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recycled. Red cell–inclusion bodies such as parasites (Chaps. 248
and 250e), nuclear residua (Howell-Jolly bodies, see Fig. 77-6), or
denatured hemoglobin (Heinz bodies) are pinched off in the process
of passing through the slits, a process called pitting. The culling of dead
and damaged cells and the pitting of cells with inclusions appear to
occur without significant delay because the blood transit time through
the spleen is only slightly slower than in other organs.
The spleen is also capable of assisting the host in adapting to its
hostile environment. It has at least three adaptive functions: (1) clearance of bacteria and particulates from the blood, (2) the generation of
immune responses to certain pathogens, and (3) the generation of cellular components of the blood under circumstances in which the marrow
is unable to meet the needs (i.e., extramedullary hematopoiesis). The
latter adaptation is a recapitulation of the blood-forming function the
spleen plays during gestation. In some animals, the spleen also serves
a role in the vascular adaptation to stress because it stores red blood
cells (often hemoconcentrated to higher hematocrits than n
 ormal)
under normal circumstances and contracts under the influence of
β-adrenergic stimulation to provide the animal with an autotransfusion
and improved oxygen-carrying capacity. However, the normal human
spleen does not sequester or store red blood cells and does not contract
in response to sympathetic stimuli. The normal human spleen contains
approximately one-third of the total body platelets and a significant
number of marginated neutrophils. These sequestered cells are available
when needed to respond to bleeding or infection.
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Figure 79-1 Schematic spleen structure. The spleen comprises
many units of red and white pulp centered around small branches
of the splenic artery, called central arteries. White pulp is lymphoid in
nature and contains B cell follicles, a marginal zone around the follicles, and T cell–rich areas sheathing arterioles. The red pulp areas
include pulp sinuses and pulp cords. The cords are dead ends. In
order to regain access to the circulation, red blood cells must traverse
tiny openings in the sinusoidal lining. Stiff, damaged, or old red cells
cannot enter the sinuses. RE, reticuloendothelial. (Bottom portion of
figure from RS Hillman, KA Ault: Hematology in Clinical Practice, 4th ed.
New York, McGraw-Hill, 2005.)
cell–lined cords and the white lymphoid follicles arrayed within the
red pulp matrix. The spleen is in the portal circulation. The reason for
this is unknown but may relate to the fact that lower blood pressure
allows less rapid flow and minimizes damage to normal erythrocytes.
Blood flows into the spleen at a rate of about 150 mL/min through the
splenic artery, which ultimately ramifies into central arterioles. Some
blood goes from the arterioles to capillaries and then to splenic veins
and out of the spleen, but the majority of blood from central arterioles
flows into the macrophage-lined sinuses and cords. The blood entering the sinuses reenters the circulation through the splenic venules,
but the blood entering the cords is subjected to an inspection of sorts.
To return to the circulation, the blood cells in the cords must squeeze
through slits in the cord lining to enter the sinuses that lead to the
venules. Old and damaged erythrocytes are less deformable and are
retained in the cords, where they are destroyed and their components
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CLINICAL ASSESSMENT
The most common symptoms produced by diseases involving the
spleen are pain and a heavy sensation in the LUQ. Massive splenomegaly may cause early satiety. Pain may result from acute swelling
of the spleen with stretching of the capsule, infarction, or inflammation of the capsule. For many years, it was believed that splenic
infarction was clinically silent, which, at times, is true. However,
Soma Weiss, in his classic 1942 report of the self-observations by a
Harvard medical student on the clinical course of subacute bacterial
endocarditis, documented that severe LUQ and pleuritic chest pain
may accompany thromboembolic occlusion of splenic blood flow.
Vascular occlusion, with infarction and pain, is commonly seen in
children with sickle cell crises. Rupture of the spleen, from either
trauma or infiltrative disease that breaks the capsule, may result in
intraperitoneal bleeding, shock, and death. The rupture itself may
be painless.
A palpable spleen is the major physical sign produced by diseases
affecting the spleen and suggests enlargement of the organ. The
normal spleen weighs <250 g, decreases in size with age, normally
lies entirely within the rib cage, has a maximum cephalocaudad
diameter of 13 cm by ultrasonography or maximum length of
12 cm and/or width of 7 cm by radionuclide scan, and is usually not palpable. However, a palpable spleen was found in 3% of
2200 asymptomatic, male, freshman college students. Follow-up
at 3 years revealed that 30% of those students still had a palpable
spleen without any increase in disease prevalence. Ten-year followup found no evidence for lymphoid malignancies. Furthermore,
in some tropical countries (e.g., New Guinea), the incidence of
splenomegaly may reach 60%. Thus, the presence of a palpable
spleen does not always equate with presence of disease. Even when
disease is present, splenomegaly may not reflect the primary disease
but rather a reaction to it. For example, in patients with Hodgkin’s
disease, only two-thirds of the palpable spleens show involvement
by the cancer.
Physical examination of the spleen uses primarily the techniques
of palpation and percussion. Inspection may reveal fullness in
the LUQ that descends on inspiration, a finding associated with a
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