SESSION 1
LlVER

DIAGNOSTIC CRITERIA AND NOMENCLATURE:

PROLIFERATIVE  HEPATOCELLULAR LESIONS

FROM RATS AND MICE

Hyperplasia of hepatocytes

· Considered regenerative response to parenchymal damage

· Usually multifocal or diffuse and accompanied by liver degeneration

· Cells often slightly basophilic

· May have fibrous capsule

· Can form distorted lobules

· Can have portal triads and central vein

Focus of cellular alteration (Focus of altered hepatocytes)

· Tinctorial variation, size, and texture distinguished from parenchyma

· No evidence of parenchymal degeneration

· From less than a lobule to several (4 or more) lobules

· Merge with surrounding parenchyma

· No, little, or limited compression

· Large foci can contain portal triads

· Types:

· Eosinophilic (acidophilic)

· Cells usually larger than normal

· Granular pink to ground glass cytoplasm

· Can be GGT positive

· Basophilic (uniform and tigroid)

· Cells usually smaller than normal

· Basophilia due to free ribosomes or RER

· Stain with toluidene blue and cresyl violet

· High nuclear:cytoplasmic ratio

· Decreased G-6-phosphatase activity

· Clear

· Cells usually normal to slightly enlarged

· Nucleus usually central

· Clear vacuoles usually due to glycogen

· Vacuolated

· Cells usually normal to slightly enlarged

· Nucleus pushed to side or central

· Mixed (if not 80% of one type)

Hepatocellular adenoma

· Well demarcated from surrounding parenchyma

· Don’t usually “merge”

· Expansile and compressive

· Absence of lobular and plate architecture 

· Can have entrapped CV and portal triads at expansile periphery

· Usually solid with compressed sinusoids

· Irregular plates of 1-3 layers thick

· Plates may be perpendicular or impinge obliquely on impinging plates

· Usually rare mitoses, varying cellular atypia

· Occasional dilated sinusoids and/or angiectasis

Hepatocellular carcinoma

· Irregular borders with compression and invasion

· Cellular atypia and mitoses common

· Karyomegaly and hyperchromatic nuclei; distinct nucleolus

· Can be trabecular, acinar/glandular, and/or solid

· Trabecular: Cords of 3 or more cells thick

· Acinar/glandular: Central clear space surrounded by hepatocytes

· Ultrastructurally the space is often a dilated canaliculus

· Solid: Generally anaplastic with basophilic cytoplasm and markednuclear pleomorphism and cellular atypia

Hepatoblastoma

· Irregular mass with blood-filled, endothelial-lined spaces

· Small cells with hyperchromatic, irregular nuclei, scant basophilic cytoplasm sometimes arranged in rows palisading around vascular spaces

· Mitoses are often numerous

· Almost exclusively occur within adenomas or carcinomas

DIAGNOSTIC CRITERIA AND NOMENCLATURE

BILE DUCT LESIONS FROM SPRAGUE-DAWLEY RATS
Biliary Cyst

· Single or multiple dilated ducts

· Slight compression of surrounding liver may be present

· Not expansile

· Lined by flattened or low cuboidal epithelium

· Cystic structures separated by a delicate connective tissue stroma

Cholangioma

· Well demarcated lesion without invasion

· Proliferative growth of bile duct epithelium may form acini and papillary structures

· Composed of densely packed bile duct structures that can be moderately dilated

· Usually lined by single layer of epithelium ranging from columnar to flattened but can occasionally be multilayered 

· Small amount of fibrous stroma

Cholangiocarcinoma

· Biliary epithelium arranged in branching ductular structures 

· Scant stroma or may induce schirrous reaction

· Ductular structures lined by atypical epithelium that may be multilayered 

· Cell cytoplasm may be distended and pale

· Papillary and cystic structures are occasionally observed

Cholangiofibrosis/Cholangiocarcinoma

· Irregular lesion

· Often multifocal

· Formed of atypical bile ducts in a dense fibrous connective tissue stroma

· Ducts lined by large atypical often hyperbasophilic cells ranging from columnar to flattened

· Cells lining ducts are often discontinuous

· Ducts often contain mucinous material and necrotic debris

· Size and invasion are used by some people to differentiate cholangiofibrosis and cholangiocarcinoma while others think they are the same lesion

DIAGNOSTIC CRITERIA AND NOMENCLATURE

ENDOTHELIAL LESIONS FROM THE LIVERS OF LABOARTORY RODENTS
Angiectasis 

· Dilatation of pre-existing sinusoidal spaces, filled with blood cells, and lined by a single layer of well-differentiated endothelium
· May comprise a few blood-filled cystic spaces only or a conglomeration of many, the latter resembling angiectatic lakes
· Atrophy or sclerosis of intra-lesional hepatic cords may be present
· Thrombi may be present in angiectatic lakes
· Multiple foci may be seen
Hemangioma

· Cluster of dilated new vascular spaces, often variable in size, and lined by a single layer of flattened, well-differentiated endothelial cells

· Not completely circumscribed and not encapsulated, but without any suggestion of invasion of adjacent hepatic parenchyma

Hemangiosarcoma

· Cluster of dilated sinusoidal spaces lined by one or more than one layer of endothelial cells with cytologic atypia (nuclear enlargement, hyperchromasia, and variability in size and shape)

· Syncytium-like solid clusters of ovoid to spindle-shaped atypical endothelial cells may be seen

· Mitotic figures may be seen

· Thrombi may be present

· Some lesions are multifocal 

SESSION 2
MAMMARY GLAND, ZYMBAL’S GLAND AND KIDNEY

DIAGNOSTIC CRITERIA AND NOMENCLATURE

MAMMARY GLAND PROLIFERATIVE LESIONS FROM 

FISCHER & SPRAGUE DAWLEY RATS
Lobular Hyperplasia

· Lobule enlarged by increased number of relatively normal alveoli

· Alveoli vary in size

· Single layer of well differentiated epithelial cells with no atypia

· Epithelial cells may be variable in size due to extent of secretory activity and number of lipid vacuoles
· Delicate connective tissue stroma

Focal Hyperplasia with Atypia

· Focal irregular proliferation of epithelium within ducts or lobules

· Epithelium forms small papillae, arches, nests or plaques

· Cellular atypia/ pleomorphism present (nuclei may be enlarged and vesicular or small and hyperchromatic:cytoplasm may be secretory or lack lipid vacuoles and stain basophilic or eosinophilic)

Adenoma

· Round or irregular mass generally greater than 5mm diameter

· Discrete non encapsulated mass of proliferating alveolar structures with scanty connective tissue septa

· Alveoli have a single layer of low cuboidal/columnar epithelium with small nuclei and a single nucleolus

· Alveolar lumina contain variable secretion

· Focal areas of cellular atypia/ pleomorphism may be present
· Papillary projections of epithelium may occur either protruding into dilated ductal lumina or into cystic spaces
Fibroadenoma

· Round or irregular mass generally greater than 5mm diameter
· Glandular epithelial and fibrous connective tissue components

· Epithelium is usually single layered and uniform: atypia or stratification if present is focal and does not constitute an expanding mass

· Connective tissue distributed within and between lobules varies from well differentiated to dense hyalinized collagen.

· Epithelium often forms ductules, alveoli or small cysts

Adenolipoma

· Contains glandular epithelium, mature adipose tissue and fibrous connective tissue 

· Variant of benign mixed tumor
Adenocarcinoma

· May arise from focal hyperplasia with atypia in ducts, ductules or alveoli: may also arise from foci of atypia in adenoma or fibroadenoma

· When present in an adenoma or fibroadenoma the malignant component must constitute an expanding mass that comprises and displaces benign component

· Neoplastic epithelial cells vary from one to several layers thick 

· Neoplastic epithelium exhibits cellular atypia, pleomorphism or diffuse stratification with solid nests or lobules of cells

· Consists of epithelium arranged in alveolar, ductular, papillary or solid structures

· Stroma within tumor is scant

· May be locally invasive 

· May have distant metastases

DIAGNOSTIC CRITERIA AND NOMENCLATURE

PROLIFERATIVE LESIONS OF THE ZYMBAL’S GLAND FROM FISCHER RATS
Hyperplasia 

· Usually focal

· May involve the glandular parenchyma, the stratified squamous epithelium of the ducts, or both

· Retention of lobular pattern

· May be slight compression of adjacent tissue

· Affected acini are enlarged and/or partially fused

· Cytoplasm of affected cells may be more basophilic and less foamy

· Nuclei of affected cells may be enlarged and contain 1+ prominent nucleoli

· Hyperplasia of the duct is characterized by a focal increase in thickness of the squamous epithelium with folds and short papillary projections into the lumen

Adenoma

· Well-circumscribed

· Lack normal lobular architecture

· May appear solid, or may have a central dilated lumen

· Composed of sebaceous cells, basal cells and cells of intermediate morphology arranged in solid clusters and acinus-like structures

· Cellular morphology similar to hyperplastic lesions

· May contain complex papillary structures lined by stratified squamous epithelium

Carcinoma

· Poorly circumscribed

· May invade surrounding tissues

· Consist of irregular acini or solid sheets of cells

· Frequently contain cystic cavities filled with sebum, keratin, and necrotic cells

· Contain varying proportions of neoplastic sebaceous and squamous cells

· Cells are pleomorphic and anaplastic

· May see atypical stromal proliferation

DIAGNOSTIC CRITERIA AND NOMENCLATURE

NON-EPITHELIAL TUMORS OF THE KIDNEY FROM LABORATORY RATS
Renal Mesenchymal Tumor (RMT)

· Primary cell type is small, fibroblastic cell which proliferates between tubules and glomeruli

· Whorling of fibroblastic cells around encircled tubules

· Primitive mesenchyme or myxomatous tissue may also be observed

· Occasional differentiation into fibrous tissue, smooth muscle, striated muscle, vascular tissue, cartilage and osteoid

· Tubular epithelium and urothelium may become hyperplastic

Nephroblastoma

· Biphasic cellular pattern of blastemal and epithelial elements (often poorly differentiated)

· Formation of nests, cords, alveolar, papillary or tubular patterns

· Neoplastic stromal component may contain stellate type cells or more mature appearing cells resembling fibroblasts

· Organoid epithelial differentiation into glomeruli, ducts and/or tubules (variable differentiation)

· Mitotic activity is usually frequent

Sarcoma

· Space occupying, solid mass of undifferentiated spindle cells or more mature appearing fibrous tissue (fibrosarcoma)

· Growth by expansion rather than proliferation between tubules and glomeruli

· Highly malignant appearing neoplasms

Liposarcoma

· Poorly demarcated mass of mature lipocytes, lipoblasts or poorly differentiated cells (mesenchymal cells)

· Infiltrative mode of growth entrapping tubules and glomeruli

· Occasional islands of sarcomatous tissue

· Cystic and/or hyperplastic tubules, hemorrhage and necrosis may be evident

SESSION 3 
ENDOCRINE SYSTEM

DIAGNOSTIC CRITERIA AND NOMENCLATURE

ADRENAL CORTICAL LESIONS FROM FISCHER & 

SPRAGUE DAWLEY RATS
Vacuolation

· Affects the zona fasciculata

· Vacuoles distend cells

· Normal number of cells

· Normal architecture (may be distorted by swollen cells)

· Poor or distinct borders

· Compression slight or absent

Cystic Degeneration

· Affects all zones of the cortex

· Cell loss, and cystic or blood-filled spaces

· Decreased number of cells

· Architecture disrupted due to cell loss

· Borders are distinct

· Compression slight or absent

· May be associated vacuolation

Hypertrophy

· Affects the zona glomerulosa and the zona fasciculata

· Increased amounts of eosinophilic cytoplasm

· Normal number of cells

· Normal architecture

· Distinct borders

· Never compresses

· May be associated vacuolation

Hyperplasia

· Affects the zona fasciculata, +/- zona reticularis

· Lesions are often half-moon shaped with the base towards the zona glomerulosa

· Cellular morphology is variable; may be small & basophilic; may be mitoses; no atypia

· Increased number of cells

· Relatively normal architecture

· Poor or moderately distinct borders

· Compression slight or absent

· May be associated vacuolation (on regression), cystic degeneration, hypertrophy

Adenoma

· Affects zona fasciculata or zona reticularis

· Cellular morphology is variable; moderately or well-differentiated or slight atypia; +/- mitoses

· Loss of normal architecture

· Moderately distinct borders

· Compresses

· May be associated vacuolation, cystic degeneration, hypertrophy

Carcinoma

· Invasion of the capsule or blood vessel

DIAGNOSTIC CRITERIA AND NOMENCLATURE

ADRENAL MEDULLARY LESIONS FROM FISCHER RATS
Hyperplasia

· May be diffuse or focal

· Minimal zone of compression of surrounding tissue

· Architecture is maintained

· Cellular atypia is not present

· Mitotic figures are rare

Benign Pheochromocytoma

· Well-delineated mass

· Distinct zone of compression of surrounding tissue

· Architecture is altered with cells arranged in nests/rows/cords

· Component cells are polygonal and large with abundant cytoplasm or small with little cytoplasm. 

· Cellular atypia is present

· Ectatic blood vessels may be prominent

Malignant Pheochromocytoma

· As for benign pheochromocytoma with evidence of capsular invasion or distant metastases 

Complex Pheochromocytoma

· Well-delineated mass 

· Mixture of neoplastic chromaffin cells and nervous tissue which intermingle or form distinct areas

· Nervous tissue consists of ganglion cells, nerve fibres, and supporting cells (satellite and Schwann cells)

· May contain neuroblast-like cells

· Neural component forms less than 80% of the mass

Ganglioneuroma

· Large, well-differentiated ganglion cells, neurofibrils and supporting cells form more than 80% of the mass

Neuroblastoma

· Well –delineated deeply staining tumor

· Composed predominantly of neuroblast-like cells

· Ganglion cells not present

· Component cells have hyperchromatic, round, oval or carrot-shaped nuclei and scant, pale, fibrillar cytoplasm

· Cells are densely packed in sheets, broad trabeculae or rosettes

DIAGNOSTIC CRITERIA AND NOMENCLATURE

THYROID GLAND C-CELL LESIONS FROM FISCHER RATS

C-Cell Hyperplasia, Diffuse

· Increase in number of C cells involving most follicles 

· Cells distributed relatively uniformly throughout follicles

· No discrete nodule or mass

· Cell morphology: normal or minimal to mild hypertrophy

C-Cell Hyperplasia, Focal

· Small nodular accumulation of C cells

· Less than five normal follicles in diameter

· May be multiple

· Cell morphology: normal or minimal to mild hypertrophy

C-Cell Adenoma

· Discrete mass of cells

· Larger than five normal follicles in diameter

· Displacement ( compression of surrounding follicles

· Minimal to mild atypia

C-Cell Carcinoma

· Mass of C cells invading capsule or adjacent tissues

· Metastases to regional lymph nodes or lung

· Cellular anaplasia

SESSION 4 
RESPIRATORY SYSTEM

DIAGNOSTIC CRITERIA AND NOMENCLATURE

PROLIFERATIVE LESIONS OF THE ALVEOLAR EPITHELIUM FROM B6C3F1 MICE
Hyperplasia, Bronchiolar-Alveolar

· Retention of alveolar architecture

· Air spaces lined by single layer of cuboidal cells

· Lack of cellular and nuclear atypia

Adenoma, Bronchiolar-Alveolar

· Loss of pre-existing alveolar architecture

· Papillary projections into air spaces

· Epithelium relatively uniform with little pleomorphism or atypia

· Compression but no invasion of adjacent tissues

Carcinoma, Bronchiolar-Alveolar

· Disruption of normal alveolar architecture

· Expansion, compression or invasion of adjacent tissues

· Nuclear and/or cellular atypia and pleomorphism

DIAGNOSTIC CRITERIA AND NOMENCLATURE

ATYPIC LESIONS OF THE ALVEOLAR EPITHELIUM FROM LABORATORY RATS
Alveolar/bronchiolar hyperplasia, atypical

· Well delineated lesion with a central fibrous core containing dispersed glandular (alveolar) structures lined by cuboidal epithelium

· Necrotic and cellular debris within glandular structures and adjacent alveoli

· Peripherally, proliferative epithelium courses along into adjacent alveoli, frequently forming papillary projections

· Epithelium is slightly pleomorphic with occasional mitoses

Alveolar/bronchiolar hyperplasia

· Increased number of type II pneumocytes lining the alveoli

· Alveolar architecture is maintained

· No cellular atypia

Alveolar/bronchiolar adenoma

· Alveolar architecture is distorted or effaced

· Simple cuboidal or columnar epithelium arranged in papillary or pseudoalveolar patterns

· Epithelium is relatively uniform with little pleomorphism or atypia

Alveolar/bronchiolar carcinoma

· Mass that obliterates normal alveolar architecture

· Epithelium may be multilayer or growing in solid clusters

· Cellular anaplasia characterized by pleomorphism and atypia; spindle-shaped cells with a sarcomatous appearance

· Scirrhous response to anaplastic cells may be seen

· Invasion of vessels or pleura and metastases

SESSION 5 
BRAIN AND PITUITARY GLAND

DIAGNOSTIC CRITERIA AND NOMENCLATURE

BRAIN TUMORS FROM FISCHER RATS
Gliosis

· May be astrocytic or microglial

· Focally increased number of hypertrophied cells

· Poorly demarcated

· Increased fibers, increased eosinophilic cytoplasm and swollen vesicular nuclei

Astrocytoma

· Densely cellular and poorly demarcated

· Uniform cells with round to oval nuclei

· Perivascular cuffing (neoplastic astrocytes)

· Arrangement of neoplastic astrocytes around neurons (satellitosis)

· Necrosis with pseudopalisading

· Multinucleated giant cells and vascular endothelial proliferation are not features of naturally occurring astrocytomas in the rat

Oligodendroglioma

· Moderately cellular and well demarcated

· Uniform cells with round to oval nuclei, clear cytoplasm, and delicate cell membranes

· Vascular endothelial hypertrophy and hyperplasia

Mixed Glioma

· Mixture of neoplastic oligodendrocytes and astrocytes or areas of neoplastic oligodendrocytes and astrocytes present alongside each other (more than 20% of second cell type)

· Generally well demarcated similar to oligodendroglioma

· Vascular endothelial hypertrophy and hyperplasia similar to oligodendroglioma

Anaplastic Glioma

· Astrocytic or oligodendrocytic differentiation not apparent

· Cellular atypia is common

· Occasional multinucleated giant cells

· Anaplastic gliomas with marked cellular atypia and giant cells have been diagnosed as “glioblastoma multiforme”

DIAGNOSTIC CRITERIA AND NOMENCLATURE

PROLIFERATIVE PITUITARY GLAND LESIONS FROM LABORATORY RATS
PARS DISTALIS
Hyperplasia
· Focal area of increased numbers of a single cell type

· Poorly demarcated -- blends imperceptibly with surrounding normal parenchyma

· No compression of surrounding normal parenchyma

· Normal cellular arrangement may be slightly altered 

· Little or no cellular atypia

· Angiectasis may be present

Adenoma

· Well demarcated mass of cells

· Some compression of surrounding normal parenchyma

· Large adenomas may replace much of normal parenchyma

· Cellular arrangement altered with cells in cords and solid sheets

· Varying degrees of cellular atypia and pleomorphism may be present

· Angiectasis often present

Carcinoma

· Generally large and replace most or all of normal gland

· Cell morphology and growth patterns resemble those in adenomas

· Unequivocal evidence of invasion or metastasis necessary for diagnosis

· Brain or sphenoid medullary cavity usual sites of invasion 

· Brain metastasis can occur

· Must differentiate invasion from foci of expansile growth in large adenomas

PARS INTERMEDIA

Hyperplasia

· Focal well demarcated mass of increased numbers of pars intermedia cells

· Cells are pale, polygonal to elongated, and may be hypertrophic 

Adenoma

· Well demarcated mass of pars intermedia cells

· Compresses or replaces normal pars intermedia and pars distalis

· Cells are pale, polygonal to elongated, and form clusters similar to normal pars intermedia

· Cell morphology and growth patterns differentiate it from pars distalis adenoma

