
Spicules of shattered turbinate structures were scat-
tered among the tissue fragments. The respiratory 
mucosa was variably hyperplastic and the submucosa 
expanded by edema and infiltrated by multifocal to 
regionally extensive aggregates of lymphocytes, plasma 
cells and neutrophils. All sections were similarly 
affected by a marked, multifocal to regionally exten-
sive inflammatory process characterized by 

lymphocytes, plasma cells and fewer neutrophils. 
Special stains (periodic acid–Schiff and Grocott methe-
namine silver) were negative for organisms, while 
Giemsa and Gram staining revealed rare extracellular 
rods and cocci, and bacterial cultures (aerobic, anaerobic 
and mycoplasma) were negative. Mycobacterium quan-
titative PCR and culture from nasal tissue/debris were 
negative, and fungal culture was negative.

Four days after discharge, the red rubber stent was 
removed by the referring veterinarian when the eye was 
noted to be swollen, and sutures were removed at 14 
days. Repeat CBC revealed mild anemia (Hct 28%; RI 
29–48%) and persistent lymphocytosis (9840/μl; RI 1200–
8000/μl). Renal parameters remained within the RI 
(blood urea nitrogen 19 mg/dl [range 14–36 mg/dl]; cre-
atinine 1.0 mg/dl [range 0.6–2.4 mg/dl]), and both biliru-
binemia and bilirubinuria had resolved. Medications 
were discontinued after 1 month. One year after inter-
vention, marked improvement in remodeling of the skull 
had occurred (Figure 6), although no additional imaging 
was performed, and the cat was reported to be more 
interactive and energetic than in the previous 2 years.

Discussion
Facial deformity in the cat is most commonly associated 
with nasal neoplasia or fungal infection.1,4,8,9 The most 
common infectious disease process resulting in facial 

Figure 4 Incision into the mass effect on the dorsal nasal 
bridge resulted in exudation of thick mucoid material

Figure 5 A 6 cm segment of a 5 Fr red rubber tube was 
sutured into the cavity that resulted from debridement of 
inspissated material from the frontal sinuses
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deformity is cryptococcosis, although Sporothrix species 
and phaeohyphomycoses should also be considered as 
causes for a mass lesion, along with systemic mycotic 
agents such as Histoplasma capsulatum and Blastomyces 
dermatitidis. Most of these fungi are readily apparent on 
cytologic preparations, although non-encapsulated spe-
cies of Cryptococcus can be more challenging to identify 
and can result in a false-negative antigen titer.10 The 
newly recognized Aspergillus felis is commonly associated 
with orbital and paranasal soft tissue involvement with 
mass lesions in the nasal cavity, nasopharynx and oral 
cavity, as well as orbital lysis, but the Aspergillus species 
can usually be visualized histologically.2,11 Atypical bac-
terial, including mycobacterium and Neisseria-like organ-
isms, can also lead to a similar presentation; however, 
organisms are more typically identified in aspirates or 
biopsy samples and can be grown in culture, albeit using 
a specialized medium.5,6,12 While chronic rhinosinusitis is 
one of the most common nasal conditions of cats,7 and is 
often associated with internal destruction of turbinates, 
bony proliferation and external remodeling of the skull 
are not typical.

In this case, multiple cultures were negative for both 
typical and atypical organisms, and histopathology of the 

tissue revealed primarily necrosis and chronic inflamma-
tion. It is possible that chronic antibiotic therapy sup-
pressed growth of potential pathogens; however, the 
etiology of this cat’s destructive and proliferative facial 
lesion remains unclear. It is possible that an unrecognized 
pathogen gained access to the frontal sinuses via the 
nasal route with local extension, as has been proposed for 
A felis, as well as other fungal organisms.2 Given that the 
swelling originated near the medial canthus of the right 
eye, a penetrating foreign body might have entered via 
that approach and traveled toward the frontal sinuses; 
however, no such substance was identified with imaging 
or histopathology. Nevertheless, this remains a potential 
etiology as it is not uncommon for foreign material to 
migrate through a site and exit the body, leaving a trail of 
inflammation in its path. We did not have access to previ-
ous biopsy slides to compare the type of cellular infiltrate 
present in order to elucidate the progression of the 
inflammatory process.

While the material removed from the nasal cavity 
and the dorsal nasal bridge was similar to that found in 
chronic rhinosinusitis, it is unusual that the cat did not 
display nasal discharge, which is one of the top histori-
cal findings in this syndrome. Antihistamines are some-
times recommended for cats with sneezing and nasal 
discharge based on their use in humans with rhinitis, 
and long-term use was employed in the cat of this 
report. It is possible that use of antihistamines might 
have masked the typical signs of rhinitis by drying of 
secretions and lessening nasal discharge. This might 
also have contributed to inspissation of mucus and 
impaction of this material in the nasal cavity and frontal 
sinus, resulting in overwhelming inflammation and the 
expansile mass effect. The etiology of the inflammation 
remains unclear.

CT suggested a mass effect on the dorsum of the 
nose and the release of necrotic, inspissated material 
during surgical biopsy was unexpected. The exposure 
provided through the surgical site allowed effective 
debridement of necrotic and inflamed material as far 
back as the frontal sinuses and was likely instrumental 
in providing relief in this cat. Combining a more tradi-
tional external surgical approach with concurrent inter-
nal endoscopic visualization of the nasal cavity during 
debridement was useful in this case. Rhinoscopic visual 
inspection of the nasal and sinus cavities provided 
magnification and access into crevices that allowed cli-
nicians to identify and surgically target focal areas of 
residual disease that could not be seen from the surgi-
cal approach, ultimately providing a more complete 
debridement. Despite the lack of detected pathogens, 
antibiotic therapy was used in the management of this 
cat given the surgical exploration and extensive cavity 
that resulted following debridement, which could be 
susceptible to harboring infection. After 1 month of 

Figure 6 One year follow-up image of the 9-year-old neutered 
male domestic shorthair reveals marked resolution of facial 
swelling
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amoxicillin–clavulanic acid, no further antibiotic treat-
ment has been required in the year since debridement. 
We consider it highly unlikely that an undetected fun-
gal or atypical bacteria would have responded so well 
to therapy. Non-steroidal anti-inflammatory treatment 
was provided for pain relief, as well as control of 
inflammation, and likely contributed to the improve-
ments in facial remodeling noted over time. This agent 
was used cautiously (daily then every other day) to 
avoid gastrointestinal or renal side effects and was well 
tolerated over the month of therapy.

Conclusions
In this case, a multimodal approach to therapy incorpo-
rating advanced imaging, pathology, and endoscopic, 
surgical and medical treatment resulted in a successful 
outcome. Cooperation and collaboration among multi-
ple services provided a complete evaluation of the 
underlying condition and ultimately led to resolution of 
clinical disease in this unusual case with chronic inflam-
mation of indeterminant cause.
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