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Neoplasia – structural Concept

Nobel prize with cancer

1966  암의 원인과 치료 (Huggins)

1975 Tumor RS-virus 

1989 Oncogene (Bishop & Varmus)

1994 G-protein (Gilman & Rodbell)

1998 NO (Ignaro) 

1999 Signal transduction (Gunter)

2001 Cell cycle  (Hartwell)

2002 -2003  Apoptosis (Horovitz) 

2006 RNAi (Fire)

2008 HPV (Hausen)

2009 Telomere (Sozstack)  



NEOPLASIA 

(NEW GROWTH)
新生物

腫瘍 (tumor)-swelling

POLYP 

CANCER(癌)



1. Neoplasia: new growth, neoplasm

2. Tumor: swelling caused by inflammation

3. Oncology (Greek oncos = tumor): study of tumors or neoplasm

4. Cancer (암): term for all malignant tumors, from the Latin for crab

Nomenclature-I

4. Cancer (암): term for all malignant tumors, from the Latin for crab

"adheres to any part that it seizes upon in an obstinate manner like the crab“

5. "A neoplasm is an abnormal mass of tissue, the growth of which exceeds 

and is uncoordinated with that of the normal tissues and persists in the same 

excessive manner after cessation of the stimuli which evoked the change." 

6. Genetic changes allow excessive and unregulated proliferation 

autonomous (independent of physiologic growth stimuli)

7. Clonal

Entire population of cells within a tumor arises from a single cell



Two basic components: 

(1) proliferating neoplastic cells, parenchyma (실질)               

(2) supportive stroma (간질): connective tissue (framework) and blood vessels

Nomenclature-II 

1. Scant stroma: soft and fleshy

Lymphoma, small round cell tumor, sarcoma

2. Abundant collagenous stroma

desmoplasia (결합조직형성), scirrhous (경화)

breast cancer

3. Nomenclature of tumors: based on the parenchymal component 



사망자 - 중요사망원인별 (1980 - 2004)

신생물 순환기
1980 14.9% 36.2%
1985 17.6%
1990 23.8% 36.0%
1995 21.3% 35.3%1995 21.3% 35.3%
2000 23.9% 23.7%
2001 24.8% 23.8%
2002 25.8% 25.0%
2003 26.2% 24.5%
2004 26.7% 23.8%

보건복지부 통계연감 2005 (R614.083)



1. Mesenchymal cell tumor (중간엽세포종양)

Fibroblastic cells: fibroma (섬유종)

Cartilaginous tumor: chondroma (연골종)

A tumor is said to be benign when its microscopic and gross characteristics are 

considered relatively innocent, implying that it will remain localized, it cannot spread to other sites, 

and it is generally amenable to local surgical removal; the patient generally survives.

It should be noted that benign tumors can produce more than localized lumps, and sometimes 

they are responsible for serious disease.

Benign Tumors

Cartilaginous tumor: chondroma (연골종)

Osteoblasts: osteoma

2. Epithelial tumors (상피세포 종양)

Cells of origin, microscopic architecture, macroscopic patterns

Adenoma (샘종): epithelial neoplasm that forms glandular patterns

Papilloma (유두종):  micro- or macroscopically visible finger-like projections

Cystadenoma (낭샘종): cystic mass, ovary 

Papillary cystadenoma (유두낭샘종) 

Polyp: Benign >> malignant, macroscopically visible projection above a mucosal

surface, gastric or colonic lumen

Malignant polyp: polypoid cancers



Malignant Tumors

Malignant tumors are collectively referred to as cancers. They adhere to any part that they seize 

on in an obstinate manner, similar to a crab.  Malignant implies that the lesion can invade and 

destroy adjacent structures and spread to distant sites (metastasize) to cause death. Not

all cancers pursue so deadly a course. Some are discovered early and are treated successfully,

but the designation malignant always raises a red flag.

1. Sarcomas (육종) (Gr. sar = fleshy) : Mesenchymal cell origin

little connective tissue stroma: fleshy 

2.  Carcinoma (암종): Epithelial cell origin

Mesodermally (중배엽) derived cells of the renal tubules

Endodermally derived cells of the lining of the gastrointestinal tract

Glandular growth pattern: adenocarcinoma (샘암종)

Squamous epithelial cell: squamous cell carcinoma (편평상피암종)

Undifferentiated cells of unknown tissue origin 

Poorly differentiated or undifferentiated carcinoma



1. Divergent differentiation of a single line of parenchymal cells into another tissue

2. Mixed tumors  (pleomorphic adenoma)

epithelial components derived from epithelial with myxoid stroma, islands of        

apparent  cartilage or bone from myoepithelial cells 

tumor derived from a single germ layer  

Tumor differentiation

Teratoma
• variety of parenchymal cells

• from more than one germ layer, usually all three

• from totipotent cells and so are principally encountered in the gonads

• in sequestered primitive cell rests elsewhere

• skin, muscle, fat, gut epithelium, tooth structures-indeed, any tissue of the body

• ovarian cystic teratoma (dermoid cyst ) 

differentiates principally along ectodermal (외배엽) lines to create a cystic tumor lined by skin 

with hair, sebaceous glands, and tooth structures



Mixed tumor of salivary gland

=Pleomorphic adenoma

derived from one germ layer vs. teratoma



1. -oma as malignant tumor
•Carcinomas of melanocytes: melanoma

•Carcinoma of testicular origin: seminoma (vs. embryonal carcinoma)

•Carcinoma of liver: hepatoma

2. Ominous terms in trivial lesions 

Inappropirate usage of carcinoma

2. Ominous terms in trivial lesions 

• Choristoma (분리종):ectopic rest of normal tissue

adrenal rest under the kidney capsule

pancreatic nodular rest in the mucosa of the small intestine

• Hamartoma (과오종):aberrant differentiation, disorganized but mature 

hamartoma in the lung: 

islands of cartilage, blood vessels, bronchial-type structures, and lymphoid 

tissue, sometimes purely (i.e, chondroid hamartoma)

totally benign tumor



POLYP



Natural hx of most malignant tumor

(1) malignant change in the target cell, referred to as transformation;

(2) growth of the transformed cells

(3) local invasion

(4) distant metastases

1. Differentiation and anaplasia

Biology of Tumor Growth:  Benign and Malignant Neoplasms

1. Differentiation and anaplasia

2. Rate of growth

3. Local invasion

4. Metastasis

Morphological predict of biologic behavior?

An innocent face may mask an ugly nature

Morphologic criteria: benign and malignant tumors 

Behavior of the tumors can be predicted by these criteria. 



Cell cycle

Hallmarks of Cancer

apoptosis TSGapoptosis

TME TME

telomerase

TSG



1. Differentiation: resemblance, both morphologically and functionally

2. Anaplasia: lack of differentiation- Hallmark of malignant transformation

Poorly differentiated or undifferentiated tumors: primitive-appearing, unspecialized cells

DIFFERENTIATION  (분화) vs. ANAPLASIA  (역형성)

Well-differentiated  tumors: resembling the mature normal cells

Keratin Gastric pit

Leiomyoma: closely mimicking 

normal muscle

Keratin gland

gland



Differentiation



Morphologic changes of Anaplasia

1. Pleomorphism

2. Abnormal nuclear morphology

3. mitosis 

4. Loss of polarity

5. other changes 

• Pleomorphism (다형성) : variation in size and shape

• Abnormal nuclear morphology.
1) Abundance of DNA

2) Dark staining (hyperchromatic)

3) disproportionately large nuclei for the cell, high N-C ratio of 1:1 (normal 1:4 or 1:6)

4) Nuclear shape: very variable

5) Coarsely clumped chromatin

6) Large nucleoli

5. other changes 



1) Undifferentiated tumors: large numbers of mitoses

2) Higher proliferative activity

3) The presence of mitosis does not necessarily indicate that a tumor is 

malignant or neoplastic. 

Many normal tissues exhibiting rapid turnover, such as bone marrow

4) Hyperplasia or reactive condition

5) Atypical, bizarre mitotic figures in specific to malignant tumor

Tripolar, quadripolar, or multipolar spindles

Mitoses



Loss of polarity
1) Orientation of anaplastic cell: markedly disturbed

2) Lose normal polarity

3) Disorganized fashion. 

Other changes
1) Formation of tumor giant cells: hyperchromatic and large nuclei

2) Scant stroma 

3) Large central areas: ischemic necrosis



1) Loss in the uniformity of the individual cells

2) Loss in their architectural orientation. 

3) Considerable pleomorphism and often contain hyperchromatic nuclei

4) Mitotic figures are more abundant than usual

5) Disordered architecture 

6) Preinvasive neoplasm: carcinoma in situ

Dysplasia (형성이상) vs. Carcinoma in situ (CIS=상피내암종]

6) Preinvasive neoplasm: carcinoma in situ

7) Often in a/w adjacent invasive cancer

8) Seen in long-term cigarette smokers and Barrett esophagus

9) Severe epithelial dysplasia: antedates the appearance of cancer

10) Dysplasia does not necessarily progress to cancer

11) Mild to moderate: do not involve the entire thickness of epithelium

12) Meaningfully reversible in mild-to moderate dysplasia-

Removal of the inciting causes: may revert to normal



Cervix intraepithelial neoplasia = CIN

Endometrial IN= EIN 

Prostate IN=PIN

Vagina IN=VAIN

Vulva IN=VIN

Melanoma IN=MIN

Pancreas IN=PnIN



1. Better differentiation: retains the functional capability 
Well-differentiated carcinomas of endocrine glands: produce hormones

Well-differentiated squamous cell carcinomas: keratin

Well-differentiated hepatocellular carcinomas: bile

Differentiation vs. Function 

2. New and unanticipated function: fetal proteins (antigens)

Carcinomas of nonendocrine origin: ectopic hormones

Bronchogenic carcinoma: produce corticotropin, parathyroid-like 

hormone, insulin, and glucagons

3. More rapidly growing and the more anaplastic a tumor, less likely 

specialized functional activity (despite exception) 

4. Benign tumors: well differentiated and resemble their normal cells of 

origin, whereas cancer cells: more or less differentiated.



Differentiation means functional activity and its elaboration-
type specific  



1) How long does it take to produce a clinically overt tumor mass? 

2) Original transformed cell (approximately 10 µm Ф) -> 30 population 

doublings to produce 109 cells (weighing approximately 1 g/ 1cm)-30 x 

3d/cycle=90 days (in case of no cell lost)

10 further doubling: 1012 cells (weighing approximately 1 kg)=30 d

RATES OF GROWTH

3) Determining factors of rate of growth: 

1. Doubling time of tumor cells

2. Fraction of tumor cells that are in the replicative pool

3. Rate at which cells are shed or die 

Dividing cells do not necessarily complete the cell cycle more rapidly 

than do normal cells. 

Growth of tumors is not commonly a/w a shortening of cell cycle time.  

4) Growth fraction (GF)

The proportion of cells w/i tumor population that are in the proliferative pool.  

How to leave there? Shedding, lack of nutrients, necrosis, apoptosis, 

differentiation, reversion to G0 phase



Parallel progression model (breast cancer]

Survival time: speed needed to reach a total tumor mass of 1 Kg.

Tumor volume doubling time (TVDT): mean ~60-200 days, often 

two times faster for mets than primary tumor.

Tumor 1cm equivalent to 109



1. By the time, most tumor cells are not in the replicative pool, GF

only about 20% or less. (Ki67 index)

2. Relatively higher GF tumors include lymphoma, leukemia, small cell ca

; cell productions exceed cell loss 

3. Relatively lower GF tumors include breast, colon ca

; cell productions exceed cell loss by only 10%. 

RATES OF GROWTH

4. Tumor cell kinetics

a. High GF have high cell turnover (meaning the rate of both proliferation 

and apoptosis are high; growth means prolif > apoptosis)

b. GF effects on the susceptibility to chemotherapy.

c. shifting from G0 to cell cycle after debulking/irradiation for drug efficacy 

5. Growth rate and differentiation

a. most malignant tumors grow more rapidly than do benign

b. except) benign with rapid GF: hormonal stimulation, adequate blood 

supply, unknown influence, (ex; leiomyoma)

c. Some malignant tumors grow slowly for years and suddenly increase in 

size: emergence of an aggressive subclone of transformed cells



Cancer “ Miracle”  to spontaneouly disappear 

- rare enough that they remain intriguing curiosities

RATES OF GROWTH

i.e)  multilocular cystic RCC- cystic resorption

malignant melanoma-skipping metastasis 

spontaneous regressing histiocytoma

autoamuptated leiomyoma or endometrial polyp                  

vanishing prostate cancer 



Two general models of heterogeneity in solid cancer cells

Clonal selection and expansion Cancer stem cell model 

Reya T, Morrison SJ, Clarke MF, Weissman IL. Stem cells, cancer, and cancer stem cells. Nature. 2001 Nov 1;414(6859):105-
11.



Stem cell 

•Aymmetric division

•Self-relication

•Long-lived

•Niche-dependent 

Cancer stem cell
Cancer cell 

•Limitless proliferation

•Immortal  

•Drug sensitive or resistance 

Cancer stem cell 

•Aymmetric division

•Self-relication

•Long-lived

•Niche-dependent 

•MDR1 high expression for drug resistance

•Tumor-initiating cell – by a small population

•Rarely found in 0.1%-2% of the total cellularity

Mammosphere in vitro

Oncogene 2010; 29:2672-80 



LOCAL INVASION 

1. Benign tumors: 

Cohesive expansile masses: developing fibrous capsule around tuomor in nearly all

Tumor Capsule; derived from ECM of the native tissue d/t atrophy of normal parenchymal 

cells under the pressure of expanding tumor) –except: Hemangiomas-permeating the dermis, 

benign brain tumor (diffuse astrocytoma, ependymoma)

No infiltration 

No invasion No invasion 

No metastasize 

2. Malignant tumors

1) locally invasive and penetrate the wall 

2) fungating mass through the overlying skin

4) invasiveness: most reliable feature that differentiates malignant from benign 

next to metastasis

5) In situ: skin, uterine cervix, breast, esophagus, bronchus –

no invasion of basement membrane



Charact

eristics

Benign Malignant

Differenti

ation/an

aplasia

Well differentiated; structure may be typical of

tissue of origin

Some lack of differentiation with anaplasia;

structure is often atypical

Table 7-2. Comparisons Between Benign and Malignant Tumors

Rate of

growth

Usually progressive and slow; may come to a

standstill or regress; mitotic figures are rare and

normal

Erratic and may be slow to rapid; mitotic figures

may be numerous and abnormal

Local

invasion

Usually cohesive and expansile well-

demarcated masses that do not invade or

infiltrate surrounding normal tissues

Locally invasive, infiltrating the surrounding

normal tissues; sometimes may be seemingly

cohesive and expansile

Metastas

is

Absent Frequently present; the larger and more

undifferentiated the primary, the more likely are

metastases



1) Definition: tumor implants discontinuous with the primary tumor

2) unequivocally criteria of malignant tumor

Very rare exception) benign metastasizing leiomyoma, benign metastasizing pleomorphic 

adenoma, inclusion implants to regional node from borderline ovarian tumor 

3) 30% of newly diagnosed patients (excluding skin cancers other than melanomas) 

METASTASIS (轉移)

3) 30% of newly diagnosed patients (excluding skin cancers other than melanomas) 

present with metastasis

4) Invasiveness: penetrate into blood vessels, lymphatics, and body cavities, and 

Invasion and metastasis are seaprable. 

Exception) malignant tumor with no metastasis, but instead locally invasive

Malignant glial tumor (glioblastoma)

Basal cell carcinomas of the skin

5) the more aggressive, the more rapidly growing, and the larger the primary neoplasm, 

the greater the likelihood that it will metastasize- innumerable exceptions



• Penetrates into a natural "open field." 

• Most often involved is the peritoneal cavity

• Pleural, pericardial, subarachnoid, and joint space

• Characteristic of carcinomas arising in the ovaries

• Surface of the coated abdominal viscera without penetration

• Pseudomyxoma peritonei by mucinous appendicial tumor

Pathways of Spread
• Direct seeding of Body Cavities and Surfaces

•Lymphatic Spread

• Most common pathway for the initial dissemination of  carcinomas 

• Breast carcinoma of upper outer quadrant first to axillary lymph nodes, those of inner 

quadrant to nodes along the internal mammary arteries

• Sentinel nodes: "the first node in a regional lymphatic basin that receives lymph flow  

from the primary tumor“-melanoma, colon cancer

• Skip metastasis: possible by venous-lymphatic anastomosis or because 

inflammation or radiation has obliterated lymphatic channels. 

3) Lung cancer firstly to the perihilar, tracheobronchial and mediastinal nodes

•Hematogenous Spread



1) Typical of sarcomas but is also seen with carcinomas

2) Penetration of veins (thinner wall) > arteries

3) Arterial spread may occur when tumor cells pass through 

pulmonary capillary beds or pulmonary arteriovenous shunts or when pulmonary 

metastases give rise to additional tumor emboli. 

Hematogenous Spread

metastases give rise to additional tumor emboli. 

4) liver and lungs: most frequently involved by portal, and caval system

5) Cancers in close proximity to the vertebral column: through paravertebral plexus

and frequent vertebral metastases in thyroid and prostate ca

6) Renal cell carcinoma: invade renal vein sometimes reaching IVC and the right heart

HCC: portal/hepatic radicle to main venous channel

7) Not always anatomical relationship in metastasis of primary tumor

• breast ca- bone, lung ca-brain/adrenal gland, neuroblastoma-liver, bone

•Skeletal muscle and spleen: rare sites of secondary deposits despite enormous vascularity


