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Case #1

• Dog, Rottweiler, 9-year-old, female

• Thyroid mass (a)
• Ultrasonographic evidence of a large mass into the right lobe of 

thyroid; no evidence of lesions in the left lobe of thyroid

• Multiple nodules in the liver (b)

• FNCS  of thyroid and liver
• MGG stain
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Thyroid lesion

3



4



5



6



Liver nodule
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Cytologic findings

• Thyroid:
• Discohesive aggregates

• Sometimes distribution of discrete cells

• Round to ovoid cytoplasm

• Very eccentric round to ovoid nucleus

• Liver:
• Similar cells scattered among clusters of hepatocytes
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Diagnosis

• Cytologic diagnosis:
• Thyroid C cells (parafollicular cells) carcinoma

• Liver metastasis of C cells carcinoma

• Histologic diagnosis (after surgical removal 
of the mainly involved thyroid lobe)
• Thyroid C cells carcinoma
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HE, 40X                                                                IHC: calcitonin
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Follow-up 

• Plasma concentration of Ca
• 9,8 mg/dl (RI: 7,1 – 11,9)

• The dog developed depression and anorexia
• Widespread distribution of nodular lesions

• Euthanasia
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Discussion 

• C cell thyroid
• Also called “parafollicular cells”

• Located within the thyroid, in the 
interstitium between follicles, 
generally in parafollicular position

• They produce calcitonin, a 
hormone that regulates the blood 
calcium levels by inhibitin calcium 
release form the bone

• C cells originate from the 
ultimobranchial body, a structure 
derived from the last pharyngeal 
pouch

https://dentmistry.com/2017/10/16/develo
pment-of-pharyngeal-branchial-apparatus/
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Discussion 

• C cell thyroid tumors
• Hyperplasia and adenoma

• Transition point is subjective

• When the C-cell proliferation exceeds several thyroid follicles, 
the lesion is classified as adenoma

• Carcinoma:

• More highly cellular

• Tumor cells are pleomorphic

• Histologic evidence of intrathyroidal or extracapsular invasion

• Metastases to distant sites
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Case #2

• Dog, mongrel, 14-year-old, male
•
• Diffuse hepatic changes. 
• Ultrasonography: irregularly hyperechoic liver 
parenchyma

•
• FNCS of the liver
• MGG stain
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Cytologic findings

• High number of pink/purple intracytoplasmic granules in 
otherwise normal hepatocytes

• Cytologic features of regeneration
• Mild anisokarioys

• Mitoses 

• Cytologic features of mild hepatic fibrosis
• Bundles of collagen among hepatocytes
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Diagnosis

• Cytologic diagnosis
• Liver fibrosis

• Accumulation of cytoplasmic eosinophilic 
granules of unknow significance

• Histologic diagnosis (laparotomic biopsies)
• Chronic hepatitis
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HE
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PAS
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Trichromic

Rodanine

31



32 © 2014 IDEXX Laboratories, Inc. All rights reserved. 
IDEXX International Education

Discussion

• The presence of globular eosinophilic cytoplasmic inclusion 
in liver of dog is unusual

• The meaning of this finding is unknow
• Some of the possible cause are represented by 
accumulation of:
• Alpha-1-antitrypsine

• Alpha-fetoprotein

• Haptoglobin

• Alpha-macroglobulin
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• Alpha-1-antitrypsin deficiency has long been known to cause liver cirrhosis in 
man, but whether it does so in the dog is uncertain. 

• To investigate this point 57 dogs with clinically and histopathologically diagnosed 
chronic liver disease were examined. 

• Immunostaining for alpha-1 antitrypsin revealed that 37 diseased dogs had 
alpha-1 antitrypsin in the cytoplasm of their hepatocytes. 

• As alpha-1 antitrypsin aggregation is lethal to hepatocytes and as cell death 
attracts mononuclear blood cells whose cytokines induce continued alpha-1 
antitrypsin synthesis with subsequent risk of further alpha-1 antitrypsin 
accumulation, liver disease may thus be maintained. 

• Whether alpha-1 antitrypsin aggregates actually initiates liver disease in dogs, as 
in man, remains to be elucidated by further biochemical investigation of the three 
canine alpha-1 antitrypsin types found.
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Discussion

• Not sure what this material does represent!!!
• Any imput is welcome

• There are no conclusive evidence that correlate this 
finding to primary causes

• The most important correlation of this finding is the 
association with chronic liver disease

• Need for further investigation:
• Definitive recognition of this material

• Association with primary diseases

• Clinical relevance of the finding
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• Do not confuse 
eosinophilic 
accumulation 
with presence 
of oxidized 
lipidic material
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• Do not confuse this 
granules with Mallory-
Denk bodies, represented 
by aggregates of 
cytokeratin

From R.DeMay, The Art and 
Science of Cytopathology, ASCP, 
1996
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Case #3

• Dog, Bulldog, 2-years-old, neutered female
•
• Ovariohysterectomy 1 year ago
• Mass in the abdomen

• FNCS of the mass
• MGG stain 
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Cytologic findings

• Poor cellularity
• Eosinophilic «foreign» material
• Histiocytic/macrophagic cells

• Epithelioid aggregates
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Diagnosis

• Cytologic diagnosis
• Granulomatous inflammation due to foreign bodies in the 

abdomen

• Histologic diagnosis (after surgical removal of a foreign 
body – cotton matrix or sponge – from the abdomen)
• Gossipiboma
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Discussion

• Gossypiboma
• Also called textiloma or cottonoid

• The term gossypiboma is derived from the Latin word "gossypium", 
which means cotton, and the Swahili word "boma", which means 
place of concealment, thus referring to a retained sponge in the 
surgical bed.

The Swahili term ‘Boma’ is traditionally known as an 
enclosure or fence used to protect livestock like cows, 
sheep, goats and other animals from predators

https://www.gondwanatoursandsafaris.com/what-is-an-african-boma/
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• Two types of gossypibomas are reported in the human
medical literature:
• acute or exudative type

• an exudative reaction develops rapidly, often over a period of 
days, and may lead to serious sequelae, including sepsis, 
intestinal obstruction, formation of fistulas to the skin or into 
surrounding viscera, and even death

• aseptic, chronic type

• a fibrinous reaction results in encapsulation of the foreign 
material and formation of a granuloma

48



49 © 2014 IDEXX Laboratories, Inc. All rights reserved. 
IDEXX International Education

• Complications of gossypiboma have included osteomyelitis, 
visceral infiltration, and malignant transformation of surrounding 
tissues

• Interestingly, there are several case reports of extraskeletal
osteosarcomas associated with retained surgical sponges in 
dogs. These are rare malignant neoplasms that originate from 
the viscera or soft tissues and are characterized by production 
of osteoid without bone involvement

• The veterinary medical literature suggests that niduses of 
chronic inflammation may contribute to sarcoma development

49



50 © 2014 IDEXX Laboratories, Inc. All rights reserved. 
IDEXX International Education

Case #4

• Cat, DSH, 18-year-old, neutered female
•
• Leukocytosis
• Increase of pancreatic and hepatic enzymes 
concentration

• Enlargement of the pancreas

• FNCS of the pancreas
• MGG stain
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Cytological findings

• Epithelial cells in bi-tridimensional clusters
• Exocrine pancreas origin

• Round to indistinct cytoplasm, containing pink granular 
material

• Round nuclei

• High number of neutrophilic granulocytes
• Degenerate to non-degenerate neutrophils

• Rod shaped bacteria phagocytosis
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Diagnosis

• Cytologic diagnosis
• Septic neutrophilic pancreatitis
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Discussion 

• There are no large-scale definitive studies on the cytologic 
diagnosis of pancreatitis 

• Pancreatic aspirates are more likely to be performed when 
neoplasia is a differential diagnosis

• Anecdotally, pancreatitis in small animals is described 
cytologically as consisting of 
• Inflammatory cells (most often degenerate or non-degenerate neutrophils, 

lymphocytes occasionally in cats)
• Debris
• Lipid
• Mineralization
• Normal to hyperplastic exocrine pancreatic cells

Sharkey LC, Crain S, in Pancreas. Veterinary Cytology, 2021 Wiley Blackwell
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Discussion 

• Acute pancreatitis appears to be both less common and 
more difficult to diagnose in the cat (than in dogs)

• Cytology may play a large role in distinguishing between 
pancreatic inflammation and other pancreatic disorders 
(especially neoplasia) in feline patients.

Borjesson DL. The pancreas. In Cowell and Tyler Diagnostic Cytology and 
Hematology of the Dog and Cat, 2014, Elsevier
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Discussion 

• Aspirates are generally highly cellular and characterized 
by abundant exocrine epithelial cells and a population of 
inflammatory cells

• Neutrophils predominate in acute pancreatitis
• The neutrophils are classically non-degenerated
• However, they may appear ragged and mild to moderately 
degenerate, likely secondary to concurrent necrosis.

Borjesson DL. The pancreas. In Cowell and Tyler Diagnostic Cytology and 
Hematology of the Dog and Cat, 2014, Elsevier

Meuten DJ, 2017
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Discussion 

• Bacteria phagocytosis seems to be not a feature in 
description of acute suppurative pancreatitis

• In our case, the septic suppurative inflammation is likely 
a consequence of an ascending bacterial infections

• No investigation on the liver has been done
• To investigate an involvement of biliary tree

• This cat recovered after proper antibiotic therapy

• No relapse as far as I know
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Case #5

• Dog, mongrel, 4-year-old, female
•
• Subcutaneous mass on the shoulder

• FNCS of the lump
• MGG stain
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Cytologic findings

• High number of cells with indistinct cytoplasm
• Sometimes tailed shape

• Round to ovoid nucleus

• Anisokariosis and anisocytosis moderate

• Round cells with basophilic cytoplasm
• One, sometimes two or three round nuclei

• Anisokariosis and anisocytosis moderate

• Very rare multinucleated cells consistent with strap-like cells 
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Diagnosis

• Cytologic diagnosis
• Spindle cells neoplasia, mostly consistent for 

rhabomyosarcoma

• Histologic diagnosis (after IHC)
• Rhabdomyosarcoma 
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MYOGLOBIN

73



74 © 2014 IDEXX Laboratories, Inc. All rights reserved. 
IDEXX International Education

Discussion

• The rhabdomyosarcoma is histologically classified into 4 
types:
• Embryonal

• Round cell type: round to polygonal cells admixed with smaller 
cells

• Myotubular type: spindle cells resembling primitive myocytes 
(myotubes)

• Botryoid (variant of embryonal rhabdomyosarcoma – myotubular type)
• Most commonly found in the urinary bladder wall of the dog
• Grape-like or botryoid masses of neoplastic cells

• Alveolar (rare)
• Round cells with hyperchromatic nuclei organized in structures 

supported by thick fibrous septa
• Pleomorphic (very rare)

• Haphazardly arranged plump spindle cells
• Difficult to be differentiated from the embryonal type
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Discussion

• The rhabdomyosarcoma is cytologically classified into 3 
types:
• Embryonal

• Round cell type: round to polygonal cells admixed with smaller cells
• Botryoid type: elongated ribbon-shaped myotubular-like cells with 

basophilic cytoplasm and cross striations
• Alveolar (rare)

• Round cells with pale blue cytoplasm and hyperchromatic nuclei 
resembling lymphoid cells

• Pleomorphic (very rare)
• Irregularly arranged plump, large spindle cells
• Anisocytosis and anisokaryosis marked
• Occasional strap-like cells
• Second population of lymphoid-like neoplastic cells
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Discussion

• In human being, the rhabdomyosarcoma is correlated by the 
International Classification of Rhabdomyosarcoma with the 
clinical outcome:

• Botryoid and embryonal - myotubular subtype, have favorable 
prognoses

• Embrional – round cells subtype has an intermediate prognosis
• Alveolar rhabdomyosarcoma has a poor prognosis
• Pleomorphic rhabdomyosarcoma outcome is unknow due to the rarity 

if this type

• Clinical correlates lack in veterinary medicine, probably 
because reports are rare and the subclassification is not 
always applied
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Discussion

• On the basis of the cytologic classification, our case is 
most consistent with embryonal rhabdomyosarcoma –
round cell subtype

• This subtype is also considered to be the most frequent 
presentation of rhabdomyosarcoma in dog

• The dog, after excision of the mass, is going fine
• No relapse yet
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Case #6

• Dog, Labrador, 7-year-old, male
•
• Cutaneous lump on the chest

• FNCS of the lump
• MGG stain
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Cytologic findings

• Presence of three distinct populations:
• Mast cells

• Scattered on the background

• Epithelial (apocrine cells)

• Mostly in cohesive clusters

• Spindle cells

• Reactive fibroblast
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Diagnosis 

• Cytologic diagnosis
• Mast cell tumor

• Histologic diagnosis
• Mast cell tumor

• Diffuse enlargement of adnexal ductal apocrine 
component
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Discussion

• Dilatation of apocrine ducts is an inconstant finding in 
histologic section of mast cell tumor

• Not clear why some mast cell tumor develops a 
concomitant enlargement of apocrine ducts

• This enlargement is highly variable
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Dog, mongrel, 7-year-old, M; mast cell tumor
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Dog, Poodle, 9-year-old, F; mast cell tumor
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Discussion

•What is the reason of this enlargement?
• Reactive fibroplasia or fibrosis induced by tumor factors 

(TNF-α) elicits the stricture of the superficial tract of the 
ducts and the accumulation of secrete

• Direct action of some factor produced only by specific types 
of neoplastic mast cells

• Ductal enlargement due to a benign hyperplastic or 
neoplastic adnexal processes induces neoplastic mast cell 
proliferation
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Discussion

• Currently there are no specific features, both morphologic 
and immunohistochemical, that provide reliable informations
about the mast cell tumor biological behavior

• Should be that the association of mast cells and enlarged 
apocrine ducts may represent a feature that help in 
prognosis?

• Need for further studies that correlate this morphological 
feature with the outcome of the mast cell tumors
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Case #7

• Dog, Setter, 7-year-old, male
• Great hunter!!

• Sneezing episodes and mild hemorrhagic discharge

•
• Nasal mass

• Red tissue partially protruding from the nose

• FNCS of the mass
• MGG stain 
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Cytologic findings

• Free endospores of Rhinosporidium spp
• Single large sporangium containing dozens of 
endospores

• Mild inflammation
• Mostly neutrophilic

• Presence of epithelial cells
• Respiratory ciliated cells

• Squamous cells
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Diagnosis

• Cytological diagnosis
• Nasal rhinosporidiosis

• Histologic diagnosis
• Nasal rhinosporidiosis
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Discussion   

• Rhinosporidium seeberi is a mycotic microorganism (??) that 
causes a disease of mucocutaneous tissues

• Nasal mucosa and conjunctiva mostly affected

• Stagnant water serves as source of infection

• Local trauma seems to predispose to infection

• Role of sharp plants in deep implantation

• The hunter dog that searchs for the pray in swampy location is 
predisposed
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Discussion   

• What is Rhinosporidium?

• Current interpretation
• A cyanobacterium?

• A eukaryote Mesomycetozoa linked to aquatic fish parasites?

• A pathogen that belong to the kingdom Fungi?

• According with Vilela and Mendoza, Rhinosporidium, based 
on DNA and phylogenetic activity is a Mesomycetozoa
microbe

• Mesomycetozoa are neither part of fungi nor of animals
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Immature sporangium 7-10mc

Sec. Ashworth 1923

Immature bilamellar
Sporangium 50-60 mc

Immature spores

Chitinous wall

cellulose
Mature chitinous wall

Mature cellulose

Mature endospores

Mature sporangium 200-300 mc

Mature chitinous wall

Mature cellulose

Mature endospores

Mature sporangium 200-300 mc

Operculum 
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Case #8

• Dog, mongrel, 8-year-old, male

• Cutaneous mass on ventral chest

• FNCS of the mass
• MGG stain
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Cytologic findings

• High cellularity
• Distribution in loose aggregates

• Sometimes in perivascular arrangements

• Discrete round cells
• Gray to blue cytoplasm

• Sometimes presence of large achromatic globules

• Round nuclei

• Anisokaryosis and anisocytosis mild to moderate
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Diagnosis

• Cytologic diagnosis
• liposarcoma

• Histologic diagnosis
• Round cell neoplasia

• IHC: MUM1++

• Extramedullary plasmocytoma
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Discussion

• Two studies propose a subclassification of canine 
plasmacytoma based on the variable morphologic (histologic) 
features
• Hyaline type

• Mature type

• Cleaved type

• Asynchronous type

• Polymorphous-blastic type

• Features of different subtypes can be found within a particular 
tumor mass

• It doesn’t exist in cytology a parallel subclassification
• The difference may not have clinical or prognostic significance
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Polymorphus Asynchronous Cleaved Mature Hyaline 

Vacuolar, 
perinuclear halo 
not detectable

Vacuoles and 
perinuclear halo; 
asynchrony

Perinuclear 
halo/pale 
cytoplasma

Vacuoles and 
fine granules; 
perinuclear halo

Transparent
Sometimes 
presence of 
halo

cytoplasm

Nucleoli; marked 
anisocytosis

Blastic
appearance; 
central nucleolus

Cleaved 
nucleus; 
anisocytosis

Round to oval; 
cartweehl
appearance

Sickle shaped; nucleus

eccentricn.d.n.d.eccentricVery eccentricLocation of 
nucleus

Up to nine 
polymorphous 
nuclei

n.d.Up to four 
nuclei

Generally 
binucleated

Sometimes 
binucleated 
cells

Multinuclei

High numberRare/high numberLow to 
moderate

NoneNone/rareGiant cells
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Polymorphus Asynchronous MonomorphousCleaved Mature Hyaline 

Vacuolar, 
perinuclear 
halo not 
detectable

Vacuoles and 
perinuclear 
halo; 
asynchrony

n.n.Perinuclear 
halo/pale 
cytoplasma

Vacuoles and 
fine granules; 
perinuclear 
halo

Transparent
Sometimes 
presence of 
halo

Cytoplasm 

Nucleoli; 
marked 
anisocytosis

Blastic
appearance; 
central 
nucleolus

Large, 
euchromatic 
nucleus, single 
nucleolus

Cleaved 
nucleus; 
anisocytosis

Round to 
oval; 
cartweehl
appearance

Sickle 
shaped; 

Nucleus 

eccentricn.d.Centrally locatedn.d.eccentricVery 
eccentric

Location 
of nucleus

Up to nine 
polymorphous 
nuclei

n.d.None Up to four 
nuclei

Generally 
binucleated

Sometimes 
binucleated 
cells

Multinuclei

High numberRare/high 
number

Very rareLow to 
moderate

NoneNone/rareGiant cells
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Discussion

• On the basis of the criteria described by Cangul et al., this 
plasma cell tumor should be histologically (cytologically??) 
classified as monomorphous type.

• According with both authors (Cangul, 2002; Platz, 1999), no 
correlations seem to exist between cell type, location and 
prognosis

• The only problem is to do, by cytologic examination, the 
correct diagnosis of plasmacytoma
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Case #9

• Cat, DSH, 3-year-old, male
• External life in wild country
•
• Synovial fluid from left knee

• Flushing
• MGG stain
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Case #9

• Cat, DSH, 3-year-old, male
•
• Synovial fluid from left knee

• Flushing
• MGG stain
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Cytologic findings

• Suppurative inflammation
• High number of coccoid bacteria

• Phagocytosis of bacteria

• Rare non-neutrophilic inflammatory cells
• Rare multinucleated giant cells
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Diagnosis

• Cytologic diagnosis
• Septic suppurative arthrosynovitis
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Discussion

• Compared with immune-mediated diseases, infectious causes of 
arthropathy are uncommon in dogs but may be somewhat more 
common in cats

• Causes:

• Bacterial Infections:

• Penetrating wounds: Cat bites or puncture wounds are a common route for 
bacteria to enter the joint.

• Surgical procedures: Infection can occur during or after joint surgery.

• Hematogenous spread: Bacteria can travel through the bloodstream from 
other infected sites in the body.

• Common bacteria: Pasteurella species, coliform bacteria, and staphylococci 
are frequently implicated in feline septic arthritis.
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Discussion

• Other infectious causes:
• Fungal Infections:

• Fungi can also cause septic arthritis in cats, though less commonly 
than bacteria.

• Viral Infections:

• While less common, some viruses like feline calicivirus can lead to 
joint inflammation and lameness.

• Rickettsia and Spirochetes:

• These microorganisms can also cause septic arthritis, though they 
are less frequent.
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Discussion

• Risk Factors:
• Trauma:

• Any injury to a joint, including fractures or dislocations, increases 
the risk of infection.

• Osteoarthritis:
• Existing joint disease can make the joint more vulnerable to 

infection.
• Immunosuppressive conditions:

• Drugs that suppress the immune system can increase the risk of 
infection.

• Cats with weakened immune systems are more susceptible to 
developing septic arthritis.

• Obesity:
• Obesity can contribute to joint problems and increase the risk of 

secondary infection.
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Discussion

• Therapy:
• Clindamycin: 11 g/kg s.i.d. x 10 days

• Great improvement, but relapse after a few days
• Repetition of the same therapy

• After the repetition the cat recovered completely
• Actually, he is going well
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Case #10

• Dog, Setter, 12-year-old, female
•
• Renal mass (a)
• Multiple mass in the lungs (b)

• FNCS of kidney and lung
• MGG stain
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Renal mass
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Renal mass

149



Renal mass
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Renal mass
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Renal mass
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Renal mass
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Renal mass
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Pulmonary mass
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Pulmonary mass
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Cytologic findings

• Large aggregates of epithelial cells
• Indistinct cell borders
• Frequent presence of cytoplasmic globules
• Round to ovoid nuclei

• Irregularly clumped chromatin
• Anisocytosis and anisokaryosis severe

• Dischoesive clusters
• Frequent distribution in microacinar or tubular arrangements

• Same features are present in both samples from renal and 
lung lesions
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Diagnosis

•Cytologic diagnosis
• Renal carcinoma, morphologically consistent with tubular 

type, clear cells

•Histological diagnosis
• Renal carcinoma, tubular type, clear cells
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Discussion

• Renal tumors in dogs:
• Epithelial tumor: 70%

• The cells of origin are proximal or distal convoluted tubular 
epithelium of the collecting ducts

• Mesenchymal tumors: 25%

• Nephroblastoma: 5%

• Secundary tumor (metastatic)
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Discussion

• Renal epithelial carcinoma in dogs is subdivided into 
histological and cytological types:
• Histologic subdivision:

• Solid (34%)

• Tubular (24%)

• Papillary (21%)

• Cystic (multilocular cystic - 4%)

• Cytologic subdivision:

• Chromophobic

• Eosinophilic

• Clear cells

• Mixture of the three
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Discussion

• Clear cells carcinoma had:
• decreased MST (median survival time)

• Increased risk of death

• 50% metastatis rate
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Case #11 – bonus track!!

• Cat, DSH, 1-year-old, neutered male

•

• Rescued stray cat, in shelter

• Dehydrated and anorexic

• 1 week diarroea

• FIV-FeLV negative

• Enlargement of the spleen

• FNCS of the spleen

• MGG stain
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Cytologic findings

• Polymorphic lymphoid cells

• Dense fibrillar material, morphologically consistent with 
amyloid

• Macrophagic phagocytosis of the same material
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Diagnosis

•Cytologic diagnosis:
• Splenic amyloidosis

•Histological diagnosis
• Splenic amyloidosis
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Discussion

• From my point of view, the described material is amyloid

• However, the special stain Congo Red was diffusely 
negative

• Some other suggestion about the nature of this 
material??
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Discussion

• Deposition of SAA in cats occurs as a consequence of
proinflammatory cytokines released during inflammatory or 
neoplastic disorders

• However, the high incidence of cats with increased SAA 
concentration doesn’t correlate with the rare incidence of 
amyloidosis
• Risk factors for amyloidosis

• Chronic inflammatory diseases
• Chronic enteropathies
• Gingivostomatitis
• Chronic respiratory tract infectious diseases

• Infections
• FIV, FCoV and FeLV are not associated with the presence of 

amyloidosis (Ferri et al, 2023)
• Unknow environmental factors

182


