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Introduction
Sino-nasal aspergillosis (SNA) is a rare condition in cats, 
typically characterised by sneezing, nasal discharge and 
nasal turbinate destruction.1 It is distinguished from the 
more invasive sino-orbital aspergillosis (SOA) by the 
lack of orbital and surrounding tissue invasion; how-
ever, it has been suggested that SOA may represent an 
extension of SNA caused by the more invasive Aspergillus 
species.2,3 Owing to its rarity, the evidence base regard-
ing feline SNA is limited compared with the canine and 
human literature.4 Furthermore, previous guidelines on 
the treatment of feline SNA are often conflicting, some 
stating that systemic antifungal agents are required in 
combination with local therapy,5 and others stating that 
systemic therapy is only required if there is histological 

evidence of mucosal invasion by fungal hyphae or cul-
ture of Aspergillus felis.4,6,7

This case report describes the treatment and outcome 
of a rare condition of feline SNA resulting from 
Aspergillus versicolor and Aspergillus fumigatus co- 
infection. Treatment involved debridement in combina-
tion with topical and systemic azole therapy with repeat 
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Abstract
Case summary  Feline sino-nasal aspergillosis is a rare condition with only sparse heterogeneous reports in the 
literature regarding its treatment. This report describes the presentation, treatment and outcome of a cat with  
sino-nasal aspergillosis treated by meticulous debridement in combination with topical and systemic azole therapy. 
Diagnosis was based on MRI, in combination with rhinoscopic assessment and visualisation of fungal plaques, 
followed by histopathology, fungal culture and panfungal PCR. The cat was treated by debridement of fungal 
plaques via anterior rhinoscopy and frontal sinusotomy and local instillation of 1% clotrimazole solution, followed 
by a 4-week course of oral itraconazole. Histopathology confirmed fungal rhinitis and culture identified Aspergillus 
fumigatus and Aspergillus versicolor. Clinical remission was achieved after treatment; however, evidence of 
persistent infection was confirmed in the post-mortem examination 8 months after the cat was euthanased for 
unrelated reasons.
Relevance and novel information  Despite clinical remission, the persistence of fungal infection post mortem 
highlights the challenges of monitoring the response to treatment and illustrates that the resolution of clinical signs 
does not necessarily equate with a disease cure.
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MRI. Since this is a rare condition with no previous 
reports of feline SNA from A versicolor, this case report 
aims to contribute clinically relevant data to the current 
limited literature.

Case description
A male neutered domestic shorthair cat aged 13 years and 
10 months was presented with a 5-day history of intermit-
tent epistaxis. Lateralisation of epistaxis could not be 
determined owing to paroxysms of sneezing. The patient 
had been investigated 19 months previously for sneez- 
ing, bilateral purulent nasal discharge and intermittent 
epistaxis. Investigations, including MRI (Figure 1), rhi-
noscopy and nasal histopathology, had been consistent 
with chronic lymphoplasmacytic and neutrophilic rhini-
tis. Ulceration of the nasal planum, gingivostomatitis and 
glossitis had been documented and a positive feline calici-
virus result obtained on PCR. After a full-mouth dental 
extraction, the oral lesions resolved and nasal signs were 
reported to have improved. Aside from a longstanding 
history of concurrent diabetes mellitus (well manag- 
ed with lente insulin 3.0 IU SC q12h, Caninsulin; MSD 
Animal Health), there was no other pertinent medical his-
tory, including no travel outside of the UK.

The clinical examination was unremarkable, with no 
evidence of nasal discharge, deformity, altered airflow and 
no pain on nasal and facial palpation. Clinicopathological 

investigations identified no abnormalities other than a 
mild mature neutrophilia (19.03 ×109/l, reference interval 
[RI] 2.5–12.5 ×109/l) and moderate, regenerative anaemia 
(PCV 20%, RI 26–45; reticulocytes 260 ×109/l, RI 0–60 
×109/l). MRI of the head documented multifocal turbinate 
destruction with T2-weighted (T2W) hyperintense mate-
rial throughout both nasal cavities, extending into the 
right frontal sinus and the left sphenoid sinus (Figure 2). 
The right frontal sinus was filled with heterogeneously 
T2W hypointense, T1-weighted mildly hyperintense non-
contrast enhancing material. Similar material was also pre-
sent in the right ventral meatus and choana.

On rhinoscopy, turbinate destruction was evident 
bilaterally, along with a large volume of mucopurulent 
discharge. In both middle meatuses, conglomerates of 
cream-brown caseous material resembling fungal 
plaques extended into the caudal ventral meatus in the 
right nasal cavity and occluded the choana. The plaques 
were debrided and retrieved via the external nares and 
via the choanae into the nasopharynx. Both nasal cavi-
ties were flushed copiously with 0.9% sodium chloride. 
Histopathology of the nasal turbinates and plaques 
demonstrated a marked chronic-active ulcerative neu-
trophilic sinusitis with abundant intraluminal periodic 
acid–Schiff (PAS)-positive fungal hyphae, consistent 
with fungal rhinosinusitis; however, the fungal culture 
and PCR were negative.

Figure 1  Transverse MRI scans at the level of the caudal nasal turbinates. (a) A T1-weighted image is provided as well as  
(b) a T2-weighted image. Material is visible between the turbinates (arrows) and in the right choana (asterisk) in the normally 
gas-filled (signal void) space
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Given the evidence of frontal sinus involvement on 
imaging, a bilateral sinusotomy was subsequently per-
formed. A large volume of material resembling fungal 
plaques filled the right frontal sinus with a smaller 
amount of white discharge in the left sinus. This material 
was debrided and both sinuses were lavaged with 0.9% 
sodium chloride. The nasopharynx and external nares 
were then occluded before instilling a liquid solution of 
1% clotrimazole (Canesten; Bayer) into the frontal sinus 
via the sinusotomy site until the nasal cavity and frontal 
sinus were filled. After a dwell time of 15 mins, the solu-
tion was drained via the external nares, followed by rou-
tine closure of the sinusotomy sites. The patient recovered 
uneventfully and was discharged with a 4-week course 
of itraconazole (5 mg/kg q24h PO, Itrafungol; Elanco).

On reassessment after 1 month, the cat was consid-
ered to have complete resolution of clinical signs. 
Clinical examination was unremarkable with no evi-
dence of nasal discharge, no disrupted nasal airflow or 
pain or deformity of the nasal, maxillary or frontal 
bones. Repeat imaging was discussed but was declined 
due to the cat’s clinical improvement. Itraconazole med-
ication was discontinued, and the patient remained free 
of clinical signs for 8 months before re-presenting to the 
hospital for a 1-week history of hyporexia, lethargy, 
abdominal distension and a 3–4-month history of weight 
loss. Clinical investigations were consistent with a met-
astatic pancreatic adenocarcinoma and the patient was 
subsequently humanely euthanased. A post-mortem 
MRI head scan documented material within the nasal 
cavity, left frontal sinus, sphenoidal sinus and ventral 

aspect of the nasopharynx, consistent with the previous 
fungal rhinosinusitis (Figure 3). On necropsy, the pan-
creatic mass was diagnosed as a pancreatic ductal ade-
nocarcinoma. Large fungal plaques were also identified 
between the left and right ethmoturbinates and both 
frontal sinuses were filled with firm cream tissue. The 
right frontal sinus contained large amounts of gelati-
nous fluid. Histopathology confirmed large numbers of 
luminal PAS-positive fungal hyphae alongside degener-
ate neutrophils and proteinaceous debris (Figures 4 and 
5). The panfungal PCR was negative due to unidentified 
inhibitory factors; however, culture identified two 
Aspergillus species, A fumigatus and A versicolour.

Discussion
Previous reports on the management of feline SNA 
describe the use of systemic antifungals, topical applica-
tion of azole agents and debridement either in isolation 
or in combination;4–6,8,9 however, given the limited num-
bers of cats reported and the variability in treatment 
regimens, conclusions regarding treatment efficacy are 
difficult to draw. In this case with A versicolor and A 
fumigatus co-infection, the clinical presentation, imaging 
findings and histological changes were similar to previ-
ously reported feline SNA cases. Complete clinical 
remission was achieved after endoscopic and surgical 
debridement, topical instillation of clotrimazole and oral 
itraconazole therapy; however, the post-mortem find-
ings demonstrate that clinical signs may correlate poorly 
with disease status and clinical remission cannot be 
relied upon as an indicator of disease cure.

Figure 2  Transverse MRI scans at the level of the caudal nasal turbinates. (a) A T1-weighted (T1W) image is provided as 
well as (b) a T2-weighted (T2W) image. The right frontal sinus is filled with heterogeneously T2W hypointense, T1W mildly 
hyperintense non-contrast enhancing material (arrow).
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The role of fungal plaque debridement is currently 
controversial. In humans, treatment of fungus balls or 
aspergillomas – a non-invasive fungal rhinosinusitis 
resembling feline and canine SNA – is managed by endo-
scopic or surgical debridement alone, without adjunc-
tive topical or systemic therapy.10–12 Debridement is 
considered to be an important part of treatment in both 
dogs and cats; however, the evidence base to support 
this supposition is currently limited.4,6,8,9,13,14 Treatment 
in dogs typically involves a combination of fungal 
plaque debridement and topical azole therapy either by 
passage of nasal catheters or by frontal sinus trephina-
tion, with reported cure rates in the range of 62–94%.13–16 

In cats, while there are reports of successful clotrimazole 
infusion without debridement,17,18 more recent literature 
suggests debridement is essential.4,6 However, in a previ-
ous case report of A fumigatus rhinosinusitis in a British 
Shorthair treated with endoscopic debridement and oral 
itraconazole, relapse occurred after 4.5 months, necessi-
tating repeat debridement and further oral therapy.8 
While the reasons for recurrence are poorly understood, 
this may be partly related to the smaller size of the feline 
skull; complete debridement is more difficult to achieve 
endoscopically, particularly if the disease involves the 
caudal nasal cavity or paranasal sinuses. Consequently, 
it is plausible that adjunctive treatment with topical 

Figure 4  × 100 magnification haematoxylin and eosin 
staining of post-mortem nasal biopsy with degenerate 
neutrophils and proteinaceous debris

Figure 5  × 400 magnification of post-mortem nasal biopsy 
with PAS (periodic acid–Schiff) staining with PAS-positive 
fungal hyphae. 

Figure 3  Transverse MRI scans at the level of the caudal nasal turbinates. (a) A T1-weighted (T1W) image is provided as well 
as (b) a T2-weighted (T2W) image. T2W and T1W hyperintense material fills the left frontal sinus (top arrow), left sphenoidal 
sinus (middle arrow) and the ventral left aspect of the nasopharynx (bottom arrow). 
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antifungal agents could offer a therapeutic advantage by 
targeting residual fungal disease. The ideal infusion 
dwell time in cats is currently not known, with a reported 
range, across both canine and feline patients, of 5 mins to 
1 h.4,6,15,18–20 A shorter dwell time of 15 mins was chosen 
with due consideration to the accumulative general 
anaesthetic time of previous procedures; 15 mins was 
based on the shorter times reported in canine patients.15

Although anterograde endoscopic examination and 
debridement of the frontal sinuses is described in dogs, 
this approach is not feasible in cats owing to the narrow 
aperture of the naso-frontal ostium and the density and 
vascularity of the ethmoid turbinates.21 However, in 
light of the imaging in this case, evaluation of the frontal 
sinuses was considered important and sinusotomy  
was performed to facilitate exploration, debridement 
and topical administration of clotrimazole solution. 
Nonetheless, exploration and debridement of the cau-
dal nasal cavity and ethmoid turbinates are practically 
challenging; it might be hypothesised that the persis-
tence of fungal lesions or secretions in these areas were 
influential factors in the outcome of this case.

The need for systemic antifungal therapy is debated 
and, in the absence of a strong evidence base, recommen-
dations are often conflicting and based on expert opin-
ion. For example, while some guidelines on SNA state 
that systemic antifungals are required in combination 
with local therapy, others recommend their use only if 
there is histological evidence of mucosal invasion with 
fungal hyphae or culture of A felis.4,6,8 The reported clini-
cal response in two cats with SOA using combined sys-
temic antifungal therapy alone further supports the use 
of systemic antifungals, particularly when there is con-
cern regarding invasive fungal species.3 Itraconazole 
was used in this case based on UK prescribing regula-
tions and previous reports of its efficacy alongside 
debridement; however, the optimal antifungal agents 
and treatment duration are unknown. Likewise, the 
value of combination therapy compared with treatment 
with debridement or topical therapy alone, and the 
influence of the causative fungal species on treatment 
outcome require further study.

Evaluating the response to treatment is challenging 
as structural changes are likely to persist and many 
owners are reluctant to pursue repeat imaging, rhinos-
copy and resampling due to the associated morbidity 
and financial considerations. For this reason, quantita-
tive PCR on nasal swab samples has recently been eval-
uated for monitoring the treatment outcome in dogs 
with SNA, with a reported sensitivity of 70% and speci-
ficity of 96.2%.22 This has not been evaluated in cats and 
is likely to prove practically challenging in this species. 
In addition, as seen in this case, PCR may be falsely 
negative despite a positive culture due to various inhib-
itory factors unique to the fungus that substantially 

reduce the amount of fungal DNA detected.23,24 Clinical 
signs are therefore often used as a surrogate to evaluate 
treatment efficacy; however, the persistence of fungal 
disease in this case suggests that the resolution of clini-
cal signs cannot be relied upon as a reliable marker of 
disease cure. Further research is required to better 
define the outcomes of cats with fungal rhinitis and to 
determine the optimal means of evaluating treatment 
response.

Conclusions
The treatment of feline SNA by endoscopic and surgical 
debridement, in combination with topical instillation of 
1% clotrimazole solution, and systemic itraconazole 
therapy, resulted in clinical remission of SNA in this 
case. However, post-mortem investigations confirmed 
persistent infection, indicating that clinical signs do not 
necessarily correlate with disease status and may be an 
unreliable indicator of treatment efficacy. Further studies 
are warranted to corroborate these findings, establish 
the optimal treatment regimen and means of evaluating 
treatment outcome, and determine if disease progres-
sion and treatment response differ according to the 
underlying fungal aetiology.

Acknowledgements  The authors gratefully acknowledge 
Jane Ladlow for their involvement in the described case.

Conflict of interest  The authors declared no potential con-
flicts of interest with respect to the research, authorship, and/
or publication of this article.

Funding  The authors received no financial support for the 
research, authorship, and/or publication of this article.

Ethical approval  The work described in this manuscript 
involved the use of non-experimental (owned or unowned) 
animals. Established internationally recognised high standards 
(‘best practice’) of veterinary clinical care for the individual 
patient were always followed and/or this work involved the 
use of cadavers. Ethical approval from a committee was there-
fore not specifically required for publication in JFMS Open 
Reports. Although not required, where ethical approval was still 
obtained, it is stated in the manuscript.

Informed consent  Informed consent (verbal or written) 
was obtained from the owner or legal custodian of all animal(s) 
described in this work (experimental or non-experimental 
animals, including cadavers) for all procedure(s) undertaken 
(prospective or retrospective studies). No animals or people are 
identifiable within this publication, and therefore additional 
informed consent for publication was not required.

ORCID iDs  Jack Fawsitt  https://orcid.org/0009-0008-
0049-4852

Oliver Russell  https://orcid.org/0009-0003-0205-4678 

Hannah Wong  https://orcid.org/0000-0002-9530-7106

Downloaded From: https://complete.bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 22 Nov 2024
Terms of Use: https://complete.bioone.org/terms-of-use

https://orcid.org/0009-0008-0049-4852
https://orcid.org/0009-0008-0049-4852
https://orcid.org/0009-0003-0205-4678
https://orcid.org/0000-0002-9530-7106


6	 Journal of Feline Medicine and Surgery Open Reports ﻿

References
	 1	 Barrs VR. Aspergillosis-feline. In: Ettinger SJ, Feldman E 

and Côté E (eds). Textbook of veterinary internal medicine: 
diseases of the dog and the cat. St Louis, MO: Elsevier, 2017, 
pp 1039–1044.

	 2	 Giordano C, Gianella P, Bo S, et al. Invasive mould infec-
tions of the naso-orbital region of cats: a case involving 
Aspergillus fumigatus and an aetiological review. J Feline 
Med Surg 2010; 12: 714–723.

	 3	 Kay A, Boland L, Kidd SE, et al. Complete clinical response 
to combined antifungal therapy in two cats with inva-
sive fungal rhinosinusitis caused by cryptic Aspergillus 
species in section Fumigati. Med Mycol Case Rep 2021; 34: 
13–17.

	 4	 Barrs VR and Talbot JJ. Feline aspergillosis. Vet Clin North 
Am Small Anim Pract 2014; 44: 51–73.

	 5	 Hartmann K, Lloret A, Pennisi MG, et al. Aspergillosis in 
cats: ABCD guidelines on prevention and management. 
J Feline Med Surg 2013; 15: 605–610.

	 6	 Barrs VR and Talbot JJ. Fungal rhinosinusitis and dissemi-
nated invasive aspergillosis in cats. Vet Clin North Am 
Small Anim Pract 2020; 50: 331–357.

	 7	 Barrs VR, Beatty JA, Dhand NK, et  al. Computed tomo-
graphic features of feline sino-nasal and sino-orbital 
aspergillosis. Vet J 2014; 201: 215–222.

	 8	 Tamborini A, Robertson E, Talbot JJ, et al. Sinonasal asper-
gillosis in a British Shorthair cat in the UK. JFMS Open Rep 
2016; 2. DOI: 10.1177/2055116916653775.

	 9	 Barrs VR, Halliday C, Martin P, et al. Sinonasal and sino-
orbital aspergillosis in 23 cats: aetiology, clinicopatho-
logical features and treatment outcomes. Vet J 2012; 191: 
58–64.

	10	 Uri N, Cohen-Kerem R, Elmalah I, et al. Classification of 
fungal sinusitis in immunocompetent patients. Otolaryn-
gol Head Neck Surg 2003; 129: 372–378.

	11	 Montone KT. Pathology of fungal rhinosinusitis: a review. 
Head Neck Pathol 2016; 10: 40–46.

	12	 Deutsch PG, Whittaker J and Prasad S. Invasive and non-
invasive fungal rhinosinusitis – a review and update of 
the evidence. Medicina (B Aires) 2019; 55. DOI: 10.3390/
medicina55070319.

	13	 Hazuchova K, Neiger R and Stengel C. Topical treatment 
of mycotic rhinitis-rhinosinusitis in dogs with meticulous 
debridement and 1% clotrimazole cream: 64 cases (2007–
2014). J Am Vet Med Assoc 2017; 250: 309–315.

	14	 Zonderland JL, Störk CK, Saunders JH, et  al. Intranasal 
infusion of enilconazole for treatment of sinonasal asper-
gillosis in dogs. J Am Vet Med Assoc 2002; 221: 1421–1425.

	15	 Sissener TR, Bacon NJ, Friend E, et al. Combined clotrima-
zole irrigation and depot therapy for canine nasal asper-
gillosis. J Small Anim Pract 2006; 47: 312–315.

	16	 Sharp NJH, Sullivan M, Harvey CE, et  al. Treatment of 
canine nasal aspergillosis with enilconazole. J Vet Intern 
Med 1993; 7: 40–43.

	17	 Tomsa K, Glaus TM, Zimmer C, et  al. Fungal rhinitis 
and sinusitis in three cats. J Am Vet Med Assoc 2003; 222:  
1380–1384.

	18	 Furrow E and Groman RP. Intranasal infusion of clotrim-
azole for the treatment of nasal aspergillosis in two cats. 
J Am Vet Med Assoc 2009; 235: 1188–1193.

	19	 Stanton JA, Miller ML, Johnson P, et  al. Treatment of 
canine sinonasal aspergillosis with clotrimazole infusion 
in patients with cribriform plate lysis. J Small Anim Pract 
2018; 59: 411–414.

	20	 Mathews KG, Davidson AP, Koblik PD, et  al. Compari-
son of topical administration of clotrimazole through 
surgically placed versus nonsurgically placed catheters  
for treatment of nasal aspergillosis in dogs: 60 cases 
(1990–1996). J Am Vet Med Assoc 1998; 213: 501–506.

	21	 Ballber C, Hill TL and Bommer NX. Minimally invasive 
treatment of sino-nasal aspergillosis in dogs. J Vet Intern 
Med 2018; 32: 2069–2073.

	22	 Biénès T, Vangrinsven E, Fastrès A, et al. Utility of fungal 
polymerase chain reaction on nasal swab samples in the 
diagnosis and monitoring of sinonasal aspergillosis in 
dogs. J Vet Intern Med 2022; 36: 1295–1302.

	23	 Khot PD and Fredricks DN. PCR-based diagnosis of 
human fungal infections. Expert Rev Anti Infect Ther 2009; 
7: 1201–1221.

	24	 Van Burik JA, Myerson D, Schreckhise RW, et al. Panfun-
gal PCR assay for detection of fungal infection in human 
blood specimens. J Clin Microbiol 1998; 36: 1169–1175.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 22 Nov 2024
Terms of Use: https://complete.bioone.org/terms-of-use


