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Structure And
Function Of The
Spleen

An

Introduction
to the Body’s
Unsung Hero

Tucked away beneath
the left rib cage, the
spleen is one of the
most versatile and
hardworking organs in
the human body.
Although it often goes
unnoticed in day-to-day
health discussions, its
importance cannot be
overstated. For

centuries, the- spkeern -

was shrouded in
mystery—ancient
Greeks believed it
governed melancholy,
while later physicians
dismissed it as a
vestigial organ. Modern
medicine, however, has
revealed an astonishing
truth: the spleen is a
master multitasker,
seamlessly blending
roles in filtration,
immunity, and blood
storage. Understanding
the structure and
function of the spleen
offers a window into
how our bodies maintain

‘bafance; fight -infection;
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and recycle vital
components. This article
will guide you through
its remarkable anatomy,
its microscopic
architecture, and the
life-sustaining tasks it
performs every minute
of every day.

Location and
Gross

Anatomical
Position

The spleen resides in
the upper left quadrant
of the abdomen, nestled
between the stomach,
the left kidney, and the
diaphragm. It s
protected by the 9th,
10th, and 11th ribs,
which act as a bony
shield. This position is
no accident — it allows
the spleen to interact

closely with the
circulatory and
lymphatic systems while
remaining somewhat
insulated from minor
trauma. The organ is
intraperitoneal, meaning
it is suspended within
the abdominal cavity by
folds of peritoneum,
including the
gastrosplenic and
splenorenal ligaments.

Size and
Appearance

In a healthy adult, the
spleen is roughly the
size of a fist, measuring
about 10 to 12
centimeters in length
and weighing between
150 and 200 grams. It
has a purple-red hue, a
soft, spongy
consistency, and a
shape that is often
described as bean-like
but more irregular. The
organ features two
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convex diaphragmatic
surface that curves
against the diaphragm,
and a concave visceral
surface that contacts
the stomach, left
kidney, and colon. The
splenic hilum, a groove
along the visceral
surface, serves as the
entry and exit point for
blood vessels, nerves,
and lymphatic channels.

Relations to Other
Organs

The spleen does not
work in isolation. Its
close anatomical
relationship with the
stomach, pancreas, left
kidney, and splenic
flexure of the colon
means that changes in
one organ can influence
the others. For example,
an enlarged spleen
(splenomegaly) can

compress the stomach, -

or irritate the
diaphragm, causing
referred shoulder pain.
Understanding these
spatial relationships is
crucial for clinicians
assessing abdominal
complaints.

The
Microarchite
cture of the

To truly appreciate the
structure and
function of the
spleen, one must look
beyond the naked eye.
The internal
organization of the
spleen is a marvel of
biological engineering,
divided into distinct
compartments that each

Serve specialized roles. -
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The Capsule and
Trabeculae

The spleen is encased in
a fibrous capsule
composed of dense
connective tissue, which
gives the organ its
shape and provides
some protection. From
this capsule,
trabeculae—strong,

fibrous bands—extend
inward, forming a
scaffolding that

supports the splenic
pulp. These trabeculae
also carry blood vessels
and nerves into the
deeper regions of the
organ. The capsule
contains smooth muscle
fibers, which allow the
spleen to contract in
response to stress or
blood loss, squeezing
stored blood into the
circulation.

Red Pulp

The red pulp is the
largest compartment of
the spleen, accounting
for about 75-80% of its
volume. It gets its name
from the reddish color
imparted by the vast
number of red blood
cells. Structurally, the
red pulp consists of a
network of sinusoids
(wide, leaky blood
vessels) and cords of
Billroth—cords  of
reticular connective
tissue filled with
macrophages, plasma
cells, and blood cells.
This region is the
primary site for
filtration, where old or
damaged red blood cells
are removed, and iron is
recycled. The slow,
tortuous flow of blood
through the red pulp
ensures that every cell
is inspected.
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White Pulp..... .SRI.

Scattered throughout
the spleen like islands in
a sea of red pulp, the
white pulp is the organ’s
immune command
center. It is composed of
lymphoid tissue,
primarily B-cells and T-
cells, arranged around
central arteries. These
aggregates are known
as periarteriolar
lymphoid sheaths
(PALS), and they are
studded with lymphoid
follicles. When a
pathogen enters the
bloodstream, the white
pulp detects it and
launches a targeted
immune response. The
white pulp is what
qualifies the spleen as a
secondary lymphoid
organ, similar to lymph
nodes but specialized
for blood-borne
antigens.

e

mrginal Zane. . ..

The marginal zone is a
transitional region
between the red and
white pulp. It is rich in
specialized

macrophages and a
unigue subset of B-cells
that act as sentinels.
This zone is strategically
positioned to capture
antigens from the blood
and present them to
lymphocytes in the
white pulp. The
marginal zone plays a
critical role in mounting
rapid immune responses
against encapsulated
bacteria, such as those
that cause pneumonia
and meningitis.

Blood Supply
and
Circulation
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Splenic Artery and
Vein

The spleen is
exceptionally well-
vascularized, receiving
about 5% of the cardiac
output every minute.
The splenic artery, a
branch of the celiac
trunk, delivers oxygen-
rich blood to the organ.
It enters at the hilum
and branches into
smaller vessels that
follow the trabeculae
into the pulp. The
splenic vein, which
drains deoxygenated
blood from the spleen,
eventually joins the
superior mesenteric
vein to form the portal
vein. This circulation
pattern means that
blood passing through
the spleen is routed
directly to the liver for
further processing.

Open and Closed
Circulation

The splenic circulation is

unique in that it
operates through two
parallel pathways:

closed circulation and
open circulation. In
closed circulation, blood
flows from arterioles
directly into venous
sinusoids via continuous
endothelial channels, a
more rapid and direct
route. In open
circulation, blood exits
the arterioles into the
reticular meshwork of
the red pulp cords,
filtering slowly through
the interstices before re-
entering the sinusoids.
This open pathway is
essential for the
spleen’s filtration
function, as it forces
blood cells into close
contact with
macrophages. About
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90% of blood takes t%gleﬁpfected cells are

open route, ensuring
thorough inspection of
every erythrocyte.

Key
Functions of
the Spleen

Filtration and Red
Blood Cell Quality
Control

The most well-known
function of the spleen is
its role as a blood filter.
As red blood cells
age—typically after
about 120 days—their
membranes become
less flexible, and they
lose the ability to
deform. The spleen’s
narrow interendothelial
slits in the sinusoids act
as a physical test.
Healthy, pliable cells
squeeze through easily,

but -rigid; damaged,-or -

trapped. Once trapped,
macrophages in the red
pulp engulf and digest
these cells, breaking
down hemoglobin into
its components: iron,
which is recycled to the
bone marrow, and
bilirubin, which is
processed by the liver.
This quality control

system prevents
damaged cells from
clogging the

microvasculature and
ensures that only robust
red blood cells remain in
circulation.

Immune
Surveillance

Beyond filtration, the
spleen is a critical
immune organ. It
detects blood-borne
pathogens, such as
bacteria, viruses, and
parasites, and initiates

Hoth--inpate..and
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adaptive immune
responses. The white
pulp generates
antibodies and activates
T-cells, while the
marginal zone captures
antigens for
presentation. The
spleen is particularly
important for clearing
encapsulated bacteria
(e.g., Streptococcus
pneumoniae), which are
resistant to other
clearance mechanisms.
This immune
surveillance makes the
spleen indispensable for
preventing
overwhelming post-
splenectomy infections
(OPSI).

Hematopoiesis

During fetal
development, the
spleen is a major site of
hematopoiesis—the
production of red blood
cells, white blood cells,

and platelets. After
birth, this role largely
shifts to the bone
marrow. However, in
conditions where bone
marrow function is
compromised, such as
myelofibrosis or severe
anemia, the spleen can
revert to its fetal role
and resume
hematopoiesis. This
phenomenon, known as
extramedullary
hematopoiesis, can lead
to significant
splenomegaly.

Platelet Storage

The spleen stores
approximately one-third
of the body’s platelets.
Under normal
conditions, these
platelets are held in
reserve within the red
pulp and can be
released into the
circulation in response
to hemorrhage or stress.
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Smooth

contraction in the
splenic capsule
facilitates this rapid
release. In cases of
hypersplenism,

excessive sequestration
of platelets can lead to
thrombocytopenia,
increasing bleeding risk.

The Spleen
in Health
and Disease

Splenomegaly

An enlarged spleen, or
splenomegaly, is a
common clinical finding
with many potential
causes. Infections such
as mononucleosis or
malaria cause the
spleen to swell due to
increased immune
activity. Cirrhosis of the
liver leads to portal
hypertensions -

muscﬁgleg%\lcks blood into the

splenic vein, causing
congestion and
enlargement.
Hematological disorders
like leukemia,
lymphoma, and
hemolytic anemias also
frequently present with
splenomegaly.
Symptoms may include
abdominal fullness, left
upper quadrant pain,
and early satiety. A
massively enlarged
spleen is also prone to
rupture, a life-
threatening emergency.

Hyposplenism and
Asplenia

Conversely, the spleen
can become underactive
(hyposplenism) or may
be surgically removed
(asplenia). This can
occur due to conditions
like sickle cell disease,
where repeated

which - infarction. -leads. - to
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autosplenectomy, or

following trauma.
Without a fully
functioning spleen,

patients lose a major
defense against
encapsulated bacteria.
They are at heightened
risk for severe
infections, particularly
from pneumococcus,
meningococcus, and
Haemophilus influenzae.
Preventive measures
include vaccinations,
prophylactic antibiotics,
and vigilant patient
education.

Splenectomy and
Its Consequences

Surgical removal of the
spleen, known as
splenectomy, is
performed for various
indications: splenic
rupture after trauma,
hereditary

spherocytosis, immune
thrombocytopenic

purpura, or as part of
cancer staging. While
many people can live
without a spleen, they
must adapt to the loss
of its functions. The liver
and bone marrow
partially compensate for
filtration and immune
roles, but the protection
against encapsulated
bacteria is never fully

restored. Patients
require lifelong
precautions, including
prompt medical

attention for fevers and
scheduled vaccinations.

Conclusion

The spleen is far more
than an obscure
abdominal organ; it is a
dynamic and
multifaceted system
that keeps our blood
healthy, our immune
system vigilant, and our
body in equilibrium.
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architecture of its red
and white pulp to the
intricate dance of open
and closed circulation,
every aspect of the
structure and

is optimized for its
diverse roles. It filters
out the old, defends
against the new, and
stores resources for
times of crisis.
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