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A neoplasm means a new growth, and this term is used interchangeably 

with a tumor (swelling) because most tumors present as a mass. 

Oncology (Greek oncos = tumor) is the study of neoplasms.  

A neoplasm is defined as "an abnormal tissue proliferation, which 

exceeds that of adjacent normal tissue. This proliferation continues 

even after removing the causative agent".  

The persistence of proliferation is the result of heritable genetic changes 

in the constituent cells; these provide the neoplastic cells with a growth 

advantage, that makes them autonomous i.e. independent of physiologic 

growth stimuli and inhibitors.   

The entire population of cells within any tumor originates from a single 

cell referred to as stem cell or tumor initiating cell (T-IC). This cell has 

sustained the initial genetic changes (mutations). A given tumor, 

therefore, consists of T-IC (the ancestor) and its progeny forming a clone 

of cells and hence tumors are said to be clonal.  

NOMENCLATURE OF NEOPLASMS 
 Tumors consist of two basic components 

1. Proliferating neoplastic cells   

     2. Stroma: Connective tissue &   Blood vessels   

 

The stroma is vital to the neoplastic cells 

1- It provides them with adequate blood supply  

2- Mechanical support.  

3-The stroma and the neoplastic cells have an interactive relationship that 

directly influence the tumor 

Variable proportions of two components determines consistency 
↑↑Neoplastic cells    :soft/fleshy  

↑↑fibrotic stroma      :hard tumo 

Nomenclature of tumors is based on neoplastic cells. 

Benign Tumors 
In general, benign tumors are named by attaching the suffix -oma to the 

cell of origin. Benign mesenchymal tumors generally follow this rule. For 

example, a benign tumor of fibroblasts is called fibroma, a cartilaginous 

tumor is chondroma, and a tumor of osteoblasts is osteoma.  

The nomenclature of benign epithelial tumors is more complex in that 

they are variously classified according to their  a. Cells of origin b. 

Microscopic &/or macroscopic (naked eye) appearance  



Adenoma is the term applied to a benign epithelial neoplasm that forms 

microscopically recognizable glandular structures e.g. renal cell adenoma 

& thyroid follicular adenoma.  

 Tumors derived from glandular tissues are also called adenomas but do 

not reproduce glandular structures e.g. some thyroid follicular adenomas . 

A papilloma is a benign epithelial neoplasm producing microscopically 

or macroscopically visible finger-like (warty) projections from epithelial 

surfaces e.g. squamous cell papilloma of the skin & larynx and 

transitional cell papilloma of the urinary bladder. A cystadenoma is an 

adenoma that form large cystic space (or spaces), e.g. ovarian 

cystadenoma. A papillary cystadenoma is similar to cystadenoma but has 

in addition papillary (warty) projections that protrude into the cystic 

spaces, e.g. ovarian papillary cystadenoma.  

A polyp is a macroscopically visible projection above a mucosal surface 

(e.g. gastric, colonic and laryngeal polyps) or skin; they can be neplastic 

or non-neoplastic.   

Malignant Tumors 
Cancer is a term applied for any malignant tumor. The nomenclature of 

malignant tumors follows essentially the same rules used for benign 

neoplasms but with certain additions.  

Sarcomas are malignant tumors that arises from or differentiate towards 

mesenchymal cells. Generally, sarcomas have scant connective tissue 

stroma; they are fleshy in consistency (Greek sar = fleshy). Examples 

include fibrosarcoma (fibroblasts), liposarcoma (lipocytes), 

leiomyosarcoma (smooth muscle cells), and rhabdomyosarcoma (striated 

muscle cells).  

Carcinoma is a malignant neoplasm that either arises from or 

differentiates towards epithelial cells derived from any one of the three 

germ layers. Thus, a cancer arising in or differentiating towards 

epidermal epithelial cells (ectoderm) is a carcinoma and a cancer derived 

from or differentiates towards renal tubules (mesoderm) is also 

carcinoma.  

Carcinomas may be further qualified according to their pattern of 

arrangements. A carcinoma with a microscopic glandular growth pattern 

is termed adenocarcinoma, and one producing recognizable squamous 

cells arising in any epithelium of the body (e.g. skin, esophagus or cervix 

uteri) is termed a squamous cell carcinoma.   

Additionally, it is a common practice to specify, when possible, the organ 

of origin (e.g., a renal cell adenocarcinoma or bronchial squamous cell 

carcinoma). Undifferentiated (anaplastic) malignant tumor refers to a 

cancer composed of undifferentiated (anaplastic) cells, which have no 

enough microscopic criteria to indicate their site of origin or 

differentiation. 



Mixed tumor: characterized by divergent differentiations of a single line  

of  neoplastic cells into other tissues e.g. mixed tumor of salivary glands 

Benign epithelial/myoepithelial cells that may form  glands / strands/ 

sheets/ and sometimes squamous nests scattered within myxoid stroma 

that may form cartilage or  even  bone.They are in reality adenomas 

(pleomorphic adenoma) 

Germ cell tumors are derived from totipotent cells; these cells have the 

inherent capacity of divergent differentiations. 

A teratoma is a germ cell tumor that is made up of a variety neoplastic 

cell types that represent more than one germ layer, usually all the three. 

The neoplastic totipotent cells of teratomas differentiate along various 

germ lines e.g. skin (ectodermal), muscle, fat, (mesodermal) and gut 

epithelium (endodermal). Sometimes a tooth, brain tissues, bronchial 

structures or any other tissue may be present.   

    Some inappropriate designations that do not follow the above 

principles.   

Carcinomas of melanocytes have been called melanomas, although 

correctly they should be referred to as melanocarcinomas.   

 Another example is hepatoma (correctly a hepatocellular carcinoma).  

Lymphomas and leukemias are malignancies derived from hematopoetic 

cells.   

It should also be kept in mind two additional terms, namely choristoma & 

hamartoma, both although ending with the suffix –oma, are not true 

neoplasms but rather a reflection of anomalous growth development. 

Choristoma (ectopia; heterotopia) refers to the presence of 

microscopically normal tissues in an unexpected location, for example 

pancreatic tissue in the wall of the esophagus, stomach or small intestine. 

They are called choristomas because they may form masses or nodules 

that mimic a neoplasms grossly. 

A Hamartoma refers to (abnormal) differentiation that produces a mass 

of disorganized but mature specialized tissues relevant to the particular 

site in which they occur. Thus, a lung hamartoma may contain islands of 

cartilage, blood vessels,   and lymphoid tissue, all normally present in the 

lung but they are displayed in a disorganized fashion.  

BIOLOGY OF TUMOR GROWTH 
Malignant tumors differ from benign ones by four features that reflect 

their natural history (expected behavior); these are   

1. Malignant transformation of the target cells        

2. Growth rate of the transformed cells                

3. Local invasion                                  

4. Distant metastases 

I. MALIGNANT TRANSFORMATION           



Malignant transformation of target cells is associated with certain 

microscopic features that are usually used to differentiate benign from 

malignant neoplasms. These features are collectively come under the 

heading of differentiation and anaplasia. 

Differentiation signifies "the extent to which neoplastic cells resemble 

comparable normal cells". The degree of tumor differentiation is 

represented by a spectrum according to which neoplasms are divided into  

-Very well differentiated 

-Well differentiated 

-Moderately differentiated 

-Poorly differentiated 

-Undifferentiated (Anaplastic) 

Very well differentiated neoplasm is the one in which the neoplastic cells 

are almost identical morphologically to the native normal cells. This is 

generally encountered with benign neoplasms.  

Malignant neoplasms are generally divided into four categories 

depending on their degree of differentiation, these are   

1. Well-differentiated neoplasms i.e. composed of cells resembling 

closely comparable normal cells of the tissue of origin.   

2. Poorly differentiated neoplasms, in contrast, are composed of cells 

that barely resemble the normal cells of origin. 

3. Moderately differentiated neoplasms occupy a morphological position 

that lie between well-differentiated & poorly-differentiated tumors.  

4. Undifferentiated (anaplastic) neoplasms: anaplasia signifies total 

lack of differentiation, and thus anaplastic cells have primitive 

appearance (unspecialized morphology) that cannot be assigned to any of 

the normal mature cells. 

The well-differentiated cancer evolves from maturation or 

specialization of undifferentiated cells as they proliferate, whereas the 

undifferentiated malignant tumor derives from proliferation without 

complete maturation of the transformed cells. 

Lack of differentiation or anaplasia in malignant cells is marked by a 

number of morphologic changes: 
1. Pleomorphism, i.e. variations in the size and shape of the neoplastic 

cells and their nuclei.                                 

2. Abnormal nuclear morphology: characteristically the nuclei display                                          

a. Hyperchromatism, which refers to the deep bluish staining of nuclei 

due to their abnormally high content of DNA. In the routine hematoxyline 

& eosin stain, the abundant DNA extracts more hematoxyline, and so the 

malignant nuclei appear deep blue in color.        

b. High nuclear-cytoplasmic ratio (high N/C); in malignant neoplasms, 

the nuclei are disproportionately large for the cell size, and thus the 



nucleus/cytoplasm ratio may approach 1/1 instead of the normal 1/4 or 

1/6.                         

c. Variations in nuclear shape and abnormal chromatin clumping and 

distribution: the nuclear shape is very variable, and the chromatin is 

coarsely clumped and distributed along the nuclear membrane. Normal 

nuclei are vesicular i.e. have fine, evenly distributed chromatin granules.  

d. Large prominent nucleoli  are sometimes seen within malignant 

nuclei.  

3. Frequent mitoses including abnormal ones: malignant cells usually 

possess large number of mitoses, reflecting their high proliferative 

activity.                   

4. Loss of polarity: this means disturbed orientation of the cells. In 

malignancy, sheets of tumor cells grow in disorganized fashion.   

5. Formation of tumor giant cells: some of these abnormally large cells 

possess only a single huge pleomorphic nucleus; others have two or more 

nuclei. Unlike the inflammatory Langhan’s or foreign body giant cells 

that are derived from macrophages and contain many small, normal-

appearing nuclei, in cancer giant cells, the nuclei show malignant 

features, e.g. they are hyperchromatic and large in relation to the cell size. 

6. Foci of ischemic necrosis: rapidly growing and dividing malignant 

tumor cells outgrow their blood supply leading to large areas of ischemic 

necrosis. Necrosis in malignant tumors is a poor prognostic sign, since it 

usually reflects an aggressive rapidly growing malignancy.  

DYSPLASIA   =   “disordered growth.”  

Encountered principally in epithelia, often adjacent to invasive carcinoma 

Characterized by  
1. Pleomorphism    2- Loss of polarity 

     3- Nuclear Changes  
       a. hyperchromasia 
        b. ↑N/C       
        c. ↑Mitotic figures:  - Almost invariably normal 
                      -   Frequently appear in abnormal locations  

According to the severity & extent of the above changes, dysplasias are 
graded into  

Mild / moderate / severe   Carcinoma in situ  invasion 
dysplasia does not necessarily progress to cancer  
  When the dysplastic changes are severe and involve the entire thickness 

of the epithelium, it is considered a pre-invasive neoplasm and is referred 

to as carcinoma in situ. Once the tumor cells move beyond the normal 



confines through breaching the limiting basement membrane, the tumor is 

considered an invasive carcinoma.  

Mild to moderate dysplastic changes that do not involve the entire 

thickness of epithelium may be reversible, and with the removal of the 

inciting cause, the epithelium may revert to normal. Severe dysplasia is 

much more serious because of its more intimate association with invasive 

carcinomas.   

II. GROWTH RATE OF THE TRANSFORMED CELLS 
The growth rate of neoplasms (i.e. how rapidly they increase in size) 

influences not only their clinical outcome but also their response to 

therapy.  

Any neoplasm is now considered clonal i.e. originating from one (or at 

most few) initially transformed cells(tumor initiating cell (T-IC).   

The larger the cancer, the more difficult it becomes to treat and control.   

The growth rate of a tumor is determined by three main factors:    
1. The doubling time of tumor cells (length of the cell cycle) 

2. The size of the replicative pool. (Replicative pool refers to that part of 

the tumor made up of exclusively of dividing cells.  

3. The rate at which cells leave the growing tumor.  

As tumors continue to grow, cells leave this pool due to  

a. Shedding      b. Necrosis due to lack of nutrients  c. Apoptosis                               

d. Differentiation               e. Reversion to G0  

The rate at which a neoplasm grows is determined by an excess of cell 

production over cell loss. 

Several important lessons are obtained from studying tumor cell 

kinetics:  

1. The growth fraction has a profound effect on the susceptibility of the 

cancer to chemotherapy. This is because most anticancer agents kill cells 

that are in the replicative pool (dividing cells).    

2. In general, the growth rate of tumors correlates inversely with their 

level of differentiation  
3. There are factors that affect the growth rate of various neoplasms 

whether benign or malignant; these include hormonal stimulation, 

adequacy of blood supply, etc.   

4. Dedifferentiation. Some malignant tumors grow slowly for years and 

then suddenly increase in size and explosively disseminate to cause death 

within a few months. This is probably the result of the occurrence of an 

aggressive subclone of transformed cells.  

Cancer Stem Cells  
A neoplasm contains a heterogeneous population of cells that originate 

from the clonal growth of a single cell termed stem cell. Stem cells are 

thought to be the initial targets of neoplastic transformation. They are 

capable of initiating & sustaining cancer growth.  



Cancer stem cells (tumor- initiating cells, T-IC) have been identified in 

breast tumors and acute myeloid leukemia. They have been found to 

constitute 1- 2% of the total cell population in these tumors. Cancer stem 

cells, similar to their normal counterparts, have a low rate of replication. 

Thus, cancer therapeutic agents that may efficiently kill the replicating 

progeny of cancer cells, leave the T-IC in place. This is the likely 

explanation of tumor recurrence after treatment.  

III. LOCAL INVASION                                       

Benign tumors differ from malignant ones by their slow rate of growth 

growing and as cohesive masses, thus, benign tumors usually (not 

always) develop a rim of compressed connective tissue called fibrous 

capsule, which separates them from the native host tissue. An example is 

fibroadenoma of the breast. This tumor on clinical examination is well-

defined and typically mobile mass.  

Benign tumors remain confined to the site of origin without having the 

ability to invade locally or metastasize to distant sites. In contrast, most 

malignant tumors are invasive and can be expected to penetrate and 

destroy the underlying tissues i.e. they are not surrounded by a capsule. 

Fixation of a breast mass on clinical examination makes it suspicious for 

malignancy (unlike a fibroadenoma which feels mobile). It is this 

invasiveness that makes surgical resection of cancers difficult.   

IV. METASTASIS  
By definition metastases are "tumor implants discontinuous with the 

primary tumor".  Metastasis is the only definitive criterion of 

malignancy because benign neoplasms do not metastasize. Almost all 

cancers can metastasize.   

In general, cancers that more likely to metastasize are  

1. The more aggressive and more rapidly growing  

2. Those of large size  

Metastatic spread strongly reduces the possibility of cure.  

The invasiveness of cancers permits them to penetrate into  

1. Body cavities 2. Lymphatic vessels 3. Blood vessels 

Pathways of metastatic spread  
1- Seeding of Body Cavities and Surfaces 

This may occur whenever a cancer, penetrates into a natural "open field." 

Most often involved is the peritoneal cavity, but any other cavity—

pleural, pericardial,  and joint space—may be affected.   

2- Lymphatic Spread 

This is the most common pathway for the initial dissemination of 

carcinomas, but some sarcomas may also use this route. The pattern of 

lymph node involvement follows the natural routes of lymphatic 

drainage. 



3- Hematogenous Spread  
Hematogenous spread is typical of sarcomas but is also seen with 

carcinomas. Veins, because of their thinner wall, are more readily 

penetrated than arteries. With venous invasion, the blood-borne cells 

follow the venous flow draining the site of the neoplasm.  

The liver and lungs are most frequently involved by metastases.  

Cancers arising in close proximity to the vertebral column often 

metastasize through the paravertebral plexus of veins, and this pathway is 

probably the cause of frequent vertebral (bone) metastases of carcinomas 

of the thyroid and prostate.   

PRECANCEROUS CONDITIONS  
Certain conditions are known to have an increased risk of association 

with cancer; these have been designated as precancerous conditions. They 

are divided into two groups 

A. Non-neoplastic conditions; examples include 

 1. Chronic ulcerative colitis   2. Chronic atrophic gastritis 

 3. Chronic viral B & C hepatitis   4. Cutaneous actinic keratosis 

5. Leukoplakia of oral cavity. 

   B. Benign neoplasms; examples include 

 1. Villous adenoma of the colon 

2. Familial adenomatous polyposis of the colon  


