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Abstract

Case summary A 5-year-old castrated male domestic shorthair cat presented with a 3-month history of weight loss,
chronic diarrhoea and vomiting. Examination revealed a large proximal duodenal lesion eventually diagnosed as
feline gastrointestinal eosinophilic sclerosing fibroplasia (FGESF) associated with fungal filaments. Histological
examination was performed following endoscopic biopsy. Direct examination and mycological culture of the
duodenal biopsies revealed the presence of a siphomycetous fungus, which was further identified as Rhizopus
microsporus. Treatment with prednisolone and ciclosporin for 3 months led to complete resolution of the clinical
signs and marked improvement of the endoscopic lesions. Specific fungal treatment with amphotericin B was
poorly tolerated.

Relevance and novel information To the best of our knowledge, this is the first report of the characterisation of
a siphomycetous fungus associated with FGESF lesions, and the first endoscopic description and diagnosis
of FGESF without surgical biopsies. We hypothesise that the presence of R microsporus occurred because of
disrupted mucosal integrity.
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Introduction

Feline gastrointestinal eosinophilic sclerosing fibroplasia
(FGESF), first identified in the early 2000s, is an emerging
clinical entity in feline medicine.'® This uncommon

inflammatory condition is mostly characterised by the
presence of an intramural ulcerated mass, most frequently
located in the gastrointestinal tract, particularly at the
pyloroduodenal or ileocolic junctions.!”> Histopathology
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Figure 1 (a) Ultrasonographic illustrations of the focal thickening of the proximal duodenum (sagittal plane view) and
(b) ultrasonographic picture of the lesion (transversal plane view). White arrow indicates the lumen of duodenum, and
the crosses indicate focal thickening of the duodenal wall with loss of layering

is required for a definitive diagnosis. Herein, we des-
cribe the endoscopic appearance of FGESF in a case of
secondary fungal colonisation and discuss the related
aetiopathogenesis.

Case description

A 5-year-old castrated male domestic shorthair cat was
referred to our institution for a 3-month history of weight
loss, chronic food content vomiting and diarrhoea.
Several examinations had been performed before admis-
sion by the referring veterinarian, including complete
blood count (CBC) and biochemistry panel which showed
mild eosinophilia (1.75X10°/1; reference interval [RI]
0.160-1.810) and a slight increase in alanine aminotrans-
ferase (ALT) activity (195 IU/L; RI 15-123); and an abdom-
inal ultrasound examination that showed a marked and
diffuse proximal duodenum thickening (up to 6.2mm)
without loss of layering, associated with a pancreati-
coduodenal lymphadenopathy (thickness 8.1mm) and
slight thickening (up to 2.3mm) of the colon without loss
of layering. Previous therapeutic trials with fenbenda-
zole (50mg/kg PO for 5 days), marbofloxacin (3mg/kg
PO for 10 days), maropitant (2mg/kg PO for 4 days) and
a hypoallergenic diet were unsuccessful. Treatment with
prednisolone (0.4mg/kg/day PO for 1 month) resulted
in partial improvement of the clinical signs.

On admission, physical examination revealed a
slightly decreased body condition score (3/9) and
tensed cranial abdominal palpation. CBC and biochem-
istry panel abnormalities included marked eosinophilia
(2.908 X 10°/1; RI 0.160-1.810), a mild increase in ALT
(207 TU/1; RI 15-123) and slight hypercreatininaemia
(creatinine 159umol/l; RI 46-157). Abdominal ultra-
sound revealed severe focal thickening (up to 5.8 mm)
of the proximal duodenum, displaying a loss of intes-
tinal layering (Figure 1), in association with discrete
pancreaticoduodenal lymphadenopathy (thickness

3.4mm). The combination of peripheral eosinophilia
and the proximal duodenal mass was suggestive of
high-grade lymphoma or mast cell tumour associated
with paraneoplastic eosinophilia, FGESFE, inflammatory
granuloma or parasitic lesions.

Gastroduodenoscopy was performed to better char-
acterise the nature of the duodenal lesion. In addition,
previous ultrasound signs of non-specific colitis justi-
fied colonoscopy. Endoscopically, the pyloric antrum
was partly obstructed by grass fibres. Foreign material
was removed prior to further examination. The proxi-
mal duodenal mucosa showed a proliferative and
marked lesion associated with multiple ulcerative areas,
exhibiting yellow—green discoloration (Figure 2a,b).
Colonoscopy revealed diffuse oedematous mucosa in
the distal colon and numerous white-to-grey circum-
scribed regions embedded in the mucosa (Figure 2c).
Endoscopic biopsies were obtained from both sides for
histological analysis.

Histological analysis of the duodenal mass confirmed
the diagnosis of FGSEF. Histological examination of the
duodenal tissue revealed branching and anastomosing
trabeculae of dense sclerotic collagen fibres, interspersed
with moderately pleomorphic fibroblasts and a mixed
population of inflammatory cells predominantly com-
posed of eosinophils (Figure 3a). Eosinophilic inflamma-
tion was confirmed by Congo red staining. Many
non-pigmented, non-septate and non-dichotomously
branched fungal filaments were detected within the tis-
sue and on the surface. Periodic acid-Schiff (PAS) and
Gomori-Grocott stains confirmed the presence of fungal
filaments in the FGESF lesions (Figure 3b). Histological
examination of the colonic tissue revealed slight, hetero-
geneously distributed eosinophilicinfiltration. Eosinophil
aggregates with necrosis were also identified. Some
lesions were ulcerative and spilled over the mucosal
surface (Figure 3a,b). These results evoked eosinophilic
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Figure 2 (a,b) Gastroduodenoscopy showed an abnormal and proliferative aspect of the proximal duodenal mucosa
associated with ulcerated areas exhibiting a yellow—green discoloration. (¢) Colonoscopy revealed a diffuse oedematous
mucosa and many circumscribed white-to-grey areas embedded in the mucosa

Figure 3 (a) Histopathology showed the infiltration of eosinophils (arrowheads) into duodenal tissue with intralesional fungi
(arrows) and branching and anastomosing trabecular pattern of dense sclerotic collagen (asterisk; haematoxylin—eosin—
saffron). (b) Confirmation of the presence of fungi in duodenal lesions (arrows; periodic acid-Schiff, X 400)

colitis, and foci of eosinophilic degranulation matching
the white-to-grey circumscribed areas detected during
colonoscopy were observed. PAS and Gomori—Grocott
stains on the colonic tissue were negative for fungi.

Oral treatment with prednisolone 0.8mg/kg/day
(Dermipred; CEVA) and ciclosporin 7.5mg/kg/day
(Atopica; ELANCO) was prescribed for 3 months, achiev-
ing weight gain (+16% of body weight) and resolution of
diarrhoea and vomiting. Gastroduodenoscopy was per-
formed 71 days after the FGESF diagnosis, showing
marked improvement in the lesions (Figure 4).
Nevertheless, persistent lesions required further biopsies.
We aimed to identify the persistence of fungal organisms
that caused these residual lesions.

The subsequent endoscopic biopsies were submitted
for direct examination and mycological culture on
Sabouraud dextrose agar plates supplemented with
chloramphenicol (0.5g) for 10 days at 37°C. Fungal

identification was performed by macroscopic and
microscopic observation of morphological features, and
further confirmed by mass spectrometry (matrix-
assisted laser desorption ionisation time-of-flight mass
spectrometry). Proteins from hyphae of a 3-day culture
were formic acid-acetonitrile extracted, and protein
spectra were measured in a Microflex LT/HS (MBT
SMART; Bruker Daltonics) and matched against a mass
spectrophotometry identification online database appli-
cation.!® Fungal culture yielded a fast-growing mould
with woolly colonies that were initially white and
became grey-to-brown later. Microscopically, broad
aseptate hyphae produced rhizoids and sporangio-
phores, with dark sporangia and globose columellae
(Figure 5). Rhizopus microsporus was also identified.
Assuming the presence of a fungal infection, antifun-
gal treatment was initiated. Ciclosporin administration
was interrupted, and prednisolone was progressively
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Figure 4 (a) Gastroduodenoscopy before immunomodulatory treatments (TO) and (b) gastroduodenoscopy after 71 days
of immunomodulatory treatments (T1: TO + 71days). A marked improvement of the lesions is identified, but yellow—green
discoloration areas are persistent

Figure 5 Rhizopus microsporus identified in duodenal endoscopic biopsies: (a) macroscopic aspect of the colonies;
(b) binocular image of sporangiophores, rhizoids and pigmented filaments (X 10 magnification); (c) germinating sporangium
and columella (X 100 magnification); and (d) growing stolons (X 100 magnification)
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Figure 6 (a) Gastroduodenoscopy before immunomodulatory treatment (TQ), (b) gastroduodenoscopy after immunomodulatory
treatment and before antifungal treatment (T1: TO + 71 days) and (c) gastroduodenoscopy after antifungal treatment and

ciclosporin withdrawal (T2: TO + 159 days)

reduced prior to the initiation of amphotericin B (30mg/
kg PO q24h) that was administered for 1 month. However,
the antifungal treatment was poorly tolerated; an increase
in creatinine (after 12 days creatinine=212umol/1; RI
46-157) and the recurrence of clinical signs were noted.
Treatment compliance was only possible for 18 days; nev-
ertheless, 2 months after ciclosporin withdrawal, endo-
scopic examination showed a relapse of the lesions
(Figure 6).

Further histological examination of per-endoscopic
biopsies revealed the presence of many fungal filaments
and bacteria, as well as a recurrence of FGESF. Escherichia
coli, Clostridium perfringens and Fusobacterium varium
were identified in the bacteriological cultures of the
biopsies. A mycological control culture was used to
detect the presence of R microsporus, as previously
described. In this context, ciclosporin 7mg/kg/day and
prednisolone 0.6 mg/kg/day PO were administrated for
3 months, and, according to the antibiogram, cefovecin
8mg/kg PO was prescribed orally for 2 months. The cat
was still alive and did not show any signs of vomiting at
the time of writing (1.5years after initial diagnosis).

Discussion

FGESF should be considered as a differential diagnosis
for gastrointestinal masses in cats, especially at the
pyloroduodenal or ileocolic junctions. However, histo-
logical analysis is required for diagnosis, as the gross
appearance of the lesion can mimic neoplasia.l If
gastrointestinal lesions are not obstructive in nature,
endoscopic biopsies could be a less invasive method
to diagnose FGESF than the surgical approach. The
endoscopic procedure is less expensive for the owner,
and recovery is optimised and quicker than the surgical
procedure. This case report represents the first descrip-
tion of endoscopic FGESF lesions, which showed a pro-
liferative and severely abnormal lesion of the proximal
duodenal mucosa associated with ulcerative areas with

yellow—green discoloration. Nevertheless, further
investigations are needed to describe the endoscopic
patterns of FGESF lesions and to confirm the usefulness
of endoscopic examination in diagnosing FGESF, com-
pared with surgical biopsies. Endoscopic investigation
encompasses limiting factors: pyloric intubation may be
difficult in some cases and could limit the duodenal
examination. Moreover, endoscopic biopsies can be too
superficial to characterise the lesions. As differentials
include T-cell lymphoma or a mast cell tumour, multiple
mucosal biopsies of adequate quality are needed.

The aetiopathogenesis of FGESF remains poorly
understood. Cats with FGESF may suffer from a genetic
predisposition, leading to immunological dysregulation
maintained by one or more factors.! Food intolerance,
pica, dysbiosis and various types of infectious agents
(bacteria, fungi, viruses or parasites) can all trigger
uncontrolled eosinophilic inflammation, promoting the
disruption of mucosal integrity. Although bacteria are
isolated from lesions in many cases, their role remains
unclear.!!’ Phycomycetes were previously found to be
associated with FGESF lesions in a young Persian cat,
while nematodes were histologically identified in gastro-
intestinal nodules, similar to FGESF in a puma.'? Feline
herpesvirus 1, a virus associated with eosinophilic
inflammation, was not detected by immunohistochemis-
try in FGESF lesions.? Some authors suggest that pyloric
and/or ileocolic localisation of the lesions may be more
often considered because of the transit of sharp foreign
bodies within the digestive tract.!

The fungus R microsporus, isolated in the present
case, belongs to the group Mucorales, which comprises
opportunistic pathogens present in soil, water, plants
and decaying organic material.’*-1¢ In humans, gastroin-
testinal mucormycoses are associated with the ingestion
of contaminated food or drugs, and the use of contami-
nated wood tongue depressors in medical practice.'>17
The cat presented in this report had an outdoor lifestyle
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and ingested grass plants, which may have contributed
to the inoculation of fungi into the gastrointestinal tract.
In humans, the most frequent manifestations of mucor-
mycosis are rhinocerebral, pulmonary, cutaneous and
disseminated. In contrast, gastrointestinal cases are rare,
with a prevalence of only 5-13% of all human mucor-
mycoses.!31516 Infections most commonly occur in
immunocompromised patients. Risk factors include
diabetes (especially ketoacidosis complications), hae-
matological malignancies, organ transplantation and
long-term use of corticoids.!31® Mucormycosis is an
acute disease with a poor outcome. A mortality rate of
60.5% was reported for adult gastrointestinal infection.!®
In veterinary medicine, a few cases of mucormycosis
have been associated with an extremely poor progno-
sis.1828 In the present case, the clinical course was less
aggressive than expected. In a study by Cheng et al,’”
cases of mucorale colonisation in the gastrointestinal
tract showed a good prognosis. However, these patients
were asymptomatic and did not exhibit any histological
lesions in the gastrointestinal tract.!” Thus, it is unlikely
that the digestive lesions reported in the present case
were primarily caused by R microsporus infection.
Mucorales infections show a typical angio-invasive path-
way?® on histological examination. In the case of gastro-
intestinal mucormycosis in a cat, this pattern was also
recognised,?® but not in the present case or in another
case of fungi associated with FGESF lesions.> Thus, dys-
regulation of interactions between the mucosa, mucosal
immune system and digestive microbiota is most likely
the primary cause of integrity disruption of the diges-
tive mucosa, thereby facilitating secondary colonisation
by R microsporus. Histopathological evidence of eosino-
philic enteritis and colitis reinforced the hypothesis of
pre-existing chronicenteropathyin this cat. Nevertheless,
the association between FGESF and chronic enteropathy
has been poorly documented.3

Conclusions

This case report revealed that the Mucorales species
R microsporus may be associated with FGESF lesions,
and that endoscopic examination and biopsies can lead
to the diagnosis of FGESE. The fungus was probably
introduced because of digestive barrier dysfunction
and may eventually represent a perpetuating agent of
this dysregulated inflammation that causes FGESF
lesions.
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