NEOPLASIA
At the end of these two lectures you should be able to:-

(1) Understand the concept of neoplasia

(2) Define neoplasia

(3) Understand the nomenclature of neoplasia

(4) Characterised benign & malignant neoplasm

(5) Differentiate between benign & malignant neoplasm

(6) Characterised malignant cells & understand anaplasia

(7) Classify neoplasia

(8) Define “local” & “metastatic” spread

(9) Discuss the route of metastatic spread and principles establish to work out the possible modes of spread of common malignancies

(10) Define “grade” and “Stage” of a tumor and discuss the principles upon which it is based. 
(11) To learn the effects of the tumor on the host, understand the Paraneoplastic syndrome and know the Laboratory diagnosis of the tumor. 

Definition:


A neoplasm is an abnormal mass of tissue, the growth of which exceeds and is uncoordinated with that of the normal tissue and persists in the same manner after cessation of the stimuli which evoke the changes.

CLASSIFICATION OF TUMORS

No single classification is satisfactory. The following bases of classification may be recognized.

1. Naked-eye appearance, including the organ of origin.

2. Histogenetic (including embryological considerations)

3. Histological

4. Behavioral

5. Etiological

6. Functional

(1)     Naked-eye appearance-Annular, Fungating (cauliflower), Schirrous,               



              Encaphloid (medullary), Mucoid etc. 

(2)     Histogenetic- Cell of origin i.e. epithelial or connective tissue



Difficulties- Undifferentiated tumor

1. Tumor metaplasia

2. Debatable cell/tissue of origin

3. Origin from highly specialized cell/tissue 

(3)     Histological- Cell may not resemble any normal tissue i.e. anaplastic

When the tumor is so undifferentiated as to defy recognition of its site of origin

Anaplastic tumor may be difficult to differentiate- epithelial or connective tissue origin

(4)     Behavioral- Benign and malignant- of great practical importance. However, intermediate group exist.

(5)     Etiological- At present etiology of many tumors is not fully understood.   Tumor induced by radiation, chemical carcinogen etc. can look alike and behave in the same manner.

(6)     Functional- Some tumor secrete hormone with characteristic effects on the body could be known by the name of hormone i.e. glucagonoma, insulinoma etc. However site or behavior of these tumors is unknown to be satisfactory for the basis of classification.

Classification currently used:


Tissue of origin and behavioral pattern of tumor is the basis of current classification. The suffix –oma is used to denote a neoplasm. However note- granuloma, hamartoma, hematoma etc.

Tissue of origin:

(1) Tumor of epithelial cell

(2) Tumor of mesenchymal tissue

(3) Other cell/tissue of origin

Behavioral pattern:

(1) Benign

(2) Malignant

BEHAVIOR OF THE TUMOR

· Benign
· Ca-in-situ
· Malignant
· Latent
· Dormant
· Spontaneous  regression
CHARACTERISTICS OF BENIGN AND MALIGNANT 




NEOPLASMS





BENIGN

MALIGNANT

 1.
Growth rate


Slow


Rapid

 2.
Mitoses


Few


Many

 3.
Nuclear chromatin

Normal

Increased

 4.
Differentiation

Good


poor

 5.
Local growth


Expansile

Infiltrative

 6.
Encapsulation

Present

Absent

 7.
Destruction of tissue

Negligible

Wide spread
 8.
Vascular invasion

None


Frequent

 9.
Metastasis


None


Frequent

10.
Effects on host

Insignificant

Significant

EFFECTS OF TUMOR ON THE HOST

(1) Location / impingement on adjacent structures

(2) Functional activity i.e. hormone synthesis

(3) Bleeding and secondary infections

(4) Acute symptoms due to rupture / infarction

(5) Cachexia (wasting)

(6) Paraneoplastic syndrome
CACHEXIA

(1) Progressive loss of body fat and lean body mass

(2) Weakness, anorexia and anaemia

(3) Soluble factors e.g. cytokines either produced by tumor or by host in response to tumor  e.g. TNF-( and also IFN-(, IL-1

PARANEOPLASTIC  SYNDROME

(1) Symptoms complexes can not be explained by :-

· local or metastatic spread

· elaboration of hormones indigenous to tissue 

(2) Occurs in approx. in 10% of patients

(3) May represent early manifestations of tumor

(4) May represent significant clinical problems

(5) May even be fatal

(6) May mimic metastatic disease


e.g.: 
Hypercalcaemia  —  Adult T-cell lymphoma/leukemia (ATL) 





          Breast ca.  





       



          Lung Ca.(squamous)   



Cushing’s syndrome — Lung ca.(small cell) due to ACTH 






production by tumor cells


LABORATORY DIAGNOSIS OF CANCER

(1) Must have good clinical information

(2) Must obtain adequate, representative and properly preserved specimens

(3) The specimen can be (1) excisional or incisional biopsy 

        

     (2) fine needle aspiration of tumor 

        

     (3) cytologic (Papanicolaou or “Pap”) smears

(4) Use of immunohistochemistry, molecular techniques, flow cytometry, tumour markers etc.

NOMENCLATURE OF TUMORS
CELL/TISSUE OF ORIGIN
BENIGN

    MALIGNANT
________________________________________________________________________

EPITHELIAL CELL

Squamous cell


Squamous cell papilloma
Squamous cell carcinoma

Basal cell






Basal cell carcinoma

Lining of glands/ducts

Adenoma


Adenocarcinoma





Cystadenoma


Cystadenocarcinoma

Bronchial






Bronchogenic carcinoma

Meningial


Meningioma


Malignant meningioma

Transitional cell

Transitional cell papilloma
Transitional cell carcinoma

Trophoblastic cell

Hydatidiform mole

Choriocarcinoma

Melanocyte


Melanocytic nevus

Malignant melanoma

Totipotential


Mature teratoma(cystic)
Immature teratoma(solid)

CONNECTIVE TISSUE

Fibrous


Fibroma


Fibrosarcoma

Adipose


Lipoma


Liposarcoma

Cartilage


Chondroma


Chondrosarcoma

Bone



Osteoma


Osteosarcoma

Smooth muscle

Leiomyoma


Leiomysarcoma

Striated muscle

Rhabdomyoma

Rhabdomyosarcoma

Blood vessel


Hemangioma


Angiosarcoma

Lymph vessel


Lymphangioma

Lymphangiosarcoma

Nerve sheath


Neurofibroma


Malignant peripheral nerve-       

                                                Schwannoma                               sheath tumor 

OTHER CELLS/TISSUE

Primordial neural crest
Ganglioneuroma

Neuroblastoma

Primitive neuroectodermal




Peripheral neuroectodermal

                                                                                                   Tumor (PNET)

Blood & related cells





Leukemia


Lymphoma

                                                                                                Hodgkin’s disease

Renal anlage






Wilms tumor
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