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PART 2
Cardinal Manifestations and Presentation of Diseases

Neutrophils can provide clues to a variety of conditions. Vacuolated
neutrophils may be a sign of bacterial sepsis. The presence of 1- to
2-μm blue cytoplasmic inclusions, called Döhle bodies, can reflect
infections, burns, or other inflammatory states. If the neutrophil
granules are larger than normal and stain a darker blue, “toxic granulations” are said to be present, and they also suggest a systemic inflammation. The presence of neutrophils with more than five nuclear lobes
suggests megaloblastic anemia. Large misshapen granules may reflect
the inherited Chédiak-Higashi syndrome.
Eosinophils are slightly larger than neutrophils, have bilobed nuclei,
and contain large red granules. Diseases of eosinophils are associated
with too many of them rather than any morphologic or qualitative
change. They normally total less than one-thirtieth the number of neutrophils. Basophils are even rarer than eosinophils in the blood. They
have large dark blue granules and may be increased as part of chronic
myeloid leukemia.
Lymphocytes can be present in several morphologic forms. Most
common in healthy individuals are small lymphocytes with a small
dark nucleus and scarce cytoplasm. In the presence of viral infections,
more of the lymphocytes are larger, about the size of neutrophils, with

abundant cytoplasm and a less condensed nuclear chromatin. These
cells are called reactive lymphocytes. About 1% of lymphocytes are
larger and contain blue granules in a light blue cytoplasm; they are
called large granular lymphocytes. In chronic lymphoid leukemia, the
small lymphocytes are increased in number, and many of them are ruptured in making the blood smear, leaving a smudge of nuclear material
without a surrounding cytoplasm or cell membrane; they are called
smudge cells and are rare in the absence of chronic lymphoid leukemia.
Monocytes are the largest white blood cells, ranging from 15 to 22
μm in diameter. The nucleus can take on a variety of shapes but usually
appears to be folded; the cytoplasm is gray.
Abnormal cells may appear in the blood. Most often the abnormal
cells originate from neoplasms of bone marrow–derived cells, including lymphoid cells, myeloid cells, and occasionally red cells. More
rarely, other types of tumors can get access to the bloodstream, and
rare epithelial malignant cells may be identified. The chances of seeing such abnormal cells is increased by examining blood smears made
from buffy coats, the layer of cells that is visible on top of sedimenting
red cells when blood is left in the test tube for an hour. Smears made
from finger sticks may include rare endothelial cells.

Figure 81e-1 Normal peripheral blood smear. Small lymphocyte in
center of field. Note that the diameter of the red blood cell is similar
to the diameter of the small lymphocyte nucleus.

Figure 81e-3 Hypochromic microcytic anemia of iron deficiency.
Small lymphocyte in field helps assess the red blood cell size.

Figure 81e-2 Reticulocyte count preparation. This new methylene
blue–stained blood smear shows large numbers of heavily stained
reticulocytes (the cells containing the dark blue–staining RNA
precipitates).

Figure 81e-4 Iron deficiency anemia next to normal red blood
cells. Microcytes (right panel) are smaller than normal red blood cells
(cell diameter <7 μm) and may or may not be poorly hemoglobinized
(hypochromic).

