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1.
INTRODUCTION
It is convenient to divide abnormalities of cell growth into two main groups:  (1) Developmental anomalies, and (2) Acquired anomalies.  Developmental anomalies arise before an affected organ reaches maturity.  Whereas, acquired anomalies arise in an organ or tissue after maturity has been attained.

Developmental Anomalies
Both genetic and environmental causes are responsible for the anomalies acquired before an organ reaches its mature and adult form.  Some inherited disorders are associated with well described chromosomal anomalies, which may or may not be associated with a genetic history.  External (environmental) agents that act on the developing fetus to cause developmental anomalies are referred to as teratogens.  Infections, a potential teratogen, may be transmitted from the mother and be potentially serious, especially if done so during the first three months of gestation.  Rubella (German measles), CMV, and syphilis are examples of infectious teratogens.  Drugs, such as thalidomide, Accutane and alcohol may induce well described anomalies in the fetus.

Types of Developmental Anomalies
1.
Failure to develop ‑ hypoplasia and agenesis.

An organ may never reach full size (hypoplasia), or may not develop at all (agenesis).  An example of hypoplasia is renal hypoplasia, usually encountered as a unilateral defect.

2.
Atresia
Organs that do not canalize as they should can lead to a congenital obstruction, known as atresia.  Esophageal and anal atresia are examples of such.

3.
Ectopia
The finding of organs or tissues in abnormal locations is termed ectopia.  Thyroid tissue may occasionally be located in the mediastinum, base of tongue, or even within the heart!

4.
Heteroplasia
Anomalous differentiation of tissues within an organ, such as the presence of sebaceous glands (oil glands) within the mouth, is referred to as heteroplasia.

5.
Supernumerary (additional) organs
The presence of a 6th finger, or additional nipples are examples of supernumerary organs.

6.
Hamartoma
7.
Persistence of normally vestigial structures
During development, certain structures are formed, perform a function and later disappear.  However, if they persist, problems may occur.  A thyroglossal duct cyst is an example of such a persistence.  This is an embryological remnant, resulting from the descent of the thyroid gland into the neck.  Clinically, a thyroglossal duct cyst is located in the neck, and moves during tongue thrust.  Rare cases of carcinoma have developed in such cysts. 

Acquired Anomalies
Within an individual, all organs and tissues have a constant cellular turnover.  Cells die and new cells are formed, and the end result is that the organ remains relatively constant in size.  In addition, if additional demands are placed on the organ, under normal circumstances, it may in fact enlarge.  In these situations, organs may increase in size, either due to increased number of cells (hyperplasia), or increase in size of cells (hypertrophy).  If, on the other hand, the organ is no longer used, or no longer needed, it may decrease in size (atrophy).  Other acquired anomalies involve changes in cellular differentiation (metaplasia) and in disordered growth patterns (dysplasia).

Hyperplasia
An increase in cell number within an organ or tissue is hyperplasia.  Hyperplasia is the body's response to a stimulus and typically disappears when the stimulus is withdrawn.  Hyperplasia has classically been divided into physiologic and pathologic groups.

Physiologic hyperplasia may result either from hormonal stimulation (or to compensate for extra workloads or injury).  Hormonal hyperplasia of the breast and uterus are good examples of physiologic hyperplasia, resulting from pregnancy.  Compensatory hyperplasia is nicely exemplified by regenerating skin after injury.  Upon incision of skin, both epidermal cells and dermal fibroblasts regenerate at a very fast rate in an attempt to close the wound.  For quite some time after the injury, both the epidermis and the dermis are hyperplastic.

Pathologic hyperplasia is potentially serious and may in fact not be self limiting.  Excessive hormonal stimulation can lead to pathologic hyperplasia, as exemplified in endometrial hyperplasia.  In this condition, there are excessive amounts of estrogen produced, leading to a thickening and increased number of both glandular and stromal elements.  Patients present with abnormal bleeding.  If unchecked, cancer of the endometrium may develop within this hyperplastic tissue.  Endometrial hyperplasia, in general, is a reversible process, using appropriate therapeutic agents.  Some common neoplasms are also classified as hyperplastic, which can blur the tidy distinction between hyperplasia and neoplasia.  Examples of this type of hyperplastic neoplasm include sebaceous hyperplasia of the skin and hyperplastic polyps of the large bowel.  These tumours are not reversible, but do not appear to show premalignant potential.

Hypertrophy
This refers to an increase in size of an organ as a result of an increase in the size of individual cells.  As with hyperplasia, hypertrophy may either be physiologic or pathologic.  When muscles are worked, they enlarge (hopefully), because individual skeletal muscle cells enlarge.  This is an example of physiologic hypertrophy.  On the other hand, hypertension causes hypertrophy of the heart, specifically of the left ventricle, as a compensatory mechanism.  This can lead to problems such as aortic regurgitation and an increase in myocardial infarction.  Cardiac hypertrophy is an example of pathologic hypertrophy.

Atrophy
Atrophy is defined as a shrinkage in the size of the cell by loss of cell substance.  Atrophy may be broken into physiologic atrophy, pathologic atrophy, local atrophy and disuse atrophy.

Physiologic atrophy is often seen when structures that are well developed and required at certain stages of development, later wither.  A good example of physiologic atrophy in utero is loss of the ductus arteriosus.

Pathologic atrophy is best exemplified by the shrinkage of our brains as we age.  This may or may not be associated with decreased cognitive abilities.

Local atrophy refers to an asymmetric or segmental atrophy, most often the result of decreased blood flow to that area.

Disuse atrophy, a common scenario seen in aging ex‑athletes.  Essentially when an organ is underused, it undergoes atrophy.  Another example of this is an immobilized limb, which undergoes muscle wasting upon casting.

Metaplasia
This is a disorder in which one mature adult tissue is replaced by another.  A good example of such a change is the replacement of pseudo‑stratified columnar epithelium of the lungs by stratified squamous epithelium.  This is caused by chronic irritation, as seen in smokers.  Essentially, metaplasia is a protective mechanism, but if persistent may predispose to malignant transformation.  Metaplasia may also be seen within mesenchymal tissue.  Soft tissues that undergo trauma may be replaced by mature bone.

Dysplasia
Dysplasia is a controversial term with a number of meanings.  Originally, a strict definition was that of "deranged development".  Therefore an organ that was disorganized, even a developmental anomaly, was described as dysplastic.  However, today in common usage, dysplasia refers to abnormal epithelial maturation which is characterized by alterations in cell size, shape and organization.  Cervical dysplasia is the best studied example of dysplasia.  Dysplasia within this organ is thought to be a precursor to squamous cell carcinoma of the cervix, and therefore precancerous.  In its early stages, it is difficult to differentiate from normal.  However, in its later stages, the dysplasia resembles carcinoma (except for lack of invasion).  Dysplasia, especially early on, is thought to be reversible, therefore important to detect.  Individual cells from cervical dysplasia can be detected using Pap smears.  Hyperplasia and dysplasia are linked, in that many examples of dysplasia also show hyperplasia.  In some organs, such as the breast, the term dysplasia is not used, but such changes are referred to as atypical hyperplasia.
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