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Neoplasia (new growth) & Oncology

Neoplasm - Transformed

aka
Tumor

Localized - - Cancer

- Invasion

Malignant _
- Destruction

Patient survival - - Distant metastasis

Transformed - Behavior
(neoplastic) cells ¢ 3 - Blood vessels
Name - - Inflammatory
cells

Parenchyma Stroma



Nomenclature
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Epithelial Mesenchymal Epithelial
- Tissue of origin Suffix -oma - - Suffix -sarcoma Carcinoma -
- Appearance (micro/macro) Tissue of origin - | - Tissue of origin* Tissue of origin -
Appearance -
| . * Lymphatic/Blood
& ‘1’ . Lymphoma
Glandular Surface | Leukemia
Adenoma Papilloma »L Vv
- Glandular appearance Finger like - | Squamous Glandular
- Tissue of origin Appearance |

Squamous cell carcinoma  Adenocarcinoma



Benign or Malignant?



4 Major Criteria

1. Differentiation & Anaplasia @
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2. Rate of growth

3.  Local invasion

4.  Metastasis
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Differentiation &
Anaplasia

Benign neoplasia

Well differentiated

Morphological &
Functional differentiation

Mitotic figures
rare/normal




Differentiation &
Anaplasia

Malighant neoplasia

Well-poorly differentiated
parenchymal cells
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Functional differentiation




Differentiation &
Anaplasia

Malighant neoplasia

Well-poorly differentiated
parenchymal cells

Morphological &
Functional differentiation



http://www.skinpathology.org/moderately-differentiated-squamous-cell-carcinoma/attachment/squamous-cell-carcinom-moderately-differentiated/

Differentiation &
Anaplasia

Malignant neoplasia

Poorly differentiated =
anaplastic

- Stem cells

- De-differentiation

- Pleomorphism

- Loss of polarity

- Giant cells

- Hyperchromatic Nuc.

- Large Nucleus

- Abnormal shape nuc.

- Multiple Nuclei

- Mitotic figures
frequent/abnormal




Differentiation &
Anaplasia

Functional Significance

Well differentiated
neoplasms typically retain
the original tissue
function

Hormonal tissue
neoplasms may still
produce the relevant
hormones

Ectopic hormone
production



What about Dysplasia?
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Normal Mild Moderate Severe Tumour
dysplasia dysplasia dysplasia cell
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Epithelial surface

Pleomorphism

Hyperchromatic
nuclei

Mitotic figures more
frequent & outside squamous
the basal layer epithelium




Carcinoma-in-situ
Preinvasive

Whole epithelium
thickness involved

Basement membrane
intact

Pleomorphism
Hyperchromatic nuclei

Mitotic figures more
frequent and outside the
basal layer




Metaplasia-Dysplasia-CIS
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Anterior pituitary gland

Posterior pituitary gland

Rate of growth

Benign/well differentiated
= slow*

Malignant/poorly
differentiated = fast*

Factors

- Blood supply

- Hormone/GF effect

- Anatomical limitations

- SMT/subclone

- Cancer stem cell
hypothesis



Rate of growth

Cancer stem cell
hypothesis

1. Stem cell 2. Progenitor cell 3. Differentiated cell

- Renewal capacity

- MDR-1

- Leukemia stem cells

- Solid tumor stem cells?
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Local Invasion

Benign neoplasia

Most (not all) benign
neoplasia have a fibrous
capsule clearly
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Local Invasion

Malignant neoplasia

Do not develop well-
defined capsules*

Do infiltrate & invade
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» Proliferative autonomy
« Genomic instablity
|  Self-renewal
» Evasion of death
« Evasion of cytostasis
» Evasion of immunity
« Resistance to hypoxia

» Detachment

= Motility

* Invasion

* Angiogenesis
» Intravasation

« Embolism

» Extravasation

* Survival in circulation
« Capillary adhesion
» Adaption to new environment

» Emergence from dormancy
» Organ-specific colonization

Dormant
micrometastasts

Metastasis

Benign neoplasia do not
metastasize

Not all malignant
neoplasia metastasize
(Biology/Time)

Anaplasia & big — more
likely to metastasize*

Spread by:

1. Seeding (body cavity)

2. Lymphatic (carcinoma)

3. Hematogenous
(sarcoma)



Lymphatic drainage

infraclavicular nodes
LY

supraclavicular nodes
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Sentinel Node Biopsy




Lungs and heart

Hematogenous
metastasis

Vein invasion

First capillary bed
encountered

Portal — liver
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Caval — lung

Anatomy cannot explain
all metastasis*




Summary of extremes

Endometrium

Fallopian tube

BENIGN - MALIGNANT
(Leiomyoma) \ ‘A (Leiomyosarcoma)
Small Noninvasive Large Locally invasive
Well demarcated Nonmetastatic Poorly demarcated Metastatic
Slow growing Well differentiated Rapidly growing with Poorly differentiated

hemorrhage and necrosis




