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Case #1

• Dog, Segugio breed, male, 6-years-old

• Lameness and swelling of joints

• Synovial fluid

– Color: pale pink

– Cell count: 6500 c/mcL

– Total protein: 6.2 g/dl















• Ragocytes

– Neutrophilic 
granulocytes with 
small dark 
granules in the 
cytoplasm

– Barger A. 2010

• Lupus cell

– Neutrophilic 
granulocytes with 
magenta globules 
in the cytoplasm



• 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


• LE cell: a neutrophil containing a large, round, 
homogeneous eosinophilic inclusion that 
displace the nucleus to the periphery.

• The material is thought to be nuclear material 
that has been structurally altered by 
antinuclear antibodies

– Barger A. In Musculoskeletal System,  Raskin RE, Meyer DJ 
Canine and Feline Cytology, 2010, Saunders: 309-324



DIAGNOSIS

• ANA test: positive 1: 2560

• Diagnosis: lupus arthritis



Case #2

• Dog, Yorkshire terrier, male, 8-years-old

• Anorexia, diarrhea, vomiting, depression 

– Liver enzymes elevation

• FNCS of liver







Test Risultato Min Max U.M.

RBC 6.17 5.70 8.56 milioni /µL

Hgb 15.0 14.1 21.2 g/dL

Hct 49.5 39.0 59.2 %

MCV 80.3 63.1 72.6 fL

MCH 24.4 21.8 25.4 pg

MCHC 30.4 33.3 36.8 g/dL

RDW 13.0 11.6 14.7 %

NRBC/100 WBC 0 0 0

Test Risultato Min Max U.M.

WBC 37.5 5.45 12.98 migliaia /µL

Neutrofili banda 0 0 286 /µL

Neutrofili 
segmentati

34500 3555 9314 /µL

Linfociti 750 1169 3810 /µL

Monociti 2250 186 798 /µL

Eosinofili 0 104 1164 /µL

Basofili 0 0 106 /µL

Test Risultato Min Max U.M.

PLT 215 176 479 migliaia /µL

MPV 14.5 8.9 15.0 fL

PCT 0.31 0.21 0.52 %

PDW 60.9 51.8 74.5 %

Large PLT 44 7 63 migliaia /µL



Test Risultato Min Max U.M.

CK 153 42 155 IU/L

AST 223 21 44 IU/L

ALT 991 22 78 IU/L

ALP 727 16 119 IU/L

GGT 18.1 1.2 10.9 IU/L

Colinesterasi 11942 3347 7074 IU/L

Bilirubina totale 1.23 0.11 0.31 mg/dL

Proteine totali 8.0 5.7 7.1 g/dL

Albumine 2.5 2.7 3.6 g/dL

Globuline 5.5 2.6 3.9 g/dL

Rapporto A/G 0.45 0.79 1.35 g/dL

Colesterolo 427 156 369 mg/dL

Trigliceridi 99 30 112 mg/dL

Amilasi 832 338 1101 IU/L

Lipasi 130 121 725 IU/L

Urea 25 16 49 mg/dL

Creatinina 0.69 0.83 1.42 mg/dL

Glucosio 85 88 119 mg/dL

Calcio 9.6 9.2 11.1 mg/dL

Fosforo 3.4 2.3 5.0 mg/dL

Magnesio 0.74 0.67 0.94 mmol/L

Sodio 146 143 151 mEq/L

Potassio 4.5 3.9 5.1 mEq/L

Rapporto Na/K 32.3 28.5 37.4 mEq/L

Cloro 111 109 118 mEq/L

Cloro corretto 110.9 109.1 115.9 mEq/L

Ferro totale 154 95 226 µg/dL

UIBC 268 182 306 µg/dL

TIBC 422 318 479 µg/dL

Saturazione 36.5 28.2 56.8 %

Proteina c reattiva 1.65 0.01 0.22 mg/dL









DIAGNOSIS

• IFAT: positive 1:1280

• Cytologic diagnosis: extracytoplasmic 
cholestasis with mixed inflammation and 
phagocytosis of Leishmania amastigotes

• Histologic diagnosis: periportal granulomatous 
hepatitis (Leishmania hepatitis)



Case #3

• Dog, Setter, male, 3-years-old

• Acute onset of severe anemia after a trip in 
the wood

– Hematuria

– Depression 

• SAMPLE: Blood smears



Test Risultato Min Max U.M.

RBC 3.01 5.70 8.56 milioni /µL

Hgb 7.5 14.1 21.2 g/dL

Hct 20.5 39.0 59.2 %

MCV 68 63.1 72.6 fL

MCH 25 21.8 25.4 pg

MCHC 36.9 33.3 36.8 g/dL

RDW 12.6 11.6 14.7 %

NRBC/100 WBC 0 0 0







• Erythroid loops

– Expression of 
hyperacute 
intravascular 
haemolysis



DIAGNOSIS

• Acute intravascular hemolysis after viper-bite 
envenomation



Case #4

• Dog, Labrador, male, 8-months-old

• Cutaneous nodule on III phalanx

• SAMPLE: FNCS of nodule















DIAGNOSIS

• Cytologic diagnosis: pyogranulomatous 
inflammation with lipophagocytosis

• Histologic diagnosis: Xantogranuloma

• Very rare in dog

• Consequence of the infiltration and deposition 
of lipoprotein into tissue, secondary to 
elevated serum lipid levels



Case #8

• Dog, mongrel, female, 11-years-old

• Multiple nodule on the skin

• SAMPLE: FNCS of a nodule



















• CD3: rare scattered
lymphocytes positive

• CD20: neoplastic cells 
irregularly positive

• CD18: rare scattered
neoplastic cells 
positive

• Lambda chains: 
neoplastic cells 
diffusely positive

Lambda chains



DIAGNOSIS

• Cytologic diagnosis: malignant round cell 
neoplasia, suggestive of plasmacytic origin

• Histologic diagnosis: malignant plasmocytoma



Case #6

• Dog, Setter, male, 2-years-old

• Diarroea in the last 3 months

• Hemorragic uveitis

• Lymphoadenomegaly 

• SAMPLE: FNCS of lymphnode











DIAGNOSIS

• Cytologic diagnosis: reactive 
lymphoadenopathy; prothotecosis

• PCR: Prototheca zopfii genotype II



Case #7

• Cat, European short-hair, castrated male, 18-
years-old

• Anorexia, jaundice

– Ultrasonographic evaluation: hepatic mass

• SAMPLE: FNCS of hepatic mass









DIAGNOSIS

• Cytologic diagnosis: 
high-grade 
lymphoma with 
erithrophagocytic 
activity



Case #8

• Cat, Persian, female, 8-years-old

• Cutaneous and subcutaneous mass on 
abdomen

• SAMPLE: FNCS of the mass 





















DIAGNOSIS

• Cytologic diagnosis: pyogranulomatous 
inflammation secundary to deep fungine 
infection

• Histologic diagnosis: pseudomycetoma

• Pseudomycetoma: pyogranulomatous 
inflammation around large aggregates of fungi 
(or bacteria)



Case #9

• Dog, German shepherd, male, 6-years-old

• Depression and anorexia

• Peritoneal effusion

– Color: brown

Test Risultato U.M.

Specific gravity 1030

Total protein 5.1 g/dL

Total nucleated cells 267.46 103 /µL

RBC 0.35 106/µL

Hgb 2.6 g/dL

Hct 3.5 %

















DIAGNOSIS

• Cytologic diagnosis: exudative effusion with 
pyogranulomatous inflammation secundary to 
bacterial and fungal peritoneal infection 

• Colture:

– Escherichia Coli

– Candida albicans



• Presence of Candida 
spp. in ascitic fluid: 
worse prognosis!!



Case #10

• Horse, Arabian, male, 8-years-old

• Multiple cutaneous nodules on the back, neck 
and shoulder 







DIAGNOSIS

• Cytologic diagnosis: eosinophilic inflammation
with panniculus involvement

• Histologic diagnosis: nodular necrobiosis (equine 
eosinophilic granuloma)
– Common nodular reactive disease, secundary to

insect bite
– Differential diagnosis:

• Others equine eosinophilic nodular diseases
– Axillary nodular necrosis
– Unilateral papular dermatosis

• Mast cell tumor
• Habronemiasis



BONUS TRACK

• Dog, Dachshund, male, 9-months old

• Cutaneous mass on the head

• SAMPLE: FNCS of the mass







DIAGNOSIS

• Cytologic diagnosis: atypical histiocytoma

• Follow-up: complete recovery after 1 months


