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ABSTRACT. A 3 year-old, spayed female, mixed-breed dog presented with abdominal distension due to a large
mass, detected during abdominal palpation and confirmed by abdominal imaging. Cytological examination of the mass
was suggestive of pyogranulomatous inflammation. During exploratory laparotomy, extensive peritoneal adhesions
and multifocal nodular lesions on the liver, spleen and omentum were revealed. One week later, the dog deteriorated
and was euthanized. Numerous firm masses were observed in the liver, spleen, left kidney, stomach, small and large
intestine during necropsy. The lungs, heart, and ocular structures were macroscopically normal. Histopathology results
(surgery and necropsy) revealed fungal hyphae enclosed in the pyogranulomatous lesions. Polymerase chain reaction
(PCR) products showed 100% homology with Aspergillus fumigatus and agar gel double diffusion was positive for IgG
antibodies against the same fungus.
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IMEPIAHYH. Z«bloc tpidv etdv, Onlokdg oTtelpopévog, akadopiotng QUANG TPOCKOUIGTNKE e S1dToon
G Kothokng kotkdttoag e€ottiog evpeyéBovg palag, n omoia avevpédnke kotd v YynAdenon g Kowiiog Kot
emiPefoarddnke pe ameikoviotikég egetdoeic. H xuttaporoywn e&étaon g palag avédelée TUOKOKKI®UATMON
ereypovn. Katd tv epguvntikn Aamapotopn] omokaAvednkav ektetapnéveg LLEOOELS HETAED TV OpYAv®Y NG
TEPLTOVAIKNG KOLAOTNTOG KOl TOAVECSTIOKEG OALOLMGELG GTO NTAP, TO CTAVA Kot TO mEPLTOvato. Mo gfdopndada
apyotepa, 1 katdotaon tov {dov emdetvobdnke kot dievepynOnke gvbavacio. Katd t vexpotopikn e&étaon
wapotnpNOnkay moAromAég okAnpég palec oto Nmap, T0 CTANVA, TOV OPLOTEPO VEPPO, TOV 0POYOVO TOL GTOMAYOV,
10 Aentd KOl TO OV €viepo. Ot mvedpoveg, N kapdd kat ot oeBaipol Bpédnkav pakpookomikd koatd evon. H
totomtaforoyikn e&étacm amd To 1OTOTERAYLO TOV ANEONKAV KOTA TN AOTApOTOUn OT®G Kol KATH T1 VEKPOTOUN
ATOKAAVYAV HUKNTIOKES VPEG TOV TTEPIPOALOTAV MO TOV KOKKIOUATMON 16TO TV aAloidoewv. To mpoidv g

aAvod TG avtidpacng ¢ moAvpepdonsg nTav katd 100% opdroyo pe tov Aspergillus fumigatus kol n SumAn

avocodidyvon oe dyop Ppébnke Btk ya IgG avticopata evévtia otov 1610 poxna.

Aéeig evpeTnpiaong: Aspergillus fumigatus, Kokkiopo, Tepttovitida, oKOAOG

CASE HISTORY

3 year-old, mixed breed, spayed female dog
was referred with a 3 month history of progres-
sive anorexia, weight loss and abdominal distension.

Nine weeks prior to referral, the dog had been di-
agnosed with acute monocytic ehrlichiosis and leish-
maniosis and had been treated, initially with doxycy-
cline hydrochloride (Ronaxan, Merial) for 3 weeks,
and then with miltefosin (Milteforan, Virbac) and
amoxicillin-clavulanic acid (Synulox, Pfizer) for 4
weeks and with prednisolone (Prezolon, Takeda Hel-
las) for 6 weeks. There was no clinical improvement
and the dog was referred to the first author’s Clinic.

On admission pallor and poor body condition
were observed and a large, firm abdominal mass
with an irregular surface was palpated. Complete
blood count (ADVIA 120, Siemens Healthcare Di-
agnostics, United States) revealed severe non-re-
generative anaemia (hematocrit 16,9 %, reference
range 38-55%) neutrophilic leucocytosis (96,500/
pl, reference range 6,000-17,000/ul), with a re-
generative left shift (band neutrophils 24,100/ul),
and mild thrombocytopenia (190,000/ul, reference
range 200,000-500,000/ul). Thoracic radiographs
were normal whereas the abdominal radiograph re-
vealed splenomegaly, caudal displacement of the
small intestine and diffuse radiopacity. Abdominal

ultrasonography showed a small amount of anecho-
ic fluid, splenomegaly, hepatomegaly with normal
echodensity, enlarged mesenteric lymph nodes and
a mixed-echogenicity tumour that was subsequently
aspirated. Cytological examination of the fine nee-
dle aspiration smear showed pyogranulomatous in-
flammation (many non-degenerative neutrophils
and macrophages), whereas the abdominal fluid was
haemorrhagic and contained non-degenerative neu-
trophils, reactive macrophages and no organisms.
Blood, urine and abdominal fluid cultures were neg-
ative for aerobic and anaerobic bacteria.

Exploratory laparotomy confirmed the imaging
findings and revealed discrete nodular lesions (1-
3 mm) on the liver, spleen and omentum; complete
abdominal exploration was impossible due to ex-
tensive adhesions. Samples were collected from ac-
cessible nodules on the omentum for bacterial cul-
ture, histopathology and imprint cytology. The lat-
ter showed reactive macrophages and erythrophago-
cytoses, and when cultured, there was no growth of
aerobic/anaerobic bacteria. Aerobic and anaerobic
cultures were negative.

The dog was hospitalized for 1 week and treated
with Lactated Ringer’s solution, cefoxitin (Mefoxil,
Vianex) and butorphanol (Butador, Chanelle Veteri-
nary) for the first 24 hours that was later replaced by
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fentanyl transdermal patch (Durogesic, Jannsen-Ci-
lag). Two days after discharge, the dog was re-ad-
mitted due to lethargy, anorexia and tachypnoea.
Phagocytosed bacteria were observed on peritoneal
fluid cytology. Due to the guarded prognosis, extent
of intra-abdominal lesions and financial concerns,
the dog was euthanized.

During post-mortem examination, approx-
imately one litre of serosanguineous, turbid
abdominal fluid was noted. In addition to the
findings of surgical exploration of the abdom-
inal cavity, multifocal discrete nodules, 1-3
mm in diameter, were present on the peritone-
al surface of the diaphragm, the omentum was
diffusely thickened, and numerous firm mass-
es (1-5 cm in diameter) were observed on the
liver, spleen, left kidney, stomach and the se-
rosal surface of the small and large intestine.
There was a rupture of small intestinal wall in
a segment unrelated to the surgical biopsy sites
surgical biopsy, resulting in septic peritonitis.
Macroscopic lesions were not observed in the
pulmonary, cardiac or ocular tissues.

Haematoxylin-eosin staining of biopsy sam-
ples collected during exploratory laparotomy
(omentum nodules) and post-mortem exam-
ination (liver, spleen, left kidney, intestine) re-
vealed pyogranulomatous inflammation sur-
rounding central areas of oedema and necro-
sis that contained aggregates of fungal hyphae,
whereas at the periphery of these lesions there
were moderate numbers of eosinophils, lym-
phocytes and plasma cells (Figure 1). In Go-
mori’s methenamine silver-stained sections
(liver, kidney) hyphae were uniform, thin-
walled, septate, branching at acute-angles and
with a globose terminal segment (Figure 2).

PCR was performed in paraffin-embedded
kidney samples, by automated, high-sensitivity
closed system method ( FFPE Plus LEV, Max-
well®, Promega, Madison, WI 53711, Unit-
ed States). Sequencing of the internal tran-
scribed spacer (Velegraki et al., 1999), con-
firmatory beta- tubulin (Arabatzis et al., 2011)
and 28S amplification products (Khot et al.,
2009) showed 100% homology with A. fumig-

atus, whereas agar gel double diffusion was positive
for IgG against the same fungus. Finally, conven-
tional PCR of kidney samples for Leishmania don-
ovani complex was negative. Due to sudden deteri-
oration in the dog’s clinical condition and dissemi-

nated neoplasia at the top of the differential diagno-

Figure 1. Histopathology sample, liver.

Pyogranulomatous inflammation, with neutrophils and
macrophages surrounding areas of oedema and necrosis, that
contain aggregates of fungal hyphae. Haematoxylin-Eosin,
10x magnification, bar=100 um.

Figure 2. Histopathology sample, kidney.

Higher power view of the fungal aggregates showing dark-
stained fungal hyphae. Hyphae are typically uniform, thin-
walled, septate, acute-angle branching structures with a globose
terminal segment. Gomori methenamine silver stain, 20x
magnification, Bar=50 pum.
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sis ante mortem, conventional diagnostics for leish-
maniosis (bone marrow, lymph node and serology
results) were not performed, and corresponding tis-
sues were not preserved in paraffin blocks.

DISCUSSION

Nasal aspergillosis is the most common clinical
presentation of Aspergillus infection in dogs (Cler-
cx et al., 1996, Day, 2012), but systemic aspergillo-
sis (SA) has also been described in this animal spe-
cies, in addition to humans and cats (Kabay et al.,
1985, Barnes and Marr, 2006, Day MJ, 2012) and a
rare bronchopulmonary form of the disease has al-
so been reported (Clercx et al.,1996, Adamama-Mo-
raitou et al., 2011). The responsible fungal species
in canine SA are usually 4. terreus, A. deflectus and
A.niger, whereas A. fumigatus has been isolated in
few cases (Day et al., 1986, Clercx et al., 1996, Bru-
chim et al., 2006, Schultz et al., 2008).The portal
of entry is usually the respiratory tract with subse-
quent dissemination to organs with terminal capil-
lary loops which is facilitated by the predisposition
of this fungus to infiltrate the vascular wall (Kabay
et al., 1985, Lamps, 2010).

Based on previously reported cases (Kabay et al.,
1985, Schultz et al., 2008), it is unclear whether in-
tra-abdominal aspergillosis can be the only manifes-
tation of canine SA. The aim of this report is to pres-
ent a rare case of canine SA due to A. fumigatus
where lesions were apparently localized exclusively
in the abdominal cavity.

In previously reported cases of canine SA with in-
tra-abdominal granuloma formation, it is unclear
whether lesions in other organs were simultaneous-
ly present (Clercx et al.,1996, Bruchim et al., 2006,
Schultz et al., 2008). In the present case there was
no clinical indication of ocular, central nervous sys-
tem, vertebral or long bone involvement. Further-
more, careful retrospective re-examination of the ra-
diographs that included the entire spine and many
long bones, revealed no lesions that could be asso-
ciated with SA. Therefore extra-abdominal lesions
are unlikely, although detailed histologic examina-
tion of all the above organs would be necessary to
definitively exclude this possibility. Considering
the extent of intestinal involvement seen at necrop-

sy and the apparent lack of respiratory lesions, it is
likely that the portal of infection was the intestinal
wall and was followed by spreading to mesenteric
lymph nodes and subsequently to adjacent abdomi-
nal organs (Kabay et al., 1985, Bruchim et al., 2006,
Lamps, 2010).

The appearance of SA in a previously healthy
young dog may suggest a compromised immune
response against the fungal pathogen (Day et al.,
1985, Barnes and Marr, 2006, Day, 2012). Pred-
nisolone administration for 6 weeks along with ca-
nine monocytic ehrlichiosis and leishmaniosis may
have resulted in a suppression of cellular immuni-
ty (De Luna et al., 1999, Harrus et al., 2003, Sarid-
omichelakis, 2009) that permitted uninhibited fun-
gal invasion of abdominal organs. Negative PCR for
Leishmania may be attributed to previous treatment
with miltefosine that reduces tissue parasitic load
(Manna et al., 2008, Mateo et al., 2009, Andrade et
al., 2011) and to PCR examination of kidney tissue
which is not optimal for the detection of the parasite
(Costa et al., 2003, Plevraki et al., 2006).

Anemia of chronic inflammation may, be one
cause for hematocrit reduction in this dog, though
it is often less severe. Blood loss within the larg-
er necrotic lesions and the abdominal cavity may
have contributed. The leukemoid response in this
case (56,900/ pl mature neutrophils with 24,100/ul
band cells) can be attributed to the severe inflamma-
tion and tissue necrosis by the large, space-occupy-
ing granulomas, and prolonged corticosteroid use.

In SA, cytology has a low sensitivity because of
low number of organisms within some lesions (Di-
al, 2007). In this dog, pyogranulomatous inflam-
mation, a typical response to fungal agents, was re-
peatedly found in cytological examinations (mass
lesions, peritoneal fluid) without evidence of an in-
fectious agent. Histopathology showed a thick ar-
ea of necrosis and a dense inflammatory infiltrate
surrounding fungal components which may have
made them inaccessible to fine needle aspiration.
Routine haematoxylin-eosin staining may not al-
ways demonstrate the organisms or suffice for their
morphological identification. For this reason, spe-
cial stains, like Gomori’s methenamine silver, are
mandatory when fungal infections are suspected
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(Kabay et al., 1985, Dial, 2007, Day, 2012).

Fungal culture from aseptically collected perito-
neal fluid and tissue samples, the gold standard for
species identification, was not possible because
the results of histopathology became available
post-mortem and suitable samples had not been
stored. For this reason, molecular techniques (PCR)
were employed and permitted definitive diagnosis
and species identification. Serology was used as
a complimentary examination because of the fre-
quent false-positive and false-negative results (Di-
al, 2007, Schultz et al., 2008, Adamama-Moraitou
etal., 2011).

In conclusion, taking into consideration that

systemic aspergillosis can progress over several
months, when confronted with a long-running histo-

ry and multiple abdominal masses with pyo-granu-
lomatous findings on cytology, systemic aspergillo-
sis should be included in the differential diagnosis.
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