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mostly B lymphocytes. The marginal zone surrounds the
white pulp and consists of blood vessels, macrophages
and specialized B cells.
The red pulp is composed of vascular sinusoids separated by cords of tissue (cords of Billroth), containing
specialized macrophages and forming a sponge-like region that functions as a filter for blood elements. Erythrocyte flow decreases as they pass through this area and
conditions favoring their damage and removal from the
circulation are created5.
Erythrocyte removal from the circulation is one of the
most important functions of the spleen. This is achieved
through either phagocytosis or a process called ‘pitting’,
during which inclusions of erythrocyte cytoplasm or
parts of their surface membrane are removed, while their
integrity remains intact.
The spleen is considered indispensable for the maturation and maintenance in circulation of IgM memory
B-lymphocytes (elements of humoral immunity), which
are crucial for immunity against encapsulated microorganisms. Cellular immunity (mediated through T-lymphocytes and complement) is initially ineffective against
this type of microorganisms, as it is triggered by protein
particles of the cell membrane hidden by the presence of
the polysaccharide capsule.
The spleen is also an important site of production of
opsonins (like tuftsin and properdin) which are protein
particles derived by enzymatic fragmentation of immunoglobulin G molecules (produced by B-lymphocytes).
Opsonised microorganisms are easily recognized and removed by macrophages. Significantly important low levels of both B-memory lymphocytes and opsonins have
been found in patients with FH in various studies6,7.
The spleen is the main site of storage of circulating
platelels - about 30% of platelels are sequestrated in the
splenic tissue.

Table 1: Main causes of functional hyposplenism.

Hematologic- neoplastic disorders:
sickle cell disease, bone marrow transplantation,
acute leukemias, non-Hodgkin’s lymphoma , advanced breast cancer
Hepatic disorders:
alcoholic liver disease, chronic active hepatitis, liver
cirrhosis and portal hypertension, primary biliary
cirrhosis
Autoimmune Disorders:
systemic lupus erythematosus, antiphpspholipid
syndrome, vasculitis, rheumatoid arthritis, Hashimoto’s thyroiditis
Gastrointestinal diseases:
celiac disease, Crohn’s disease, ulcerative colitis,
Whipple’s disease
Infectious Diseases:
acquired immunodeficiency syndrome
Circulatory Disorders:
splenic/celiac artery thrombosis, splenic vein thrombosis
Miscellaneous:
amyloidosis, sarcoidosis, primary pulmonary hypertension, total parenteral nutrition, splenic irradiation,
high dose corticosteroid administration

Definition and causes of functional hyposplenism
FH is an acquired disorder caused by several hematological and immunological diseases and characterized
by impairment of splenic function. The most common
conditions associated with FH are sickle-cell anemia, alcoholic liver disease, celiac disease, bone marrow transplantation and inflammatory bowel disease8. A list of the
most important causes of FH is shown in Table 1.

FH accompanying celiac disease and inflammatory
bowel disease is thought to be caused by excessive loss
of lymphocytes through the inflamed enteric mucosa,
leading to spleen’s reticuloendothelial atrophy. Reticuloendothelial block due to circulating immune complexes
could also be one of the major mechanisms implied. This
could also be valid in the case of hyposplenism accompanying autoimmune disorders.
In most hematologic and neoplastic disorders FH is
probably due to splenic tissue infiltration by tumor cells
or due to vascular occlusion.
In hepatic disorders, hyposplenism might be caused
by disruption of normal hepatic microcirculation due to
portal hypertension. Direct toxic effect of alcohol is implied in all disorders caused by acute or chronic alcohol
consumption.

Pathophysiology of functional hyposplenism
The exact mechanisms due to which FH develops, in
the conditions mentioned above, are still not completely
clarified. In sickle cell anemia, which is considered as a
template of the conditions associated with FH, spleen is
initially enlarged due to excessive red cell entrapment.
Spleen atrophy and degeneration is noted in advanced
disease. This atrophy is called autosplenectomy and is
probably consequent to multiple acute episodes of entrapment of massive red cell volumes in the splenic tissue, followed by splenic infarctions1.

Clinical manifestations of functional hyposplenism
OPSI is a septic syndrome encountered in splenectomised patients, characterised by the following features9-11:
a) massive bacteremia caused by encapsulated microorganisms, b) no obvious primary source of infection, c)
short, non-specific prodromal phase, d) septic shock accompanied by disseminated intravascular coagulopathy,
e) mortality rates of 50-70%, f) death may ensue in a
short period of time (24-48 hours) and g) concomitant
bilateral adrenal hemorrhage (Waterhouse-Friedrichsen
syndrome). The microorganisms most commonly responsible for OPSI are Streptococcus pneumoniae, Neisseria

