
NEOPLASIA
Dian Yuliartha Lestari



neoplasma

• Pertumbuhan sel abnormal yang terus menerus, 
walaupun rangsangannya telah dihentikan
(autonom), tumbuh aktif melebihi kebutuhan, 
inkoordinasi, tanpa tujuan, dan merugikan host

• Dikategorikan menjadi 2 :

▫ Benign dan Malignant

▫ Tipe neoplasma berdasarkan karakteristik
parenchym-nya



nomenclature

• Memiliki 2 komponen dasar :
▫ Parenchyme : Adanya sel yang bertransformasi ganas
▫ Supporting stroma : terdiri dari jaringan ikat fibrous dan

pembuluh darah sebagai kerangka tumbuhnya sel ganas

• BENIGN
▫ ….+ oma

• MALIGNANT
▫ = cancers
▫ Dibagi menjadi 2 kategori :

 Carcinoma  dari sel epithel
 Sarcoma dari sel mesenchymal



• Beberapa tumor memiliki lebih dari 1 
parenchym :

▫ Mixed tumor  berkembang dari 1 germinal layer 
yang berdifferensiasi menjadi lebih dari 1 
parenchym, contoh : Benign Mixed Salivary Gland 
(Pleomorphic Adenoma)

▫ Teratoma  terdiri dari beberapa sel parenchym
yg berkembang dari lebih satu germinal layer, 
biasanya 3 germinal layer: ectoderm, mesoderm, 
dan endoderm
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i i) Adenoacanthoma is the mixture of adenocarcinoma and 

benign squamous elements in the endometrium.

i ii) Carcinosarcoma is the rare combi   na tion of malignant 

tumour of the epithelium (carcinoma) and of mesenchymal 

tissue (sarcoma) such as in thyroid. 

iv) Collision tumour is the term used for morphologically two 

dif erent cancers in the same organ which do not mix with each 

other. 

v) Mixed tumour of the salivary gland (or pleomorphic adenoma) 

is the term used for benign tumour having combination of both 

epithelial and mesenchymal tissue elements.

2. Teratomas T ese tumours are made up of a mixture 

of various tissue types arising from totipotent cells derived 

from the three germ cell layers—ectoderm, mesoderm and 

endoderm. Most common sites for teratomas are ovaries and 

testis (gonadal teratomas). But they occur at extra-gonadal 

sites as well, mainly in the midline of the body such as in 

the head and neck region, mediastinum, retroperitoneum, 

sacrococcygeal region etc. Teratomas may be benign or mature 

(most of the ovarian teratomas) or malignant or immature 

(most of the testicular teratomas).

3. Blastomas (Embryomas) Blastomas or embryomas are 

a group of malignant tumours which arise from embryonal 

or partially dif erentiated cells which would normally form 

blastema of the organs and tissue during embryogenesis. 

T ese tumours occur more frequently in infants and children 

(under 5 years of age). Some examples of such tumours in 

this age group are: neuroblastoma, nephroblastoma (Wilms’ 

tumour), hepatoblastoma, retinoblastoma, medulloblastoma, 

pulmonary blastoma.

4. Hamartoma Hamartoma is benign tumour which is 

made of mature but disorganised cells of tissues indigenous 

to the particular organ e.g. hamartoma of the lung consists of 

mature cartilage, mature smooth muscle and epithelium. T us, 

all mature dif erentiated tissue elements which comprise the 

bronchus are present in it but are jumbled up as a mass.

5. Choristoma Choristoma is the name given to the ectopic 

islands of normal tissue. T us, choristoma is heterotopia but is 

not a true tumour, though it sounds like one. 

CLASSIFICATION Currently, classif cation of tumours is 

based on the histogenesis (i.e. cell of origin) and on the antici-

pated behaviour (Table 7.1). However, it must be mentioned 

TISSUE OF ORIGIN BENIGN MALIGNANT

I. TUMOURS OF ONE PARENCHYMAL CELL TYPE

A. Epithelial Tumours

 1.

 2.

 3.

 4.

 5.

 6.

 7.

Squamous epithelium

Transitional epithelium

Glandular epithelium

Basal cell layer skin

Neuroectoderm

Hepatocytes

Placenta (Chorionic epithelium)

Squamous cell papilloma

Transitional cell papilloma

Adenoma

—

Naevus

Liver cell adenoma 

Hydatidiform mole

Squamous cell (Epidermoid) carcinoma

Transitional cell carcinoma

Adenocarcinoma

Basal cell carcinoma

Melanoma (Melanocarcinoma)

Hepatoma (Hepatocellular carcinoma)

Choriocarcinoma

B. Non-epithelial (Mesenchymal) Tumours

 1.

 2.

 3.

 4.

 5.

 6.

 7.

 8.

 9.

10.

11.

12.

13.

14.

15.

16.

17.

Adipose tissue

Adult f brous tissue

Embryonic f brous tissue

Cartilage

Bone

Synovium

Smooth muscle

Skeletal muscle

Mesothelium

Blood vessels

Lymph vessels

Glomus

Meninges

Haematopoietic cells

Lymphoid tissue

Nerve sheath

Nerve cells

Lipoma

Fibroma

Myxoma

Chondroma

Osteoma

Benign synovioma 

Leiomyoma

Rhabdomyoma

—

Haemangioma

Lymphangioma

Glomus tumour

Meningioma

—

Pseudolymphoma

Neurilemmoma, Neurof broma

Ganglioneuroma

Liposarcoma

Fibrosarcoma

Myxosarcoma

Chondrosarcoma

Osteosarcoma

Synovial sarcoma

Leiomyosarcoma

Rhabdomyosarcoma

Mesothelioma

Angiosarcoma

Lymphangiosarcoma

—

Invasive meningioma

Leukaemias

Malignant lymphomas

Neurogenic sarcoma

Neuroblastoma

II. MIXED TUMOURS

Salivary glands Pleomorphic adenoma

 (mixed salivary tumour)

Malignant mixed salivary tumour

III. TUMOURS OF MORE THAN ONE GERM CELL LAYER

Totipotent cells in gonads or in embryonal rests Mature teratoma Immature teratoma

Table 7.1 Classif cation of tumours.







• Choriostoma jaringan ectopik yang non-
transformed , cth: sel pancreas di bawah mucosa 
small bowel

• Hamarthomasmassa terdiri dari beberapa
jaringan ikat yang berkumpul di satu tempat
(lung, genu)

• Blastoma atau Embryoma Tumor ganas yang 
berasal dari sel blastema atau sel pada masa 
embriology (sel immatur), biasanya pada usia < 
5 tahun , cth : Nephroblastoma, retinoblastoma

Non neoplastik



eponim

• Tumor diberi nama sesuai dengan penemunya:

▫ Burkitt’s lymphoma

▫ Wilms tumor

▫ Hodgkin lymphoma

▫ Ewing sarcoma

▫ Warthin tumor

EXCEPTIONS !  ( - OMA  tapi ganas )

HEPATOMA, BASALIOMA, MELANOMA MALIGNA,

SEMINOMA, DYSGERMINOMA, LYMPHOMA,

MALIGNANT GLIOMA.



Benign vs Malignant

• Dibedakan berdasarkan 4 kategori:

▫ Transformasi malignant

 Differensiasi

 Anaplasia

▫ Rate of growth

▫ Local invasion

▫ Metastases 
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to this generalisation. T e rate at which the tumour enlarges 

depends upon 2 main factors:

1. Rate of cell production, growth fraction and rate of cell loss

2. Degree of dif erentiation of the tumour.

1. Rate of cell production, growth fraction and rate of cell 

loss Rate of growth of a tumour depends upon 3 important 

parameters: 

i) doubling time of tumour cells, 

ii) number of cells remaining in proliferative pool (growth 

fraction), and 

iii) rate of loss of tumour cells by cell shedding. 

 In general, malignant tumour cells have increased mitotic 

rate (doubling time) and slower death rate i.e. the cancer cells 

do not follow normal controls in cell cycle and are immortal. 

If the rate of cell division is high, it is likely that tumour cells in 

the centre of the tumour do not receive adequate nourishment 

and undergo ischaemic necrosis. At a stage when malignant 

Figure 7.2 Salient gross and microscopic features of prototypes of benign (left) and malignant (right) tumours.



Differentiation

• = kemiripin sel tumor dengan sel normal.
• Benign neoplasm  sangat mirip dengan sel

normal
• Malignant neoplasm  4 kategori

▫ Well differentiated
▫ Moderate differentiated
▫ Poorly differentiated
▫ Undifferentiated

• Hilangnya differensiasi ANAPLASIA
hallmark of cancer !!





ANAPLASIA

• Nuclear & cellular pleomorphisme

• Hyperchromasia

• Nuclear-cytoplasmic ratio (N/C) > 1

• Abundant mitosis (abnormal mitotic)

• Loss of polarity

• Tumor giant cell
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cartilaginous matrix in chondroma, osteoid in osteosarcoma, 

reticulin network in soft tissue sarcomas etc (Fig. 7.2,H).

iii) Certain tumours have mixed patterns e.g. teratoma arising 

from totipotent cells, pleomorphic adenoma of salivary 

gland (mixed salivary tumour), f broadenoma of the breast, 

carcinosarcoma of the uterus and various other combinations 

of tumour types. 

iv) Haematopoietic tumours such as leukaemias and 

lymphomas often have none or little stromal support.

v) Generally, most benign tumours and low grade malignant 

tumours reduplicate the normal structure of origin more closely 

so that there is little dif culty in identifying and classifying such 

tumours (Fig. 7.2, B, F). However, anaplastic tumours dif er 

greatly from the arrangement in normal tissue of origin of the 

tumour and may occasionally pose problems in classifying the 

tumour.

2.  CYTOMORPHOLOGY OF NEOPLASTIC CELLS 

(DIFFERENTIATION AND ANAPLASIA)

T e neoplastic cell is characterised by morphologic and 

functional alterations, the most signif cant of which are 

‘dif erentiation’ and ‘anaplasia’.

 � Dif erentiation is def ned as the extent of morpho logical 

and functional resemblance of parenchymal tumour cells 

to corresponding normal cells. If the devia tion of neoplastic 

cell in structure and function is minimal as compared to 

normal cell, the tumour is described as ‘well-dif erentiated’ 

such as most benign and low-grade malignant tumours. 

‘Poorly dif erentiated’, ‘undif erentiated’ or ‘dedif erentiated’ 

are synonymous terms for poor structural and functional 

resemblance to corresponding normal cell.

 � Anaplasia is lack of dif eren  tiation and is a charac teristic 

feature of most malig nant tumours. Depending upon the 

degree of dif erentiation, the extent of anaplasia is also variable 

i.e. poorly dif erentiated malignant tumours have high degree 

of anaplasia.

 As a result of anaplasia, noticeable morphological and 

functional alterations in the neoplastic cells are obser ved 

which are best appreciated under higher magnif cation of 

the microscope. T ese features are as follows and are diag-

rammatically illustrated in Fig. 7.4:

i) Loss of polarity Normally, the nuclei of epithelial cells are 

oriented along the basement membrane which is termed 

as basal polarity. T is property is based on cell adhesion 

molecules, particularly selectins. Early in malignancy, tumour 

cells lose their basal polarity so that the nuclei tend to lie away 

from the basement membrane (Fig. 7.5). 

ii) Pleomorphism T e term pleomorphism means variation 

in size and shape of the tumour cells. T e extent of cellular 

Figure 7.3 Gross appearance of a prototype of benign and malignant tumour. 

Figure 7.4 Diagrammatic representation of cytomorphologic features of neoplastic cells. Characteristics of cancer (B) are contrasted with the 

normal appearance of an acinus (A).
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pleomorphism generally correlates with the degree of 

anaplasia. Tumour cells are often bigger than normal but 

in some tumours they can be of normal size or smaller than 

normal (Fig. 7.6). 

ii i) N:C ratio Generally, the nuclei of malignant tumour 

cells show more conspicuous changes. Nuclei are enlarged 

disproportionate to the cell size so that the nucleo  cytoplasmic 

ratio is increased from normal 1:5 to 1:1 (Fig. 7.6). 

iv) Anisonucleosis Just like cellular pleomorphism, the nuclei 

too, show variation in size and shape in malignant tumour cells 

(Fig. 7.6). 

v) Hyper chromatism Characteristically, the nuclear chroma-

tin of malig nant cell is increased and coarsely clumped. T is 

is due to increase in the amount of nucleoprotein resul-

ting in dark-staining nuclei, referred to as hyper chromatism  

(Fig. 7.6). Nuclear shape may vary, nuclear membrane may be 

irregular and nuclear chromatin is clumped along the nuclear 

membrane.

vi) Nucleolar changes Malignant cells frequently have a 

prominent nucleolus or nucleoli in the nucleus ref ecting 

increased nucleoprotein synthesis (Fig. 7.6). T is may be 

demonstrated as Nucleolar Organiser Region (NOR) by silver 

(Ag) staining called AgNOR material.

vii) Mitotic f gures T e parenchymal cells of poorly-

dif erentiated tumours often show large number of mitoses 

as compared with benign tumours and well-dif erentiated 

malignant tumours. As stated above, these appear as either 

normal or abnormal mitotic f gures (Fig. 7.7):

 � Normal mitotic f gures may be seen in some non-neoplastic 

proliferating cells (e.g. haematopoietic cells of the bone 

marrow, intestinal epithelium, hepatocytes etc), in certain 

benign tumours and some low grade malignant tumours; in 

sections they are seen as a dark band of dividing chromatin at 

two poles of the nuclear spindle.

 � Abnormal or atypical mitotic f gures are more important in 

malignant tumours and are identif ed as tripolar, quadripolar 

and multipolar spindles in malignant tumour cells.

viii) Tumour giant cells Multinucleate tumour giant cells 

or giant cells contain ing a single large and bizarre nucleus, 

possessing nuclear characters of the adjacent tumour cells, are 

another important feature of anaplasia in malignant tumours 

(Fig. 7.8). 

ix) Functional (Cytoplasmic) changes Structural anaplasia 

in tumours is accompanied with functional anaplasia as 

appreciated from the cytoplasmic constituents of the tumour 

cells. T e func tional abnormality in neoplasms may be 

quantitative, qualitative, or both. 

 � Generally, benign tumours and better-dif erentiated 

malignant tumours continue to function well quali tatively, 

though there may be quantitative abnormality in the 

product e.g. large or small amount of collagen produced by 

benign tumours of f brous tissue, keratin formation in well-

dif erentiated squamous cell carci noma. In more anaplastic 

tumours, there is usually quan  ti tative fall in the product 

made by the tumour cells e.g. absence of keratin in anaplastic 

squamous cell carcinoma.

Figure 7.5 Microscopic appearance of loss of nuclear polarity (B) 

contrasted with normal basal polarity in columnar epithelium (A). The 

basement membrane is intact in both.

Figure 7.6 Nuclear features of malignant cells in malignant mela-

noma—pleomorphism, anisonucleosis, increased N/C: ratio, nuclear 

hyperchromatism and prominent nucleoli.

Figure 7.7 Normal and abnormal (atypical) mitotic f gures.
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cells show more conspicuous changes. Nuclei are enlarged 

disproportionate to the cell size so that the nucleo  cytoplasmic 
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too, show variation in size and shape in malignant tumour cells 

(Fig. 7.6). 

v) Hyper chromatism Characteristically, the nuclear chroma-

tin of malig nant cell is increased and coarsely clumped. T is 

is due to increase in the amount of nucleoprotein resul-

ting in dark-staining nuclei, referred to as hyper chromatism  

(Fig. 7.6). Nuclear shape may vary, nuclear membrane may be 

irregular and nuclear chromatin is clumped along the nuclear 

membrane.

vi) Nucleolar changes Malignant cells frequently have a 

prominent nucleolus or nucleoli in the nucleus ref ecting 

increased nucleoprotein synthesis (Fig. 7.6). T is may be 

demonstrated as Nucleolar Organiser Region (NOR) by silver 

(Ag) staining called AgNOR material.

vii) Mitotic f gures T e parenchymal cells of poorly-

dif erentiated tumours often show large number of mitoses 

as compared with benign tumours and well-dif erentiated 

malignant tumours. As stated above, these appear as either 

normal or abnormal mitotic f gures (Fig. 7.7):

 � Normal mitotic f gures may be seen in some non-neoplastic 

proliferating cells (e.g. haematopoietic cells of the bone 

marrow, intestinal epithelium, hepatocytes etc), in certain 

benign tumours and some low grade malignant tumours; in 

sections they are seen as a dark band of dividing chromatin at 

two poles of the nuclear spindle.

 � Abnormal or atypical mitotic f gures are more important in 

malignant tumours and are identif ed as tripolar, quadripolar 

and multipolar spindles in malignant tumour cells.

viii) Tumour giant cells Multinucleate tumour giant cells 

or giant cells contain ing a single large and bizarre nucleus, 

possessing nuclear characters of the adjacent tumour cells, are 

another important feature of anaplasia in malignant tumours 

(Fig. 7.8). 

ix) Functional (Cytoplasmic) changes Structural anaplasia 

in tumours is accompanied with functional anaplasia as 

appreciated from the cytoplasmic constituents of the tumour 

cells. T e func tional abnormality in neoplasms may be 

quantitative, qualitative, or both. 

 � Generally, benign tumours and better-dif erentiated 

malignant tumours continue to function well quali tatively, 

though there may be quantitative abnormality in the 

product e.g. large or small amount of collagen produced by 

benign tumours of f brous tissue, keratin formation in well-

dif erentiated squamous cell carci noma. In more anaplastic 

tumours, there is usually quan  ti tative fall in the product 

made by the tumour cells e.g. absence of keratin in anaplastic 

squamous cell carcinoma.

Figure 7.5 Microscopic appearance of loss of nuclear polarity (B) 

contrasted with normal basal polarity in columnar epithelium (A). The 

basement membrane is intact in both.
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anaplasia. Tumour cells are often bigger than normal but 

in some tumours they can be of normal size or smaller than 

normal (Fig. 7.6). 

i ii) N:C ratio Generally, the nuclei of malignant tumour 

cells show more conspicuous changes. Nuclei are enlarged 

disproportionate to the cell size so that the nucleo  cytoplasmic 
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(Fig. 7.6). 

v) Hyper chromatism Characteristically, the nuclear chroma-

tin of malig nant cell is increased and coarsely clumped. T is 

is due to increase in the amount of nucleoprotein resul-

ting in dark-staining nuclei, referred to as hyper chromatism  

(Fig. 7.6). Nuclear shape may vary, nuclear membrane may be 

irregular and nuclear chromatin is clumped along the nuclear 

membrane.

vi) Nucleolar changes Malignant cells frequently have a 

prominent nucleolus or nucleoli in the nucleus ref ecting 

increased nucleoprotein synthesis (Fig. 7.6). T is may be 

demonstrated as Nucleolar Organiser Region (NOR) by silver 

(Ag) staining called AgNOR material.

vii) Mitotic f gures T e parenchymal cells of poorly-

dif erentiated tumours often show large number of mitoses 

as compared with benign tumours and well-dif erentiated 

malignant tumours. As stated above, these appear as either 

normal or abnormal mitotic f gures (Fig. 7.7):

 � Normal mitotic f gures may be seen in some non-neoplastic 
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marrow, intestinal epithelium, hepatocytes etc), in certain 

benign tumours and some low grade malignant tumours; in 

sections they are seen as a dark band of dividing chromatin at 
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 � Abnormal or atypical mitotic f gures are more important in 

malignant tumours and are identif ed as tripolar, quadripolar 
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or giant cells contain ing a single large and bizarre nucleus, 
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another important feature of anaplasia in malignant tumours 
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 � T ere may be both qualitative and quantitative abnor-

mality of the cellular function in some anaplastic tumours e.g. 

multiple myeloma producing abnormal immuno globulin in 

large quantities.

 � Endocrine tumours may cause excessive hormone 

production leading to characteristic clinical syndromes. 

Besides the production of hormones by endocrine tumours, 

hormones or hormone-like substances may be produced by 

certain tumours quite unrelated to the endo crine glands. T is 

property of tumours is called ectopic hormone production 

e.g. oat cell carcinoma of the l ung can secrete ACTH and 

ADH; less often i t  may produce gonadotropin, thyrotropin, 

parathormone, calcitonin and growth hormone. Ectopic 

erythro poietin may be produced by carcinoma of kidneys, 

hepato cellular carcinoma and cerebellar haemangioblastoma.

x) Chromosomal abnormalities All tumour cells have abnor mal 

genetic composition and on division they transmit the genetic 

abnormality to their progeny. T e chromosomal abnormalities 

are more marked in more malignant tumours which include 

deviations in both morphology and number of chromo somes. 

Most malignant tumours show DNA aneu ploidy, often in the 

form of an increase in the number of chromo somes, ref ected 

morphologically by the increase in the size of nuclei.

 One of the most important examples of a consistent 

chromosomal abnormality in human malignancy is the pre-

sence of Philadelphia chromosome (named after the city in 

which it was f rst described) in 95% cases of chronic myeloid 

leukaemia. In this, part of the long arm of chromosome 9 is 

translocated to part of the long arm of chromosome 22 (t 9; 

22). Other examples of neoplasms showing chromosomal 

abnormalities are Burkitt’s lymphoma, acute lymphoid leukae-

mia, multiple myeloma, retinoblastoma, oat cell carcinoma, 

Wilms’ tumour etc.

3. TUMOUR ANGIOGENESIS AND STROMA

T e connective tissue alongwith its vascular network forms the 

supportive framework on which the parenchymal tumour cells 

grow and receive nourishment. In addition to variable amount 

of connective tissue and vascularity, the stroma may have 

nerves and metaplastic bone or cartilage but no lymphatics. 

TUMOUR ANGIOGENESIS In order to provide nourish-

ment to growing tumour, new blood vessels are formed from 

pre-existing ones (angiogenesis). Its mechanism and the 

role of angiogenic factors elaborated by tumour cells (e.g. 

vascular endothelium growth factor or VEGF) is discussed later 

under molecular pathogenesis of cancer. However, related 

morphologic features are as under:

i) Microvascular density T e new capillaries add to the vascular 

density of the tumour which has been used as a marker to assess 

the rate of growth of tumours and hence grade the tumours. 

T is is done by counting microvascular density in the section 

of the tumour.

i i) Central necrosis However, if the tumour outgrows its 

blood supply as occurs in rapidly growing tumours or tumour 

angiogenesis fails, its core undergoes ischaemic necrosis.

TUMOUR STROMA T e collagenous tissue in the stroma 

may be scanty or excessive. In the former case, the tumour 

is soft and f eshy (e.g. in sarcomas, lymphomas), while in 

the latter case the tumour is hard and gritty (e.g. inf ltrating 

duct carcinoma breast). Growth of f brous tissue in tumour is 

stimulated by basic f broblast growth factor (bFGF) elaborated 

by tumour cells.

 � If the epithelial tumour is almost entirely com posed 

of parenchymal cells, it is called medullary e.g. medullary 

carcinoma of the breast (Fig. 7.9, A), medullary carcinoma of 

the thyroid.

 � If there is excessive connective tissue stroma in the epithelial 

tumour, it is referred to as desmoplasia and the tumour is hard 

or scirrhous e.g. inf ltrating duct carcinoma breast (Fig. 7.9, B), 

linitis plastica of the stomach.

4. INFLAMMATORY REACTION

At times, prominent inf ammatory reaction is present in and 

around the tumours. It could be the result of ulceration in the 

cancer when there is secondary infec tion. T e inf ammatory 

reaction in such instances may be acute or chronic. However, 

some tumours show chronic inf ammatory reaction, chief y 

of lymphocytes, plasma cells and macrophages, and in some 

Figure 7.8 A multinucleate tumour giant cell in osteosarcoma.

Figure 7.9 Tumour stroma. A, Medullary carcinoma of breast is rich in 

parenchymal cells. B, Scirrhous carcinoma of breast having abundant 

collagenised (desmoplastic) str oma.





Dysplasia

• Disorder, non-neoplastic growth

• Biasanya pada epithel (cervix)

• Dibagi menjadi: 

▫ Ringan (mild)

▫ Sedang (moderate)

▫ Berat (severe)

• Kalau mengenai seluruh ketebalan epithel
CARCINOMA IN SITU 





Rates of Growth

• Bergantung pada 3 parameter :

▫ Doubling time sel tumor

▫ Jumlah sisa sel di proliferative pool (growth 
fraction)

▫ Kecepatan sel tumor lepas dari sekitarnya

• Malignant tumor  doubling time yang cepat
dan kematian sel yang rendah daya
proliferasinya tinggi



Local invasion

• Benign 

▫ Massa cohesive berbatas jelas yang dibungkus
kapsul menekan jaringan sekitar

▫ Didapatkan celah antara tumor dan jaringan
sekitar  terapi dapat enukleasi

• Malignant

▫ Tumbuh invasive dan infiltratif, serta merusak
jaringan sekitar

▫ Tidak didapatkan kapsul dan celah (cleavage) 
enukleasi susah dilakukan







Metastasis (Distant Spread)

• Karakterisitik Malignant : Anaplasia, Invasi, 
Metastasis

• MALIGNANT !!!!  kecuali:

▫ Brain tumor

▫ Basal cell kulit

• Pathways of spread :

▫ Sperad into body cavities

▫ Invasion of lymphatics  Carcinoma

▫ Hematogenous spread  Sarcoma
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Routes of Metastasis

Cancers may spread to distant sites by following pathways:

1. Lymphatic spread

2. Haematogenous spread

3. Spread along body cavities and natural passages (Trans-

coelomic spread, along epithe lium-lined surfaces, spread via 

cerebrospinal f uid, implantation).

1. LYMPHATIC SPREAD In general, carcinomas meta stasise 

by lymphatic route while sarcomas favour haemato genous 

route. However, some sarcomas may also spread by lymphatic 

pathway. T e involvement of lymph nodes by malignant cells 

may be of two forms:

i) Lymphatic permeation T e walls of lymphatics are readily 

inva ded by cancer cells and may form a continuous growth in 

the lymphatic channels called lymphatic perme  ation.

ii) Lymphatic emboli Alternatively, the malignant cells may 

detach to form tumour emboli so as to be carried along the 

lymph to the next draining lymph node. T e tumour emboli 

enter the lymph node at its convex surface and are lodged in the 

subcapsular sinus where they start growing (Fig. 7.11). Later, of 

course, the whole lymph node may be replaced and enlarged 

by the metastatic tumour (Fig. 7.12). A few characteristics of 

lymphatic spread of malignant tumors are as follows: 

 � Generally, regional lymph nodes draining the tumour are 

invariably involved producing regional nodal metastasis e.g. 

from carcinoma breast to axillary lymph nodes, from cancer 

of the thyroid to lateral cervical lymph nodes, bronchogenic 

carcinoma to hilar and para-tracheal lymph nodes etc.

 � However, all regional nodal enlargements are not due 

to nodal metastasis because necrotic products of tumour 

and antigens may also incite regional lymphadenitis of sinus 

histiocytosis. 

 � Sometimes lymphatic metastases do not develop f rst in 

the lymph node nearest to the tumour because of venous-

lymphatic anastomoses or due to obliteration of lymphatics by 

inf ammation or radiation, so called skip metastasis. 

Figure 7.11 Regional nodal metastasis. A, Axillary nodes involved by carcinoma breast. B, Hilar and para-tracheal lymph nodes involved by 

bronchogenic carcinoma. C, Lymphatic spread begins by lodgement of tumour cells in subcapsular sinus via af erent lymphatics entering at the 

convex surface of the lymph node.

Figure 7.12 Metastatic carcinoma in lymph nodes. A, Matted mass of lymph nodes is surrounded by increased fat. Sectioned surface shows merging 

capsules of lymph nodes and replacement of grey brown tissue of nodes by large grey white areas of tumour. B, Masses of malignant cells are seen 

in the subcapsular sinus and extending into the underlying nodal tissue.
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 � Other times, due to obstruction of the lymphatics by 

tumour cells, the lymph f ow is disturbed and tumour cells 

spread against the f ow of lymph causing retrograde metastases 

at unusual sites e.g. metastasis of carcinoma prostate to 

the supra clavi cular lymph nodes, metastatic deposits from 

bronchogenic carcinoma to the axillary lymph nodes.

 � Virchow’s lymph node is nodal metastasis preferentially to 

supraclavicular lymph node from cancers of abdominal organs 

e.g. cancer stomach, colon, and gallbladder. 

 It is believed that lymph nodes in the vicinity of tumour 

perform multiple roles—as initial barrier f lter, and in 

destruction of tumour cells, while later provide fertile soil for 

growth of tumour cells. 

 Mecha nism of lymphatic route of metastasis is discussed 

later under biology of invasion and meta stasis.

2. HAEMATOGENOUS SPREAD Blood-borne metastasis 

is the common route for sarcomas but certain carci nomas also 

frequently metastasise by this mode, especially those of the lung, 

breast, thyroid, kidney, liver, prostate and ovary. T e sites where 

blood-borne metastasis commonly occurs are: the liver, lungs, 

brain, bones, kidney and adrenals, all of which provide ‘good 

soil’ for the growth of ‘good seeds’, i.e. seed-soil theory postulated 

by Ewing and Paget a century ago. However, a few organs such 

as the spleen, heart, and skeletal muscle generally do not allow 

tumour metastasis to grow. Spleen is unfavourable site due to 

open sinusoidal pattern which does not permit tumour cells to 

stay there long enough to produce metastasis. In general, only 

a proportion of cancer cells are capable of clonal proliferation 

in the proper environ ment; others die without establishing a 

metastasis. A few features of haemogenous metastasis are as 

under:

i) Systemic veins drain blood into vena cavae from limbs, head 

and neck and pelvis. T erefore, cancers of these sites more 

often metastasise to the lungs.

ii) Portal veins drain blood from the bowel, spleen and 

pancreas into the liver. T us, tumours of these organs frequently 

have secondaries in the liver.

iii) Pulmonary veins provide another route of spread of not 

only primary lung cancer but also metastatic growths in the 

lungs. Blood in the pulmonary veins carrying cancer cells from 

the lungs reaches left side of the heart and then into systemic 

circulation and thus may form secondary masses elsewhere in 

the body. 

iv) Arterial spread of tumours is less likely because they are 

thick-walled and contain elastic tissue which is resistant 

to invasion. Neverthe less, arterial spread may occur when 

tumour cells pass through pulmo   nary capillary bed or through 

pulmonary arterial branches which have thin walls. However, 

cancers of the kidneys, adrenals, bones, limbs and uterus, 

which are drained by systemic veins, spread to the lungs via 

pulmonary artery.

v) Retrograde spread by blood route may occur at unusual 

sites due to retrograde spread after venous obstruction, just as 

with lymphatic metastases. Important examples are vertebral 

metastases in cancers of the thyroid and prostate. 

Grossly, blood-borne metastases in an organ appear 

as multiple, rounded nodules of varying size, scattered 

throughout the organ (Fig. 7.13). Sometimes, the metastasis 

may grow bigger than the primary tumour. At times, 

metastatic deposits may come to attention f rst without an 

evident primary tumour. In such cases search for primary 

tumour may be rewarding, but rarely the primary tumour 

may remain undetected or occult. Metastatic deposits just 

like primary tumour may cause further dissemination via 

lymphatics and blood vessels (Fig. 7.14, A). 

Microscopically, the secondary deposits generally repro-

duce the structure of primary tumour (Fig. 7.14, B). However, 

the same primary tumour on metastasis at dif erent sites 

may show varying grades of dif erentiation, apparently 

due to the inf uence of local environment surround ing the 

tumour for its growth.

3. SPREAD ALONG BODY CAVITIES AND NATURAL 

PASSAGES  Uncommon routes of spread of some cancers are 

by seeding across body cavities and natural passages as under:

i) Transcoelomic spread Certain cancers invade through 

the serosal wall of the coelomic cavity so that tumour fragments 

or clusters of tumour cells break of  to be carried in the 

coelomic f uid and are implanted elsewhere in the body cavity. 

Figure 7.13 Gross appearance of haematogenous metastases at common sites.
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Peritoneal cavity is involved most often, but occasionally  

pleural and peri cardial cavities are also af ected. A few 

examples of transcoelomic spread are as follows:

a) Carcinoma of the stomach seeding to both ovaries 

(Krukenberg tumour).

b) Carcinoma of the ovary spreading to the entire peritoneal 

cavity without inf ltrating the underlying organs.

c) Pseudomyxoma peritonei is the gelatinous coating of the 

peritoneum from mucin-secreting carcinoma of the ovary or 

apppendix.

d) Carcinoma of the bronchus and breast seeding to the pleura 

and pericar dium. 

i i) Spread along epithelium-l ined surfaces It is unusual 

for a malignant tumour to spread along the epithelium-lined 

surfaces because intact epithelium and mucus coat are quite 

resistant to penetration by tumour cells. However, exceptionally 

a malignant tumour may spread through:

a) the fallopian tube from the endo met rium to the ovaries or 

vice-versa; 

b) through the bronchus into alveoli; and 

c) through the ureters from the kidneys into lower urinary tract.

i i i) Spread via cerebrospinal f uid Malignant tumour of 

the ependyma and leptomeninges may spread by release of 

tumour fragments and tumour cells into the CSF and produce 

metastases at other sites in the central nervous system.

iv) Implantation T ere are isolated and rare case reports of 

spread of some cancers by implantation by surgeon’s scalpel, 

needles, sutures, and direct prolonged contact of cancer of the 

lower lip causing its implantation to the apposing upper lip.

MECHANISM AND BIOLOGY OF INVASION AND METASTASIS

T e pro cess of local invasion and distant spread by lymphatic 

and haematogenous routes (together called lymphovascular 

spread) discussed above involves passage through barriers 

before gaining access to the vascular lumen. T is includes 

making the passage by the cancer cells by dissolution of 

extracellular matrix (ECM) at three levels—at the basement 

membrane of tumour itself, at the level of interstitial connective 

tissue, and at the basement membrane of microvasculature. T e 

following sequential steps are involved which are schematically 

illustrated in Fig. 7.15.

1. Aggressive clonal prol iferation and angiogenesis T e 

f rst step in the spread of cancer cells is the development of 

rapidly proliferating clone of cancer cells. T is is explai ned 

on the basis of tumour heterogeneity, i.e. in the popu lation of 

monoclonal tumour cells, a sub popu lation or clone of tumour 

cells has the right biologic charac teristics to complete the 

steps involved in the development of metastasis. Tumour 

angiogenesis plays a very signif cant role in metastasis since 

the new vessels formed as part of growing tumour are more 

vulnerable to invasion because these evolving vessels are 

directly in contact with cancer cells. 

2.  Tumour cell loosening Normal cells remain glued to 

each other due to presence of cell adhesion molecules (CAMs) 

i.e. E (epithelial)-cadherin. In epithelial cancers, there is either 

loss or inactivation of E-cadherin and also other CAMs of 

immunoglobulin superfamily, all of which results in loosening 

of cancer cells.

3.  Tumour cell-ECM interaction Loosened cancer cells are 

now attached to ECM proteins, mainly laminin and f bronectin. 

T is attachment is facilitated due to profoundness of receptors 

on the cancer cells for both these proteins. T ere is also loss 

of integrins, the transmembrane receptors, further favouring 

invasion.

4.  Degradation of ECM Tumour cells overexpress 

proteases and matrix-degrading enzymes, metalloprotein-

ases (e.g. collagenases and gelatinase), while the inhibitors of 

metalloproteinases are decreased. Another protease, cathepsin 

D, is also increased in certain cancers. T ese enzymes bring 

Figure 7.14 Metastatic sarcoma lung. A, Sectioned surface of the lung shows replacement of slaty-grey spongy parenchyma with multiple, f rm, 

grey-white nodular masses, some having areas of haemorrhages and necrosis. B, Microscopic appearance of pulmonary metastatic deposits from 

sarcoma.



Spread along body cavities

• Transcoelomic spread menembus dinding
serosa dan implantasi di sekitar

▫ Ca Gaster metastasis di ovarium

▫ Ca ovarium metastasis di peritoneum

▫ Ca brochus metastasis di pleura

• Spread along epithelium-line surface

▫ Ca ovarium metastasis di tuba-uterus

▫ Ca cervix metastasis di corpus uteri



• Spread into cerebrospinal fluid

▫ Ependyma dan leptomeningas metastasis di 
sepanjang CNS

• Implantation

▫ Latrogenic  pisau bedah, jarum dll



Invasion 

& Metastasis

1. Detachment of tumor 
cells from each other

2. Attachment to matrix 
component

3. Degradation of  ECM
4. Migration of tumor 

cell





Prognostic Indicator

• Clinical marker :

▫ Size, histologic grade, nodal involvement, vascular 
invasion

• Molecular marker :

▫ Ki-67  Proliferative rate

▫ VEGF  angiogenesis

▫ E-cadherin, MMP-9  metastasis

▫ Spesifik marker : ER, PR, CD45



GRADING dan STAGING

• Grading  differensiasi

▫ Broder’s grading :

 Grade I : Well differentiated (25% anaplastic cell)

 Grade II : Moderetely diff (25-50%)

 Grade III : Poorly diff (50-75%)

 Grade IV : Undiff (> 75%)

• Staging

▫ TNM

▫ AJC



• TNM 
▫ T  Tumor size
▫ N  nodal metastasis
▫ M  distant metastasis

• AJC (Americant Joint Comitte)
▫ Stage I-IV  Size, Nodal metastasis, dan distant 

metastasis)

• Khusus :
▫ FIGO  uterus
▫ Gleason  Prostat
▫ DUKES  Colon



Usus normal Displasia berat



Displasia berat Adeno ca well diff



Adeno ca well diff Adeno ca poorly diff



• Adeno ca poorly diff



Squamous papilloma Squamous papilloma



Squamous papilloma Koilositosis (CIN 1)



Koilositosis (CIN 1) HSIL (displasia berat)



HSIL (displasia berat) SCC well diff



SCC Well diff



Lipoma



Leiomyoma



FAM



Pleomorphic Adenoma
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