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Consequences of Necrosis
Healing vs. permanent damage,

Local vs. systemic effects.

This depends on ‑
l)  
Type of tissue

2)  
Size of lesion

3)  
Location of lesion

l)  Type of Tissue
If the damaging agent causes necrosis and then ceases to act on a regenerating tissue, such as skin, gut mucosa or liver, then the dead tissue is replaced.  This refers to the Healing Phase.  For example, an ulcer may completely recover to the extent that its site cannot be identified.

On the other hand, non‑regenerating tissues, such as brain, cannot heal and thus always show evidence of tissue loss, or, as in organs like kidney and spleen, a fibrous scar.

2)  Size of Lesion
Obviously small lesions are of less consequence than large ones.  This is particularly the case in massive lesions of organs having homeostatic or systemic import.  If the major part of the anterior wall of the left cardiac ventricle and septum are infarcted, for example, the loss of effective cardiac muscle mass may lead to severe hypotension.

Massive necrosis of organs is generally related to anoxic damage, often from arterial obstruction.  Nevertheless, it may also be seen in special sites related to almost any etiological factor.

Examples:
l)  
Herpes virus encephalitis

2)  
Hepatitis

3)  
Drug‑induced hepatic necrosis

4)  
Drug‑induced renal tubular necrosis

3)  Location of Lesion ‑ i.e., Site of Necrosis
It is clear that a local lesion, critically situated, can lead to marked sequellae.  The brain is the most complex of organs and consequently lesions in it lead to complex results.  Other examples of disordered conduction systems, drainage tubes, etc., could be cited.

Local vs. Systemic results
Local results are more or less predictable when necrosis occurs.  However, the systemic consequences may not be so easily predicted.  The human system is a complex system of interacting organs and metabolic processes.

As there is profound interaction of organs, disease in one often leads to adaptive changes in other organs.  A good example of this is the consequences of healed necrosis of the pancreas.  When severe, little exocrine pancreas remains, thus little pancreatic juice is secreted and the patient cannot properly digest his food.  The undernutrition with loss of fatty tissues and other signs of starvation, may be very pronounced.

Systemic responses to marked necrosis may be simple inasmuch as the loss of functioning tissue may be so massive that the patient dies.

Tissue Necrosis in the Embryo and Fetus
Babies, of course, derive from a single zygote.  If there is an episode of necrosis of one portion of the forming embryo soon after the first few cell division, then abnormalities of the fetus (unborn baby) or baby may occur.  This is not the only mechanism of distortion of fetal structure, but current evidence suggests that it may be an important one.

Effects of cell death at varying periods of early development.

l)
Early effects ‑ Typically either life or death except that Day l susceptible to brain defects.

2)
Organogenesis ‑ Malformations ‑ insult timed to organ

3) 
Histogenetic period ‑ Fetal growth retardation

4)
Neonatal ‑ Functional losses of tissues

This study is called TERATOLOGY and represents a rapidly expanding field of study.

Somatic Death
Death is an interesting state.  When we say that a patient is dead we mean he complies with the clinical criteria indicating total brain death.

However, the death of organs and finally of cells is a relatively slow phenomenon.  After we certify a patient dead on the basis of lack of breathing, no heart rate or a flat EEG, all his organs and cells then die.

Some, such as brain cells, die in minutes; others such as fibroblasts may live for hours; or those, such as nail or hair cells, for several days.

Death, then, is a state that must be defined carefully to meet a given situation.  Increased attention to death is propelled by developments in transplantation methodology as well as humanitarian concerns.

Methods of Monitoring Necrosis
Methods used to monitor necrosis are based on:

l)
Assessment of functional loss

2)
Electrical disturbances

3)
The occurrence outside of cells of elements that should remain inside cells.


It is the latter phenomenon that has been widely developed to diagnose necrosis of tissues.  Of the many elements inside cells, only intracellular proteins are more or less exclusive to that site.  When such proteins are found outside cells, a leakage effect may be the cause.

Of all intracellular proteins, structural versus enzymic, enzyme proteins are the easiest to detect.  Thus elevated serum concentrations of enzymes are frequently utilized as a major factor in determining whether cell necrosis or membrane leakage has occurred.

2
2

