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Introduction 
Objectives: 

At the end of this session, you should be able to: 

 Define a neoplasm  

 Differentiate between hyperplasia and neoplasia 

 Differentiate between benign and malignant neoplasm 

 Nominate a tumour 

 Identify tumour classification 

 Know the general features of benign tumours 

 Enumerate the common benign tumours 

 Have an idea about carcinogenic factors 



Introduction 
Definition: 

  Literally neoplasia means “New growth” 

 

 Neoplasm: a tissue mass formed due to uncontrolled and 

unlimited proliferation of cells independent of stimuli. 

 

 Tumour: Originally referred to any swelling but currently 

used to refer to a neoplastic growth  

 

 In neoplasia, the normal regulatory mechanisms of cell 

cycle, proliferation and differentiation are not controlled. 

 



Introduction 
Terminology: 

 Hyperplasia: Increase the size of an organ or tissue due to 
increased number of its cell constituent. 

 Hypertrophy: Increase the size of an organ or tissue due to 
increased size of its cell constituent. 

 Metaplasia: Change of one type of differentiated tissue to 
another differentiated type of the same category. 

 Dysplasia: disorder of differentiation in which the cells vary 
in size, shape and orientation with hyperchromatic nuclei. 

 Oncology: Subject concerned with study of neoplastic 
growth.  



Introduction 
Terminology: 

 Cancer: A common term used for all malignant neoplasms 

 Differentiation: Extent to which tumor cells resemble their 
normal cells. 

 Benign tumour: A neoplasm that tends to grow slowly, does 
not metastasize, and is mostly non-life threatening.  

 Malignant tumour: A neoplasm that tends to grow rapidly, 
often metastasizes, and frequently causes death of the host. 

 Carcinoma: Malignant tumour of epithelial cell origin 

 Sarcoma: Malignant tumour of mesenchymal cell origin 

 Metastasis: Migration of tumour cells to an organ away from 
the primary site with formation of a new tumour mass 



 

General characters 
of neoplasms 



Features of neoplasms 
General features of neoplasms: 

 Arise spontaneously (have no stimulus) or due to pathological 

stimuli. 

 Continue to grow even after removal of the stimulus. 

 Purposeless (have no useful function). 

 Do not obey control mechanisms of cell growth and 

differentiation. 

 Monoclonality: the tumor arises from a single altered cell. 

 Variable degree of cell maturation within the same tumor. 



Features of neoplasms 
 What are the differences between neoplasia and 

hyperplasia? 

Hyperplasia Neoplasia 
Controlled growth disturbance Uncontrolled growth 

disturbance 

Growth regulatory mechanisms 

are preserved 

Growth regulatory mechanisms 

are disturbed 

Usually initiated by a stimulus Independent of a stimulus 

Limited cell proliferation Unlimited cell proliferation 

Reversible (after removal of 

the cause) 

Irreversible 

The cells are mature Variable degree of maturation 



Features of neoplasms 
 What are the differences between neoplasia and 

hyperplasia? 

Normal breast Hyperplasia, breast 



Outlines 

 

Classification of 
tumors 



Classification 
According to behaviour: 

 

 

 

Benign 
(Innocent-acting) 

Locally 
Malignant 

Malignant 
(Evil-acting) 



Classification 
According to behaviour: 

 

 

 

Benign 
(Innocent-acting) 

Locally 
Malignant 

Malignant 
(Evil-acting) 



Classification 
According to cell of origin: 

Tumours of epithelial origin. 

 

Tumours of mesenchymal origin (connective 
tissue). 

 

Mixed tumours: Tumours that constitute both 
epithelial and mesenchymal components. 

 

 

 

 



Classification 
 

 

 

 
Neoplasm 

Benign Malignant 

Epithelial 

(carcinoma) 

Mesenchymal 

(sarcoma) 
Epithelial Mesenchymal 

Locally 

Malignant 

According to behaviour and cell of origin: 
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Nomenclature 
 

 

 

 

Benign mesenchymal: 

Fibroblast: fibroma 

Chondrocyte: chondroma 

Osteocyte: osteoma 

Lipocyte: lipoma 

Smooth muscle: leiomyoma 

Skeletal muscle: rhabdomyoma 

 

Benign Epithelial:  

 Surface epithelium: called 

Papilloma: e.g. 

-Squamous: Squamous 
cell papilloma 

 

 Glandular epithelium: 

called Adenoma: e.g. 

Thyroid adenoma or 

pituitary adenoma 

Benign tumors: The suffix “-oma” is added to the cell type 



Nomenclature 
 

 

 

 

Malignant mesenchymal: 

suffix -sarcoma 

 Fibroblast: fibrosarcoma 

 Chondrocyte: chondrosarcoma 

 Osteocyte: osteosarcoma 

 Lipocyte: liposarcoma 

 Smooth muscle: 
leiomyosarcoma 

 Skeletal muscle: 
rhabdomyosarcoma 

 

Malignant Epithelial: 
suffix -carcinoma  

Surface epithelium: 

-Squamous: Squamous 
cell carcinoma 

 

Glandular epithelium: 
called 
adenocarcinoma: e.g. 
Thyroid adenocarinoma,  
gastric adenocarinoma 

 
 

Malignant tumours: 



Nomenclature 
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General characters of tumours 
 

 

 

 

I. Gross appearance 

II. Microscopic features 

• Tumor cells 

• Tumor stroma 

III. Rate and mode of growth 

IV. Local invasion (direct spread) 

V. Distant spread (metastasis)  



General characters of tumours 
 

 

 

 

I. Gross appearance 

• Benign tumors:  

- Mass  

- Polyp  

 

• Malignant tumors 

- Mass 

- Polypoid 

- Ulcer 

- Annular 



General characters of tumours 
 

 

 

 

II. Microscopic features 

• Tumor cells: The proliferating cells 

 

A. Growth pattern (low power). 

 

B. Cellular features (high power). 

 

• Tumor stroma 

 

• Tumor infiltrating inflammatory cells. 

 

 

 



General characters of tumours 
 

 

 

 

II. Microscopic features 

• Tumor cells: The proliferating cells 

A.Growth pattern 

 

 

 

 

 
Sheets Nests 

Glands Papillae 

Bundles 

Whorled 



General characters of tumours 
 

 

 

 

II. Microscopic features 

• Tumor cells: The proliferating cells 

A.Growth pattern 

B.Cellular features The cells show features of malignancy as: 

 

 

 

 

• Pleomorphism: variation of cell size and shape 

• Hyperchromatism: deeply stained nuclei 

• High Nucleus / Cytoplasm ratio 

• Prominent nucleolus 

• High mitotic rates 

• Tumor giant cells 

• Chromosomal abnormalities 

 



General characters of tumours 
 

 

 

 

II. Microscopic features 

• Tumor cells: The proliferating cells 

A.Growth pattern 

B.Cellular features 

b. Cellular criteria of malignancy: 

 

 

 

 

High N/C ratio 

Mitosis & 

prominent nucleoli 

Tumor giant cells 



General characters of tumours 
 

 

 

 

III. Rate and mode of growth 

a.Benign tumors: 

 Grow by expansion and usually grow very slowly (years) 

 Some benign tumor are hormone dependent; so they can grow 

fast or regress based on hormone availability (as uterine 

leiomyoma) 

 

b.Malignant tumors: 

 Grow by infiltration and usually grow rapidly 

 



General characters of tumours 
 

 

 

 

IV. Local invasion (direct spread) 

a.Benign tumors: 

 Do not infiltrate adjacent tissues 

 Usually has a capsule or a pseudo capsule separates it from 

surrounding tissues 

 

b.Malignant tumors: 

 Usually infiltrate surrounding tissues 

 Non capsulated and have ill-defined infiltrative borders. 



General characters of tumours 
 

 

 

 

V. Distant spread (metastasis) 

 Migration of tumour cells to an organ or site remote from the 

primary site with formation of secondary tumour masses. 

 It is the single sure sign of malignancy 

 Benign tumors don`t metastasize but malignant tumors 

do. 
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Benign tumours 



Benign tumours 
 

 

 

 

Definition: well differentiated neoplasms that grow slowly, 

do not metastasize, and are mostly non-life threatening. 

 

Main features: 

 Slow rate of growth 

 Grow by expansion 

 Do not infiltrate nearby structures 

 Do not metastasise 

 Seldom recur after removal. 



Benign tumours 
 

 

 

 

Gross picture:  

 In solid organs, tumour mass: 

- Number: single or multiple. 

- Size: mostly small 

- Shape: rounded or oval 

- Surface: smooth 

- Margins: well-defined 

- Capsule: mostly capsulated 

- Consistency: variable according 

to tumour type 

- Cut section: mostly homogenous 

with NO hemorrhage or necrosis 



Benign tumours 
 

 

 

 

 Microscopic features:  

- Differentiation: tumour cells 
are closely similar to normal 
cells 

- Tumours have well formed 
stroma. 

- The cells are uniform, equal in 
size with normal N/C ratio and 
very rare mitosis. 

- Tumour cells are confined 
within a capsule 



Benign tumours 
 

 

 

 

Complications:  
Usually few and mostly insignificant 

A benign tumour can be dangerous if: 

Hormone-producing: pituitary adenoma, thyroid 
adenoma or pheochromocytoma. 

Arise in, and obstruct a hollow organ: 
- Oesopagus: dysphagia 
- Intestine: intestinal obstruction 
 

Arise in vital organ: 
- vertebral column        paraplegia 
- brain tumours       increased intracranial tension. 

Malignant change >>>>>>  malignancy 



 

 

MALIGNANT  

TUMOURS 

 

 



Malignant tumours 
 

 

 

 

Definition: neoplasms that tend to grow rapidly, often 

metastasize, and frequently cause death of the host 

 

Main features: 

 Rapid rate of growth 

 Grow by invasion of surrounding structure 

 Infiltrate and destroy nearby structures 

 Frequently metastasise to distant organs 

 Commonly recur after removal. 

 

 



Malignant tumours 
 

 

 

 

 Gross picture:  

 In solid organs (e.g. breast and 

liver, lung,……): Tumour 
mass 

 Number: Single or multiple 

 Size: mostly large,  

 Shape: irregular 

 Margins: ill-defined 

 Capsule: non-capsulated 

 Consistency: usually hard 

 Cut section: shows 
hemorrhage and necrosis 

Breast Mass 

Liver Mass 



Malignant tumours 
 

 

 

 

 Gross picture:  
 Tumours of surface epithelium: 

 Non-capsulated fungating (cauliflower) mass: e.g. 

gastric carcinoma 

 Non-capsulated papillary mass: urothelial carcinoma 

 Non-capsulated annular mass: in hollow organs as 

intestinal carcinoma 

 Malignant ulcer with raised everted edge, indurated 

base and necrotic floor: 



Malignant tumours 
 

 

 

 

 Gross picture:  

 Tumours of surface epithelium: 

Fungating Mass 
Large cauliflower mass, 
fungating from surface 
with, irregular shape 

Annular Mass 
Mass infiltrating intestinal 
wall leading to thick wall 
and narrow lumen 

Papillary Mass 
Mass protruding from the 
surface with finger-like 
fronds and irregular in shape.   

Malignant Ulcer 
Ulcer of variable size with 
raised everted edge, necrotic 
floor and indurated base.   



Malignant tumours 
 

 

 

 

Microscopic picture:  

 Tumours cells form sheets, nests, glands, or bundles 

 

 Cellular features: tumour cells show features of 
malignancy: 

 Cellular pleomorphism 

 Hyperchromatism 

 Increased nucleo-cytoplasmic (N/C) ratio 

 Prominent nucleolus 

 Abnormal mitosis 

 Tumour giant cells 



Malignant tumours 
 

 

 

 

 Tumor differentiation (Grading): 

 

 Definition: extent to which tumor cells resemble their 

normal cells morphologically and functionally. 

 

 Types: 

 Well-differentiated (Grade I) 

 Moderately differentiated (Grade II) 

 Poorly differentiated (Grade III) 

 Undifferentiated or (Grade IV). 

 

 



Malignant tumours 
 

 

 

 

  

Abnormal 

mitosis 

Tumor 

giant cell 

Abnormal 

mitosis 



Malignant tumours 
 

 

 

 

 Complications: Common and usually serious as: 

1. Infiltration of the surrounding tissues 

2. Spread to distant organs (metastasis): commonly to Lymph 
nodes, Lung, Liver, Bone and Brain. 

3. Recurrence after surgical removal 

4. Obstruction: in tumours arising in hollow organs. 

5. Ulceration and hemorrhage 

7. Repeated secondary bacterial infection. 

8. Anemia: due to repeated hemorrhage, bone marrow involvement 

or malnutrition 

9. Persistent pain. 

10. Malignant cachexia: means marked weakness, wasting and 

weight loss. 

 



Malignant tumours 
 Causes of death in malignant tumours 

1. Organ failure 

2. Obstruction of hollow organ 

3. Involvement of CNS by primary or secondary tumours. 

4. Malnutrition: due to loss of appetite or mal-absorption 

5. Anemia 

6. Malignant cachexia 

 

 

 



Malignant tumours 
Differences between benign and malignant tumours 

 

 

 

 Item  Benign Malignant 

Rate of growth Usually slow Usually rapid 

Mode of growth Expansion  Infiltration 

Gross features 

• Outlines 

• Capsule  

• Size  

• Consistency  

• Hemorrhage 

• Necrosis 

• Ulceration 

• Surrounding tissue 

 

Defined  

Usually capsulated 

Variable 

Soft to firm 

Very rare or absent 

Very rare or absent 

Very rare or absent 

Compressed  

 

Irregular/ill-defined 

Non capsulated 

Variable  

Firm to hard 

Common 

Common 

Common 

Infiltrated 



Malignant tumours 
Differences between benign and malignant tumours 

 

 

 

 Item  Benign Malignant 

Microscopic features 

• Differentiation 

• Features of 

malignancy 

• Cellular function 

• Chromosomal 

changes 

 

Well-differentiated 

Absent 

 

Usually preserved 

Infrequent 

 

Variably differentiated 

Often present 

 

Distorted 

Frequently present 

Local invasion Usually absent Frequently detected 

Metastasis Absent Frequently detected 

Prognosis Excellent; only 

local complications 

Bad and fatal due to 

metastasis 



Malignant tumours 
 

 

 

 

 



Malignant tumours 
 Spread of malignant tumors 

 
 Routs of tumour spread 

 

 

Spread 

Direct 

(Invasion) 

Distant 

(Metastasis) 

Hematogenous (Blood) Lymphatic 



Malignant tumours 
 Spread 

 Direct spread (invasion): 
 Occurs almost in all malignant tumours 

 Infiltration of tumour cells to the surrounding tissues 

(surgeon should resect the tumour + a zone of surrounding 

normal tissues called surgical margin). 

 

 

 



Malignant tumours 
 Spread 

 Distant spread (metastasis): 

A. Lymphatic spread 

 Common in carcinoma than sarcoma 

 Tumour cells invade lymph vessels and carried to 

draining lymph node. 

 Tumour cells gradually destroy and replace lymph 

node tissue, then travel to another group of lymph 

node until draining to venous system 

 

 



Malignant tumours 
Spread 

 Distant spread (metastasis): 

B. Blood (hematogenous) spread 

 Spread of tumor cells to distant organ by blood stream 

 Common in sarcoma than in carcinoma. 

 Tumour cells reach blood stream through direct 

infiltration of blood vessels or from venous system 

 Once hematogenous spread occurred, treatment 

becomes difficult 

 Metastasis commonly involves lung, liver, bone and 

brain. 

 

 



Malignant tumours 
 Types of malignant tumours  

 

Neoplasm 

Benign Malignant 

Epithelial 

(carcinoma) 

Mesenchymal 

(sarcoma) 

Epithelial Mesenchymal 

Locally 

Malignant 



Malignant tumours 
Types of malignant tumours 

 

 

 Carcinoma Sarcoma 

Definition Malignant tumour of 
epithelial tissue 

Malignant tumour of 
mesenchymal tissue 

Incidence 
-Frequency 
-Age 

 
-More frequent 
-Mostly affect old age 

 
-Less common 
-Common in younger age 

Growth rate  Slower than sarcoma Rapidly growing 

Grossly 
-size 
-shape 
 
-consistency 
-colour 

 
-smaller than sarcoma 
-Fungating mass, ulcer, 
or annular mass. 
-mostly hard 
-greyish white 

 
-usually large mass 
-bulky mass, ulcer or 
  cauliflower mass 
-mostly soft and fleshy 
-pink (highly vascular) 



Malignant tumours 
Types of malignant tumours 

 

 

 Carcinoma Sarcoma 

Microscopically 

• Pattern of growth 

 

• Cell cohesion 

• Cellular anaplasia 

 

• Stroma 

 

• Tumor vascularity 

 

• Hemorrhage and 

necrosis 

 

•Cells arrange in sheets, 

nests, acini, cords 

• Preserved  

• Less marked than in 

sarcoma 

• Desmoplastic stroma 

between cell groups. 

• Less marked than in 

sarcoma 

• Less common than in 

sarcoma 

 

•Cells arrange singly  

 

•Lack of cohesion 

•Usually prominent 

 

•Scanty stroma 

between single cells 

•Prominent; with 

thin walled vessels 

•Frequently 

observed 



Malignant tumours 
 Types of malignant tumours  

 Carcinoma Sarcoma 

Spread • Slower than sarcoma 

• Mainly by lymphatics 

• Faster than carcinoma 

• Mainly by blood 

Types 1.Surface epithelium: 

as squamous or 

transitional cell 

carcinoma 

2.Glandular epithelium 

as adenocarcinoma 

 

3.Glandular epithelium 

with cyst 

1.Differentiated sarcoma: based 

on cell of origin (e.g. fibro-, 

chondro-, osteo- lipo- 

leiomyo-sarcoma) 

2.Undifferntiated sarcoma:  

according to cell  shape as 

spindle, round or  giant cell   

sarcomas) 

Prognosis Better than sarcoma Usually worse than carcinoma 



 

Aetiology of tumours 



Aetiology of tumors 
Cancer pathogenesis is a very complex process 

Cancer is genetic in origin. 

Cancer is a multistep process 

Monoclonal: initial neoplastic change affects a single cell. 

Aetiology of cancer is multi-factorial: multiple causative 
factors are usually involved. 

Carcinogens:  

 Substances known to cause cancer or raise the risk of 
cancer in animals or humans 

Carcinogens can be 

A.Chemical carcinogens 

B. Radiation carcinogens 

C. Viral carcinogens 

 

 

 

D.Hormonal carcinogens 

E. Nutritional carcinogens 

F. Hereditary factors 



Aetiology of tumors 
Carcinogens: 

A.Chemical carcinogens 

- Mechanism: direct damage of DNA leading to gene mutation 

- Examples: 

1. Polycyclic hydrocarbones (in coal smoke) cause skin cancer 

2. Cigarette smoking is associated with high risk of lung, 
esophageal and UB cancers. Cigarette smoke contains many 
chemical carcinogens 

3. Aromatic amines as β-naphthylamine (used in rubber, paint 
and pigment industry) causes urinary bladder cancer 

4. Anticancer drugs: alkylating agents (as cyclophosphamide) 
may induce leukemia 

 

 

 



Aetiology of tumors 
Carcinogens  
B.Radiation carcinogens 

-Mechanism: Chromosome breakage, translocation and 
point mutation 

-Examples: 

1.Prolonged exposure to ultraviolet rays of the sun 
predisposes to skin tumours. 

2.Ionizing radiation (used in industry) can lead to 
leukemia, skin, lung thyroid and bone cancers. 

3.X-ray is associated with high risk of skin cancer & 
leukemia 

 

 



Aetiology of tumors 
Carcinogens  

C. Microbial carcinogens 

Viral oncogenes: 

1.Hepatitis B and hepatitis C viruses: associated with liver 

carcinoma (as they induce repeated DNA damage 

 

2.Human papilloma virus (HPV): involved in progression 

of  cancer cervix. 

 

3.Epstein Barr virus (EBV): involved in progression of 

lymphoma  

 

 



Aetiology of tumors 
Carcinogens  

C. Microbial carcinogens 

Bacterial oncogenes: 

Helicobacter pylori: gastric carcinoma and gastric lymphoma 

 

Fungal oncogenes: 

Fungus aspergillus produces aflatoxins predisposes to liver 

carcinoma 

 

Parasitic oncogenes 

Bilharzial ova predispose to cancer bladder. 

 

 

 



Aetiology of tumors 
Carcinogens: 

D. Hormonal carcinogens 

1.Excess estrogen    high risk of breast and endometrial 

cancers. Excess estrogen occurs in 

2.Excess androgen        high risk of prostatic cancer. 

 

E. Hereditary factors: 

Only 5-10% of cancers can be inherited. 

Common example: mutation of BRCA1 and BRCA2 genes 

high risk of breast and ovarian cancers 
 

 

 



  

 

 

Good luck 

 

 


