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Fig. 2.4 Morphologic changes in reversible and irreversible cell injury (necrosis). (A) Normal kidney tubules with viable epithelial cells. (B) Early (reversible)
ischemic injury showing surface blebs, increased eosinophilia of cytoplasm, and swelling of occasional cells. (C) Necrotic (irreversible) injury of epithelial cells,
with loss of nuclei and fragmentation of cells and leakage of contents. (Courtesy of Drs. Neal Pinckard and M.A.Venkatachalam, University of Texas Health Sciences
Center, San Antonio, Texas.)
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Table 2.1 Features of Necrosis and Apoptosis
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Frequent

Invariably pathologic
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Apoptosis
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fragments

Intact; altered structure,
especially orientation
of lipids

Intact; may be released
in apoptotic bodies

No

Often physiologic
means of eliminating
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be pathologic after
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Fig. 2.5 The relationship among cellular function, cell death, and the mor-
phologic changes of cell injury. Note that cells may rapidly become nonfunc-
tional after the onset of injury, although they are still viable, with potentially
reversible damage; with a longer duration of injury, irreversible injury and
cell death may result. Note also that cell death typically precedes ultrastruc-
tural, light microscopic, and grossly visible morphologic changes.
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Fig. 2.7 Liquefactive necrosis. An infarct in the brain shows dissolution of
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Although gangrenous necrosis is not a distinctive pattern
of cell death, the term is still commonly used in clinical practice.
It usually refers to the condition of a limb (generally the lower
leg) that has lost its blood supply and has undergone coagula-
tive necrosis involving multiple tissue layers. When bacterial
infection is superimposed, the morphologic appearance
changes to liquefactive necrosis because of the destructive
contents of the bacteria and the attracted leukocytes (resulting
in so-called “wet gangrene”).
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