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Case #1

• Cat, DSH, female, 6-years-old

• Nodule in inguinal mammary gland

• 0.8 cm in diameter

• FNCS of the nodule

























Diagnosis 

• Cytological diagnosis: malignant spindle cells 
tumor with chondroid differentiation

• Histological diagnosis: mammary 
chondrosarcoma



WHO classification of feline mammary
tumor

• Malignant tumor
– Noninfiltrating (in situ) carcinoma

– Tubulopapillary carcinoma

– Solid carcinoma

– Cribriform carcinoma

– Squamous cell carcinoma

– Mucinous carcinoma

– Carcinosarcoma

– Carcinoma or sarcoma in benign tumor



Case #2

• Ferrett, Marshall, male, 6-years-old

• Fever and anorexia

• Ulcerated mass in axillary region

• FNCS of the mass

















Microbiology and PCR

• Pseudomonas luteola









Diagnosis 

• Cytological diagnosis: septic suppurative 
inflammation due to Pseudomonas luteola

• Histological diagnosis: severe deep bacterial 
suppurative and macrophagic dermatitis





Martinez et al.

• Three pet ferrets in period 2008-2009

• Acute episodes of dyspnoea

• Pleural exudate
• suppurative inflammation and rod shaped bacteria with

a clear surrounding halo

• Necropsy: multifocal necrotizing-
pyogranulomatous pleuropneumonia and 
lymphoadenitis with aggregates of
encapsulated microrganisms



Morphology of the microrganism

• TEM revealed multiple vesicular blebs of cell 
membrane (endotoxin release?)

• Polysaccharide capsule

– Antinflammatory effect

• Bacteria are able to elude the inflammatory response

• Flagella 





Baum B, Richter B, Reifinger M, Klang A, Finnberg C, Loncaric I, Spergser J, Eisenberg T, Künzel F, Preis 

S, Pantchev N, Rütgen B, Guija de Arespacochaga A, Hewicker-Trautwein M. Pyogranulomatous 
panniculitis in ferrets (Mustela putorius furo) with intralesional demonstration of 

Pseudomonas luteola. J Comp Pathol. 2015 Feb-Apr;152(2-3):114-8

• One ferret (Mustela putorius furo) from Finland and two
ferrets from Austria, aged 1-4.5 years and of both genders

• Pyogranulomatous subcutaneous inflammation affecting the 
inguinal, preputial and femoral regions, respectively. 

• Histologically, microorganisms were detected within the 
lesions. The organisms had a capsule that stained positively by
the periodic acid-Schiff reaction.

• Pseudomonas spp. were cultured from the lesions in two
cases. In the third case, electron microscopy revealed a 
prokaryotic organism surrounded by an electron lucent matrix. 
16S rRNA gene sequencing showed highest sequence
homology to Pseudomonas luteola in all three cases. 

• These cases might indicate a predisposition of ferrets for
infection by these bacteria.
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Follow-up

• Teraphy with antibiotics

– Cefalexin 

• Good response for some weeks

– “The ferret eats and plays!!!”

• Sudden worsening of the conditions

– Dyspnoea

– Death 

• Necropsy was denied by the owner



Case #3

• Dog, mongrel, 15-years-old

• Pericardial effusion

Test Risultato U.M.

Specific gravity 1021

Total Protein 3.5 g/dL

Nucleated cells 13.83 103 /µL

RBC 1.79 106/µL

Hgb 4.8 g/dL

Hct 15.5 %



Comparison of biochemical
investigation

Pleural fluid Plasma 

Test Risultato

LDH 1116

Bilirubina totale 1.18

Proteine totali 3.5

Albumine 1.9

Globuline 1.6

Colesterolo 177

Trigliceridi 5

Amilasi 703

Lipasi 69

Urea 108

Creatinina 1.66

Glucosio 1

Sodio 137

Potassio 4.8

Cloro 107

Lattato 12.3

Risultato Min Max U.M. Test

65 50 150 IU/L LDH

0.40 0.11 0.31 mg/dL Bilirubina totale

6.6 5.7 7.1 g/dL Proteine totali

2.8 2.7 3.6 g/dL Albumine

3.8 2.6 3.9 g/dL Globuline

303 156 369 mg/dL Colesterolo

56 30 112 mg/dL Trigliceridi

1475 338 1101 IU/L Amilasi

250 121 725 IU/L Lipasi

60 16 49 mg/dL Urea

1.58 0.83 1.42 mg/dL Creatinina

88 88 119 mg/dL Glucosio

148 143 151 mEq/L Sodio

4.8 3.9 5.1 mEq/L Potassio

113 109 118 mEq/L Cloro

2.0 1.00 3.50 mmol/L Lattato





















Diagnosis 

• Cytological diagnosis: chronic hemorragic 
effusion with mesothelial reactivity



Bilirubin in urinary sediment
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Hemoglobin

Heme

Globin 

Biliverdin 

Iron/Hemosiderin

Aminoacids 

Hematoidin 

O2

Low oxygen 

tension conditions

-Hematoma

-Cavitary effusion



Brenner DS, Drachenberg CB, Papadimitriou JC. Structural similarities between hematoidin 
crystals and asteroid bodies: evidence of lipid composition. Exp Mol Pathol. 2001 
Feb;70(1):37-42.

• Hematoidin crystals (HC) are found in tissues where extravasated erythrocytes 
undergo degradation. 

• Previous studies have determined that hematoidin is composed, in part, of a 
bilirubin-like pigment

• By LM the HC demonstrated intense, golden-color, fine threads, both 
intracellularly and extracellularly, in small and large clusters, and in radiating, 
star-shape patterns ranging in size from 2 to 200 microm. 

• By EM the HC were composed of a core of empty clefts, consistent with 
dissolved lipids, suggestive of cholesterol crystals, and were surrounded by 
myelinoid membrane aggregates. The AB showed by LM significant 
morphological similarities with the intracellular HC. By EM, the AB were 
composed of a core of dense phospholipid bilayer tubes surrounded by a halo 
of myelinoid membranes. 

• We postulate that this shape is due to the physicochemical properties of the 
accumulated lipids which originate from superfluous cell membranes created 
during cell fusion in the case of AB and after cellular (predominantly red cell) 
breakdown in the case of HC. The golden color of the HC likely results from 
adsorption of hydrophobic bilirubin-like pigments left over from erythrocyte 
breakdown into the accumulated lipids. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Brenner DS[Author]&cauthor=true&cauthor_uid=11170789
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drachenberg CB[Author]&cauthor=true&cauthor_uid=11170789
http://www.ncbi.nlm.nih.gov/pubmed/?term=Papadimitriou JC[Author]&cauthor=true&cauthor_uid=11170789
http://www.ncbi.nlm.nih.gov/pubmed/11170789


Case #4

• Dog, Golden retriever, male, 8-years-old

• Previous diagnosis of atopy

• Cutaneous nodule on the chin

• FNCS of the nodule











Diagnosis 

• Cytological diagnosis: plasma cell tumor with 
Mott cell differentiation

– Differential: cutaneous lymphoma with Mott cell 
differentiation 





• HSP70: Heat Shock Protein 70

• BiP: Binding immunoglobulin Protein







Follow-up

• The dog completely recovered despite a 
therapy with oclacitinib maleate (Apoquel®), 
an immunosoppressive drug 



Case #5

• Dog, Boxer, 7-years-old, male neutered

• Subcutaneous mass on the left dorsum 
thought to be a cyst by the submitting 
veterinarian 

Courtesy of dr. Kathy Freeman















Diagnosis 

• Cytological diagnosis: ‘Keloid’ fibroma or 
fibrosarcoma 





• Hyalinized collagen bundle fragments. 

• More frequently see in mast cell tumour
aspirates, but usually not present in large 
numbers.  

• As far as I know no true ‘keloid’ formation in 
animals – close as we get is exuberant 
granulation tissue in horses! Presence does not 
change prognosis – dependent on histology and 
histologic grading, but most are not going to 
metastasize. 



Case #6

• Dog, Labrador retriever, Male, 8-years-old

• Hypercalcemia (Ca: 15,7 mg/dl)

• Mass in mediastinum

























Diagnosis 

• Cytological diagnosis: thymoma 

– Mixed lymphoepithelial thymoma

• Histological diagnosis: thymic carcinoma



Thymic neoplasia

• Thymic lymphoma
– Neoplasia of lymphoid cells

• Thymoma
– Neoplasia of the thymic epithelial cells

• Epithelial thymoma
– Malignant type: “thymic carcinoma”

• Mixed lymphoepithelial thymoma

• Lymphocyte-predominant thymoma

• Thymolipoma/thymofibrolipoma

• Thymic carcinoid

• Squamous cell carcinoma

• Lymphangiosarcoma



Immunophenotype

• CD18 (beta integrin) 74.7%

• CD5 (T lymphocytes) 60.9%

• CD3 (T lymphocytes) 52.4%

• CD4 (T helper) 40.7%

• CD8 (T cytotoxic) 52.2%

• CD21 (B mature lymphocytes) 1.2%

• CD79 (pan B) 12.3%

• CD34 (blasts) 0.2%



Hypercalcemia 

• Atwater SW, Powers BE, Park RD, Straw RC, Ogilvie GK, Withrow SJ. 
Thymoma in dogs: 23 cases (1980-1991). J Am 
Vet Med Assoc. 1994 Oct 1;205(7):1007-13.

– Epithelial thype: 9/23

– Lymphocytes-rich: 6/23

• Megaesophagus: 11 cases
• Myasthenia gravis confirmed in 7 of 11

• Hypercalcemia: 2 cases

http://www.ncbi.nlm.nih.gov/pubmed/?term=Atwater SW[Author]&cauthor=true&cauthor_uid=7852153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Powers BE[Author]&cauthor=true&cauthor_uid=7852153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park RD[Author]&cauthor=true&cauthor_uid=7852153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Straw RC[Author]&cauthor=true&cauthor_uid=7852153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ogilvie GK[Author]&cauthor=true&cauthor_uid=7852153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Withrow SJ[Author]&cauthor=true&cauthor_uid=7852153
http://www.ncbi.nlm.nih.gov/pubmed/7852153


Case #7

• Dog, mongrel, 10-years-old, male

• Diabetes mellitus

• Liver enlargement

– Hypoechoic mass within the liver



























Immunostaining: factor VIII



Diagnosis 

• Cytological diagnosis: hepatocellular 
carcinoma

• Histological diagnosis: hepatocellular 
carcinoma with peritheliomatous 
differentiation





Case #8

• Dog, Newfoundland, 2-years-old, female

• Used as Life-Guard Dog

– Specialized in water rescue

– Trained in small lakes

• Erosive-ulcerative plaque-like nodules on the 
back and flanks

• FNCS of the lesions



From: http://www.extraordinarydogs.org





















• In HE stained sections organisms may be seen 
as clear ghosts within eosinophilic degenerate 
foci or in other areas of necrosis and 
inflammation, but generally are not visible 
without special staining.

TL Gross, PJ Ihrke, EJ Walder, VK Affolter. Infectious nodular and diffuse 
granulomatous and pyogranulomatous diseases of the dermis. 

In: Skin diseases of the dog and cat, 2005, Blackwell







Diagnosis 

• Cytologic diagnosis: pyogranulomatous 
(suppurative-macrophagic?) inflammation due 
to fungal hyphae

• Histologic diagnosis: fungine 
pyogranulomatous deep dermatitis



Supplementary tests

• Colture of cutaneous biopsies: no growth

• PCR on cutaneous biopsies: Phytium spp



Phytiosis
• Pythium insidiosum is an oomycete pathogenic in 

mammals.
• Infection is acquired through small wounds via contact 

with water that contains motile zoospores or other 
propagules (zoospores or hyphae). 

• Depending on the site of entry, infection can lead to 
different forms of pythiosis i.e. a cutaneous, vascular, 
ocular, gastrointestinal and a systemic form, which is 
rarely seen. 

• The infection is not contagious; no animal-animal or 
animal-human transmission has been reported so far. 

• Avoiding stagnant waters could be of help in prevention

Gaastra W et al. Pythium insidiosum: an overview. Vet Microbiol. 2010 Nov 
20;146(1-2):1-16. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gaastra W[Author]&cauthor=true&cauthor_uid=20800978
http://www.ncbi.nlm.nih.gov/pubmed/20800978


Case #9

• Cat, DSH, female, 7-years-old

• Firm cutaneous nodule, 2 cm.in diameter, on 
the left flank

• FNCS of the nodule





















Diagnosis

• Cytologic diagnosis: ossification process or 
remodelling of preexisting regional bone 
structures

• Histologic diagnosis: osteoma cutis



Osteoma cutis

• Very rare condition in dog and cat

• Definition:
– “Osteoma cutis is the late stage of calcinosis cutis" 

Thelma Lee Gross et al.

• Others definitions
– Formation of bone in dermal or subcutaneous

tissues
• Primary: OC in normal skin without evidence of

underlying lesion

• Secundary: OC in damaged or disrupted skin





Case #10

• Cat, DSH, 10-years-old, male

• FIV positive

• Fever, generalized arthropathy with swelling of 
joints

• Flushing of synovial fluid











Diagnosis 

• Cytological diagnosis: suppurative non-
infectious arthritis with ragocytes

• Clinical diagnosis: probably Progressive Feline 
Polyarthritis



Ragocytes 

• Ragocyte are described as being leukocytes with
intracytoplasmic granules

• Davis MJ, Denton J, Freemont AJ, Holt PJ. Comparison of serial synovial
fluid cytology in rheumatoid arthritis: delineation of subgroups with
prognostic implications. Ann Rheum Dis. 1988 Jul;47(7):559-62.

• Hollander JE, Mc Carthy DJ, Astorga J et al. Studies on the 
pathogenesis of rheumatoid joint inflammation. Ann Intern Med. 
1965;62: 271-80

• Delbarre F, Kahan A, Amor B et al. Le ragocyte synovial. Presse med. 
1964;72: 2192-32

• Immunofluorescence and others techinques have shown
that the granules are the result of leukocytes taking up 
immune complexes from the fluid

• Zwaifler NJ. The immunopathology of joint inflammation in 
rheumatoid arthritis. N Engl J Med. 1972;286: 141-7

http://www.ncbi.nlm.nih.gov/pubmed?term=Davis MJ[Author]&cauthor=true&cauthor_uid=3401052
http://www.ncbi.nlm.nih.gov/pubmed?term=Denton J[Author]&cauthor=true&cauthor_uid=3401052
http://www.ncbi.nlm.nih.gov/pubmed?term=Freemont AJ[Author]&cauthor=true&cauthor_uid=3401052
http://www.ncbi.nlm.nih.gov/pubmed?term=Holt PJ[Author]&cauthor=true&cauthor_uid=3401052




Pedersen NC, Pool RR, O'Brien T. Feline chronic progressive 
polyarthritis. Am J Vet Res. 1980 Apr;41(4):522-35.

• Twenty cats with a chronic progressive polyarthritis were studied. The disorder 
occurred exclusively in male cats, and all but six of the cats were between 1.5 and 5.0 
years of age. There were two forms of the disease as determined by radiographic 
changes: joint instability and deformity, and clinical course. The most prevalent form of 
the disease was characterized by osteopenia and periosteal new bone formation 
surrounding affected joints. Marginal periarticular erosions and collapse of the joint 
spaces with fibrous ankylosis occurred with time, but joint instability and deformities 
were not seen. The second form of the disease was characterized by severe 
subchondral marginal erosions, joint instability, and deformities. The periosteal
proliferative form resembled Reiter's arthritis of man, and the deforming type 
resembled human rheumatoid arthritis. The disease began as tenosynovitis and 
synovitis, with subsequent changes in the articular cartilage and periosteal bone. 
Histopathologic changes in these cats were similar to those occurring in both chronic 
Reiter's and rheumatoid arthritis of man. Chronic progressive polyarthritis of cats was 
not caused by identifiable bacteria or mycoplasma, but was etiologically linked to feline 
leukemia virus (FeLV) and feline syncytia-forming virus (FeSFV) infections. The FeSFV
was isolated from the blood or was detected by a serologic test in all of the cats with 
the disease, whereas FeLV was isolated or identified by immunofluorescence technique 
in 60% of the cats. The arthritis could not be reproduced by inoculation of cell-free 
synovial tissue from diseased cats or with tissue culture fluid containing FeSFV and 
FeLV isolates. It was postulated that arthritis was an uncommon manifestation of FeSFV
infection that occurred in predisposed male cats. Feline leukemia virus may not have 
been directly involved in the disease, but may have acted in some way to potentiate 
the pathogenic effects of FeSFV.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Pedersen NC[Author]&cauthor=true&cauthor_uid=6250422
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pool RR[Author]&cauthor=true&cauthor_uid=6250422
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Brien T[Author]&cauthor=true&cauthor_uid=6250422
http://www.ncbi.nlm.nih.gov/pubmed/?term=pedersen+pool+o'brien

