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THE ACCESSORY SPLEEN: PREVALENCE AND IMAGING FINDINGS IN
1,735 CONSECUTIVE PATIENTS EXAMINED BY MULTIDETECTOR
COMPUTED TOMOGRAPHY

T. Romer, W. Wiesner'?

Objective: To analyze the prevalence and CT findings of accessory spleens in the normal population.

Material and methods: CT-examinations of 1735 consecutive patients, all examined by triple phase 16-row multide-
tector computed tomography (MDCT) of the abdomen, were retrospectively analyzed with special emphasis on the
presence, location and imaging aspects of accessory spleens.
Results: 199 patients showed an accessory spleen (11%). Size of accessory spleens ranged from 3 to 20 mm (mean
10 mm). In 60% the accessory spleen was located at the level of the splenic hilum and in 33% at the level of the lower
pole. In 46% the accessory spleen was located medially and in 43% ventrally. 19 patients presented with two (1.1%)
and seven patients with three accessory spleens (0.4%), respectively. One patient showed splenosis and one patient
showed an enlarged accessory spleen (5 cm) secondary to a splenic apoplexy (i.e. hemorrhagic infarction) of the

accessory spleen, caused by torsion.

Conclusion: Accessory spleens may be identified by MDCT in about 11% of patients. Familiarity with normal imaging
findings and knowledge on differential diagnoses, possible pathologies and potential pitfalls helps to differentiate
from other findings in the upper abdomen.
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Accessory spleens represent con-
genital variants of small isles of nor-
mally encapsulated splenic tissue
with its own arterial and venous vas-
cularisation and their prevalence
seems to range between 10 and
20% (1-5). Accessory spleens do
undergo the same pathophysiologi-
cal mechanisms as the main spleen
and, therefore, they may show all
the potential lesions that may be
observed in the main spleen, rang-
ing from shrinking to swelling, from
calcification to cyst or tumor forma-
tion and from haemorrhage to
infarction. Most accessory spleens
are located near the pancreatic tail
and the splenic hilum and accurate
identification of an accessory spleen
may be important to avoid misinter-
pretation and differentiation from
pathologic findings in the upper
abdomen (6-8).

The only study on accessory
spleens — detected by CT - reported
even a prevalence of 16% around ten
years ago (9). However, this study
was performed at the beginning of
the era of multidetector computed
tomography - using dual phase CT
with a collimation of 8 mm for both,
the unenhanced and the enhanced
portal venous phase scans.
Therefore, the present study was
initiated with the intention to analyze
if an increased spatial resolution by
using triple phase MDCT with a slice

thickness of 3.75-5 mm would be
able to detect more accessory
spleens in the normal human popu-
lation than reported in the literature
until present. The present study
addresses the CT-prevalence of
accessory spleens in the normal
population followed by a discussion
of normal imaging findings, differen-
tial diagnoses and potential pitfalls
that all may be helpful for their cor-
rect identification and differentiation
from other findings in the upper
abdomen.

Material and methods

1735 consecutive patients, all
examined over a time period of two
years using 16-row MDCT (Light-
Speed, GE, Milwaukee, USA) by
triple phase CT (including unen-
hanced, arterial (35 sec.) and portal-
venous phase (70 sec.) CT) were
included into the study. Patients who
have undergone splenectomy and
patients with a potential reason for a
splenic enlargement (liver cirrhosis,
severe infection, sepsis, haemato-
logic disorders etc.) were excluded
from the study.

All patients received positive oral
contrast medium before CT (1 litre of
Telebrix Gastro, orally taken over
1 hour, Guerbet, France). Triple
phase MDCT was performed using
16-row MDCT. 100 ml of intravenous
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contrast material (Visipaque 320, GE
Medical, Milwaukee, USA) was
injected with a flow rate of 2-
3 ml/sec. Arterial phase CT data
acquisition started 35-40 seconds
and portal-venous phase CT started
70-75 seconds after the intravenous
administration of 100 ml of contrast
material. CT parameters were as fol-
lows: Rotation time 0.8, helical thick-
ness: 1.25 mm, pitch: 1.375:1, speed
275 mm, interval: 0.6 mm, KV 120,
mAs (auto-mA): 400. Reconstructed
slice thickness (and interval) was
5 mm for the unenhanced and the
portal-venous phase images and
3.75 mm for the arterial phase
images. Image analysis was per-
formed on an integrated RIS/PACS
work station (Centricity, GE
Milwaukee, USA).

All CT examinations were retro-
spectively analyzed by a radiologist,
specialized in abdominal imaging on
a double monitor work station of an
integrated RIS/PACS System
(Centricity, GE, Milwaukee) using
both, slice after slice and cine-
viewing - technique in the axial
plane, whereas multiplanar recon-
structions were used only in selected
and unclear cases. The reader was
unaware of the reasons for the CT
examination and of the clinical
histories of the patients. Special
emphasis was given on the pres-
ence, size, number and location, and
if present, on visible pathologies of
accessory spleens.

The presence of an accessory
spleen was confirmed only if it could
be clearly depicted as a well circum-
scribed mass with similar attenua-
tion and contrast enhancement as
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Table I. — Location of accessory
spleen.

Location %
Upper pole
dorsal 0.0%
ventral 3.5%
lateral 2.5%
medial 0.0%
6.0%
Splenic hilum
dorsal 2.5%
ventral 22.6%
lateral 1.5%
medial 33.7%
60.3%
Lower pole
dorsal 3.0%
ventral 17.1%
lateral 1.0%
medial 12.6%
33.7%

the main spleen on all three phases.
Two patients (one with splenosis
following traumatic rupture of the
spleen and one with apoplexy of his
accessory spleen (i.e. haemorrhagic
infarction due to torsion) were not
excluded from the study according
to the importance of the imaging
findings, but they were excluded
from the statistical analyses regard-
ing number of accessory spleens
and size, respectively.

Results

199 patients (11.5%) showed at
least one accessory spleen, which
could clearly be depicted on all
appropriate CT images, but usually
was seen best on the thin collimated
arterial phase CT. 19 patients had
two accessory spleens (1.1%) and
seven patients three accessory
spleens (0.4%).

45,5% of the patients were male
and 54,56% of the patients were
female. Female patients showed
accessory spleens in 11.7% and male
patients in 11.2% of cases. The size of
accessory spleens ranged from
3 mm to 20 mm (mean 10.3 mm) in
female patients and from 3-24 mm
(mean 9.8 mm) in male patients.

In 60.3% of patients the accessory
spleen was located near the splenic
hilum and the pancreatic tail, and in
33.7% at the level of the splenic
lower pole - wusually ventrally
(43.1%) and medially (46.4%) to the
spleen, respectively, whereas only
6% of accessory spleens were found
at the level of the upper pole (Table |,
Fig. 1).
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Fig. 1. — Two accessory spleens (arrows) with a typical location
near the splenic hilum.

Fig. 2. — Multiple nodules spread within the peritoneal cavity
in the left upper abdominal quadrant (arrows) in a patient with
splenosis — mimicking nodular peritoneal carcinomatosis.

80% of the accessory spleens
were round, whereas 20% showed a
more oval shape. Attenuation and
contrast enhancement paralleled the
values of the normal spleen in all
cases, in which the accessory spleen
was larger than 5 mm, whereas
accessory spleens measuring less
than 5 mm usually seemed to show
less enhancement than the spleen -
probably due to partial volume
effects.

One patient showed splenosis
with multiple spleens throughout
the entire abdomen, measuring
between 1 mm and 20 mm and
mainly located along the greater
omentum (Fig. 2). Another patient
showed a single, but enlarged acces-
sory spleen, measuring 5cm with
inhomogeneous attenuation and

absence of contrast enhancement
(despite the capsule) due to torsion
and subsequent venous haemor-
rhagic infarction, (i.e. apoplexy of
the accessory spleen) (Fig. 3).

Discussion

Accessory spleens may be found
in up to 23.8% of golden hamsters
(1), whereas their prevalence in the
human seems to range between 10%
to 20% as published by several
studies based on anatomical and
pathological examinations (2-5).
However, the only publication that
reported a prevalence of 20% was
based on a quite small anatomical
study including only 250 patients (6),
whereas all other studies, and
especially the largest and surely
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Fig. 3. — A. Large round lesion superior to the spleen with low
attenuation. Except for some peripheral rim enhancement
(arrow) the lesion does not enhance after contrast administra-
tion. B: Whirl sign (arrows), which shows torsion of the vessels
supplying this mass and deriving from the splenic vasculature,
confirms haemorrhagic infarction (i.e. apoplexy) of an accesso-
ry spleen.

most representative anatomical
study, including 3000 patients (2),
showed accessory spleens only in
311 cases — i.e. in around 10% of
patients (2-5).

Embryology and anatomy

Accessory spleens are little
islands of encapsulated splenic tis-
sue with its own arterial and venous
vascularisation and therefore they
represent a kind of simple hetero-
topy. Accessory spleens develop
during the fifth fetal week of life in
the dorsal mesogastrium and move
to the left upper abdomen due to the
rotation of the stomach, finally fixed
at this position by the gastrosplenic
ligament ventrally and the spleno-
renal ligament dorsally (10, 11).
Therefore, accessory spleens are
usually located near the splenic
hilum and close to the spleen, but
sometimes they may be found also
in the pancreatic tail, in the wall of

the stomach, the large bowel, the
omentum, the mesentery and rarely
even in the scrotum (6, 12, 13).

Diagnosis and pitfalls

An exact knowledge on the pres-
ence of an accessory spleen may be
of great value — not only in cases in
which splenectomy is necessary due
to splenic rupture and where an
accessory spleen should be pre-
served but also in cases of certain
hematologic disorders, where all
splenic tissue should be removed.
Therefore, accessory spleens should
be differentiated from other develop-
mental anomalies such as splenic
clefts and lobulations and one
should be aware that sometimes
venous collaterals in portal venous
hypertension and rarely even
aneurysms of the splenic artery may
mimic accessory spleens at first
sight, especially if only portal venous
phase is acquired.
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Correct identification of an acces-
sory spleen is also important in
order to avoid misinterpretation of
an accessory spleen for lympha-
denopathy, a metastasis or an
adrenal or renal tumor - and this is
especially challenging when acces-
sory spleens are found in an atypical
locations — as for example in the
pancreatic tail — where they may
mimick a pancreatic neoplasm (14-
19). Such cases were not present in
our study, but with modern CT- and
MR-imaging this differentiation is
usually possible nowadays.

Lesions and complications

It is well known, that accessory
spleens undergo the same patho-
physiologic changes as the normal
spleen: they may shrink in case of
infarction, as for example in sickle
cell disease and they may show a
swelling, as for example in case of
portal venous hypertension or in
certain haematologic disorders
causing splenomegaly (2, 7).

This is especially evident after
splenectomy - when the accessory
spleen takes over the physiologic
function of the main spleen, leading
to an incredible enlargement of the
accessory spleen, which may grow
under these circumstances to a size
of up to 7 cm although still keeping
its original round shape (5, 20).
Accessory spleens may show also
the same focal lesions as the main
spleeen — ranging from cyst or even
tumour and abscess formation to
rupture, haemorrhage and infarc-
tion (21-23).

Although these findings are
extremely rare according to the
small size of accessory spleens,
splenic apoplexy (i.e. haemorrhagic
infarction of the accessory spleen)
has occurred once in our series.
Such apoplexy of an accessory
spleen typically leads to unspecific
subacute pain in the upper left
abdominal quadrant and imaging
findings consist of a mass with dif-
fusely reduced and inhomogeneous
attenuation and reduced or even
absent contrast enhancement, which
may be preserved only along the
capsule (21-23). Although these
imaging findings are not specific,
identification of a "whirl sign" along
the vessels leading to the lesion is
almost pathognomonic for this rare
condition (Fig. 3).

Differential diagnoses

A rare differential diagnosis of
multiple spleens is splenosis, an
acquired finding that was found
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once in our study population.
Splenosis results from seeding and
implantation (auto transplantation)
of splenic tissue following splenic
rupture, where the small and mostly
multiple nodules, whose blood
supply — unlike in an accessory
spleen — derives from neovasculari-
sation, may be found throughout the
abdominal cavity - mostly adjacent
to the greater omentum, the parietal
peritoneum, the small bowel serosa
or the diaphragm (24). Although
these imaging findings may some-
times lead to a misdiagnosis accord-
ing to the fact that they may mimic
nodular peritoneal carcinomatosis
knowledge about this entity, togeth-
er with the patient’s history, usually
allows one to make the correct
diagnosis by CT (24).

Another very rare differential
diagnosis, that has to be differentiat-
ed from multiple accessory spleens
is Polysplenia — in which up to
16 spleens may be found in the left
upper abdomen - measuring from
one to several centimeters each
(25,26). Polysplenia is a congenital
syndrome (synonyme: Isomerie,
Ivemark-Syndrome, bilateral left
sideness) in which various anatomi-
cal and especially cardiovascular
anomalies are found in combination
with a quite variable situs and which
belongs to the same family of mal-
formations as asplenia (i.e. bilateral
right sideness) in which no splenic
tissue at all will be found due to total
agenesis of the spleen (27, 28).

Prevalence and findings

Accessory spleens seem to be
quite common in the human popula-
tion. They usually do not exceed a
size of 25-30 mm and they typically
are found mainly at the level of the
middle third and the lower pole of
the spleen located mostly medially
or ventrally (3, 7, 8, 9). Accessory
spleens may therefore be identified
with a high accuracy by CT when a
small round or oval mass is detected
at the mentioned regions which
shows an attenuation and an
enhancement pattern similar to that
of the spleen.

Nevertheless, Mortele et al. inves-
tigated 1°000 patients by MDCT and
they found accessory spleens in
16%, which stays in contrast to our
results at first sight and especially to
prior publications (9). Mortele et al.
have therefore postulated that a
thinner collimation at MDCT might
probably lead to detection of even
more accessory spleens — and this
might even be right!
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We did not use a slice thickness of
1 mm and we did not use a system-
atic postprocessing, which might be
regarded as a certain limitation of
our study, but although slice thick-
ness was thinner (3.75-5 mm) in our
study than in the study of Mortele
(8 mm), and although all our
patients were examined not only by
dual phase but even by triple phase
CT, we did not find more but less
accessory spleens.

One explanation for this discrep-
ancy could be that this difference
derives just from varying preva-
lences of accessory spleens in vary-
ing study populations or even from
ethnic differences and although one
might argue that we probably just
missed some small accessory
spleens in our study despite the fact
that we used a higher resolution, it is
obvious that our results are almost
identical with the results of the most
representative study ever, published
by Halpert et al. who found
311 patients with accessory spleens
among a total of 3,000 autopsies (2).

Furthermore, there were no
enlarged accessory spleens in our
study according to our exclusion
criteria which excluded patients with
potential reasons for splenomegaly
and, therefore, one might speculate
about the varying number of very
small accessory spleens that
remained undetectable in the
studies based on necropsies and
also in our present study based on
thin — slice MDCT - findings.

Hypothesis

As explained in the beginning,
accessory spleens undergo the same
pathophysiological mechanisms as
the main spleen and, therefore, they
may show an enlargement in any
situation that leads to splenomegaly.

Certain authors have published an
increased "incidence of accessory
spleens" of up to 30% in patients
with such haematologic disorders (5)
and, although the term "incidence" is
not appropriate in this setting (since
accessory spleens are present or
absent and since they never develop
de novo!), these studies support the
hypothesis, that even in the time of
modern MDCT-scanning, probably
more than 50% of all accessory
spleens remain just undetectable
during life due to their very small
size as long as they are not forced to
grow.

Conclusion

Even by using MDCT with a slice
thickness of 3.75-5 mm accessory

spleens may be identified only in
around 11% of patients during rou-
tine scans. Although it is obvious
that such results will never be able to
represent the real prevalence of all
accessory splenic tissue in the
human being, a detailed knowledge
on the embryology and pathophysi-
ology of this entity, together with its
differential diagnoses and potential
pitfalls will surely be helpful for a
correct interpretation of this interest-
ing, but statistically underestimated
congenital condition.
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