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Abstract
Background Wandering spleen is a rare condition in children
that is often caused by loss or weakening of the splenic
ligaments. Its clinical presentation is variable; 64% of children
with wandering spleen have splenic torsion as a complication.
Objective To provide up-to-date information on the diagnosis,
clinical management and diagnostic imaging approaches for
wandering spleen in infants and children and to underline the
importance of color Doppler US and CT in providing impor-
tant information for patient management.
Materials and methods We report a series of three children
with wandering spleen treated at our children’s hospital over
the last 6 years. All three underwent clinical evaluation, color
Doppler US and CT and were surgically treated. We also
reviewed 40 articles that included 55 patients younger than
18 years reported in the Medline database from 2002 to 2012.
Results We correlated pathological data with imaging find-
ings. Color Doppler US, the first imaging modality in inves-
tigating abdominal symptoms in children with suspected wan-
dering spleen, yielded a diagnostic sensitivity of 54.9%,
whereas CT achieved about 71.7%.
Conclusion Radiologic evaluation has a major role in
confirming the diagnosis of a suspected wandering spleen
and avoiding potentially life-threatening complications requir-
ing immediate surgery.

Keywords Wandering spleen . Children . Splenic torsion .

Color Doppler US . CT . Splenic focal lesion . Splenic
lymphangioma

Introduction

Awandering or ectopic spleen is a condition in which the spleen
migrates from its normal anatomical location in the left upper
quadrant to any other position in the abdomen or pelvis. It is
caused by loss or weakening of the ligaments that usually hold
the organ in its common location. The varied clinical presenta-
tions and nonspecific findings make radiologic evaluation essen-
tial to confirm the diagnosis, thus allowing immediate surgery to
manage splenic torsion and its potentially life-threatening com-
plications. Previous case reports and reviews on wandering
spleen in children provide poorly detailed information on the
diagnostic imaging workup.

We report a series of three children with wandering spleen
treated at our hospital in the last 6 years. While seeking up-to-
date information on diagnosis, clinical management and diag-
nostic imaging approaches in infants, children and adolescents
we reviewed the literature. Here we summarize the imaging
data from previous case reports and case series in patients
younger than 18 years published from 2002 to 2012 [1–40].
We investigated the correlation between pathological data and
imaging findings, and we present up-to-date information on
how diagnostic imaging modalities can provide essential infor-
mation in the planning of disease management and patient care.

Materials and methods

The institutional review board approved the study procedures,
and we obtained informed consent from our patients before
they were included in the study.
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We reviewed the literature and analyzed the Medline data-
base from 2002 to 2012, focusing on the radiologic findings in
children (younger than 18 years at diagnosis) with wandering
spleen. We only considered full-text articles in which children
underwent color Doppler US or CTexamination.We excluded
from the review case reports and case series presenting only
clinical findings or surgical therapy and those describing
radiologic imaging (splenic position, size, imaging appear-
ances, and parenchymal blood flow) in a confused manner.

Since 2007 three children admitted to our hospital were
diagnosed as having wandering spleen. We reviewed their
clinical reports. All three children’s diagnostic workup includ-
ed color Doppler US and CT scan. Two children also
underwent radiographic studies. In one child we used an
IU22 real-time sonographic system (Philips Healthcare, Best,
The Netherlands) and in the other two we used a Sonoline
Antares US system (Siemens Medical Solutions, Issaquah,
WA) for US examinations. Color Doppler US studies always
began with a systematic overview using 1- to 6-MHz curvi-
linear transducers followed by more detailed imaging using 5-
to 12-MHz linear transducers. In two children admitted from
2007 to 2009, CT scans were acquired with a Somatom Plus
scanner (Siemens, Erlangen, Germany). The scanning param-
eters were 120 kVp and 40–120mA. The protocol used a table
of 4 mm/s with 4-mm collimation, and images were recon-
structed at 2-mm intervals.

In the only child treated in 2012 we used a second-
generation dual-source CT system (Somatom Definition
Flash; Siemens, Forchheim, Germany) with two X-ray tubes
and two detectors set at an angular offset of 95°. Each detector
is equipped with 64 detector rows for data acquisition with a
collimated slice width of 0.6 mm. Scan parameters were as
follows: pitch=2.7, slice acquisition 128×0.6 mm, and gantry
rotation time 0.28 s, 50–100 mA at 100–120 kV. Images were
reconstructed with a slice thickness of 1 mm.

The children were not sedated for the CT examination nor
were they told how to breathe. Images were acquired in the
cranio-caudal direction. In two children helical CT scans were
acquired in the portal-venous phase; in one child CT imageswere
acquired both in the hepatic arterial and portal venous phases.

Non-ionic, iodine-based contrast agents were used in all three
children at a concentration of 300 mg iodine per ml. Contrast-
agent dosing was determined by body weight (2 ml/kg body
weight). The mean time elapsing between contrast agent injec-
tion and scanningwas 45 s for infants and small children and 65 s
for adolescents. For all these surgically treated patients we com-
pared pathological data with imaging findings (Table 1).

Results

Our literature search retrieved 40 articles [1–40] reported
during the last 10 years that included 55 children. Age ranged

from 1 day to 18 years, mean age 8 years, with 30 males and
25 females. Of the 55 children, 51 underwent at least one color
Doppler US examination. Color Doppler US correctly identi-
fied a wandering spleen or its association with splenic torsion
in 28/51 cases (diagnostic sensitivity: 54.9%). In our literature
review 39/55 children underwent at least one CTexamination.
In 28 of these 39 children CT correctly diagnosed wandering
spleen (sensitivity 71.7%). Of the all children identified in our
literature review, 35 were evaluated both by color Doppler US
and CT. All children identified in our literature review and the
three with wandering spleen we describe here were surgically
treated.

Patient 1

A 30-month-old girl was brought to the Emergency Depart-
ment with a 3-day history of abdominal pain. Physical exam-
ination showed a tense abdomen with generalized pain. Labo-
ratory tests showed an increased white blood cell count (18.8×
103/μL). The diagnostic imaging workup began with a plain
abdominal radiograph, which showed dilated bowel loops with
no radiographic signs of intestinal obstruction. Color Doppler
US showed no spleen in the left hypochondrium but an en-
larged ectopic spleen located in the lower abdominal quadrants,
characterized by a large hypoechoic intraparenchymal area
altering the core structure and a small free-fluid collection in
the peritoneal cavity. No vascular flow was visible in the
splenic hilum or central region. Contrast-enhanced CT (DLP,
240 mGy/cm) confirmed the diagnosis of ectopic spleen with
splenic vein thrombosis and a visible splenic artery. The splenic
parenchyma contained a large non-enhancing central,
hypodense area associated with splenic capsule hyperdensity
relative to the splenic parenchyma. The pancreatic tail was
displaced inferiorly, and next to the medial splenic border there
was an area of heterogeneous attenuation characterized by
alternating circular bands of radiodensity and radiolucency
(Fig. 1). Urgent laparotomy showed a large and congested
spleen with a 360° twist around its pedicle. Because the wan-
dering spleen failed to regain its normal vascularity after
detorsion, the girl underwent splenectomy. Histopathological
examination demonstrated splenic necrosis and fibrosis.

Patient 2

A 12-year-old boy was brought to our Emergency Department
with a 3-month history of recurrent abdominal pain. Physical
findings included a tender, distended abdomen and a large,
palpable, movable and hard woody mass in the pelvic region.
Routine laboratory tests yielded reduced hematocrit values
(31.6%; normal 36–49%) with decreased hemoglobin
(11.1 g/dl; normal 13–16 g/dl), neutrophilia (87.5%;
normal 39–59%), and reduced blood lymphocyte levels
(6.9%; normal 26–48%).
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Plain radiographs failed to show the spleen in its usual
location and showed separated bowel loops (mass effect) in
the mid-lower abdomen. Color Doppler US confirmed an
abdomino-pelvic mass with apparent asplenia. The mass in
the mesogastrium–left iliac fossa was the shape of a comma,
suggesting an ectopic enlarged spleen. At the level of the
inferior splenic pole, medially, color Doppler US showed a
round lesion (9 cm in diameter) with a hypoechoic heteroge-
neous pattern relative to the normal splenic parenchyma; its
inferior border reached the bladder dome, without evident
infiltration. Color Doppler US examination demonstrated,
within the mass, an anomalous cartwheel vascularization
characterized by a main arterial supply and venous drainage
with a radial pathway without sonographic signs of arterio-
venous fistulas (Fig. 2). In the fasting state, artery waveforms
demonstrated an arterial peak systolic value of 32 cm/s and a
resistive index of 0.54. Venous flow velocity was uniform and
the mean flow velocity was 13 cm/s; Doppler flow
velocimetry yielded similar values in the mass and in the
splenic parenchyma. Other findings were bilateral uretero-
pyelic dilatation and a small fluid collection.

Contrast-enhanced CT images were acquired in the hepatic
arterial and portal venous phases (DLP, 303 mGy/cm) and
showed regularly opacified twisted vessels at the splenic
hilum. The spleen appeared homogeneous except for a small
hypoattenuating nodular area (14 mm in diameter) (Fig. 3).
After contrast medium injection, CT scans in both phases
showed a central radial hypodensity in the splenic mass
(Fig. 4). Bowel loops were displaced and draped around the
spleen, distal ureters were compressed and the bilateral upper
urinary tract dilation was confirmed. The portal vein and
spleno-portal confluence enhanced normally; the scan also

visualized perigastric collateral veins. The pancreatic tail
was located inferiorly and was intermingled with adipose
tissue and the twisted splenic pedicle (Fig. 5). The boy
underwent urgent laparoscopy, which showed an enlarged,
bilobed spleen characterized by 360° torsion around its pedi-
cle and without evidence of ligamentous attachments; the
inferior portion, consisting of a large, round, tender mass,
was excised (Fig. 6). Because surgical splenic pedicle
detortion resulted in a normal-appearing spleen the boy
underwent splenopexy with a retroperitoneal pouch. Patho-
logical examination of the operative specimen disclosed a
large splenic lymphangioma.

Fig. 2 Transverse sonogram of the mesogastrium-left iliac fossa in a 12-
year-old boy with a large palpable mass and a 3-month history of
recurrent abdominal pain (patient 2). Color Doppler US shows a large
round hypoechoic lesion medial to the inferior pole of the wandering
spleen and exhibiting a radial, cartwheel-like vascular pattern

Fig. 3 Axial contrast-enhanced CT in patient 2, a 12-year-old boy. In the
portal-venous phase a small hypoattenuating nodular area is visible in the
splenic parenchyma (arrow), suggesting a small pseudocyst, probably
related to trauma or infarction

Fig. 1 Contrast-enhanced CT imaging in a 30-month-old girl with a 3-
day history of abdominal pain (patient 1). Axial CT image obtained in the
portal venous phase shows a large central hypodense area in the ectopic
splenic parenchyma without contrast enhancement, with a rim sign–
hyperdensity in the splenic capsule (white arrow)–strongly suggesting a
parenchymal infarction and probably resulting from collateral circulation.
The pancreatic tail was altered and displaced inferiorly and lies next to the
dorsal–medial splenic border. The image shows an area of inhomoge-
neous attenuation characterized by alternating circular bands of
radiodensity and radiolucency (whorl sign, black arrow)
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Patient 3

A 15-year-old boy was evaluated in the Cardiology Depart-
ment during periodic controls because of aortic insufficiency
after rheumatic cardiac disease; physical examination revealed
an enlarged spleen with its inferior pole palpable 4–5 cm
below the rib cage. Laboratory tests excluded infectious and
hematological causes of splenomegaly. At abdominal sonog-
raphy evaluation no spleen could be demonstrated in the
normal position; an enlarged spleen with a granular and
hypoechoic parenchyma could be seen extending from the
medial margin of the left kidney to the pelvis; splenic borders
were irregular and multilobed. At color Doppler US no de-
monstrable flow could be seen in the splenic vein at the hilum

but several dilated, tortuous veins arose from the portal vein,
suggesting cavernomatous splenic vein swapping (Fig. 7). US
also showed a small perisplenic fluid collection. CT scan
(DLP, 270 mGy/cm) corroborated the sonographic findings,
confirming an enlarged wandering spleen that was inhomo-
geneous in density, without focal intraparenchymal lesions.
The splenic vein was abruptly interrupted next to the spleno-
portal confluence (Fig. 8) and collateral varicoid venous cir-
cles were seen at the splenic hilum, presumably representing
cavernomatous swapping transformation involving the splen-
ic vein (Fig. 9) associated with large perigastric collateral
veins (Fig. 10). The splenic artery at the hilum was pervious

Fig. 4 Contrast-enhanced CT in patient 2, a 12-year-old boy. Axial CT
image in the portal-venous phase shows the splenicmass isoattenuating to
the normal splenic tissue and shows a central radial hypodensity caused
by dilated lymphatics; the right lower quadrant contains a small fluid
collection

Fig. 5 Axial contrast-enhanced CT in patient 2, a 12-year-old boy. Next
to the medial border of the wandering spleen there is a twisted splenic
pedicle intermingled with fat and ectopic pancreatic tissue displaced
inferiorly (whorl sign, arrow); the image also shows bilateral upper
urinary tract dilation

Fig. 6 Intraoperative photograph in patient 2, a 12-year-old boy. The
surgical specimen contains a long, torsed vascular splenic pedicle asso-
ciated with a splenic mass, diagnosed at pathological examination as a
lymphangioma

Fig. 7 Transverse color Doppler US scan of the mesogastrium in a 15-
year-old boy with an enlarged palpable spleen at physical examination
(patient 3). US shows an enlarged, hypoechoic and ectopic spleen with
irregular andmultilobed borders; no flowwas visible in the splenic vein at
the splenic hilum but some dilated, tortuous veins arise from the portal
vein (arrow), suggesting a cavernomatous splenic vein swapping

Pediatr Radiol (2014) 44:279–288 283



although thinned. The pancreatic tail had shifted toward the
spleen and appeared heterogeneously enhanced. One month

later, an elective laparotomy confirmed splenic vein thrombo-
sis accompanied by splenic cavernomatous changes in the
wandering spleen and the boy underwent splenectomy. His-
topathological examination showed a congested spleen with
signs of venous thrombosis.

Discussion

Wandering spleen (ectopic, located in the lower abdomen) is
an extremely rare condition in children, confirmed by the three
children presented here, the only three cases of wandering
spleen seen in our hospital over the last 6 years. These cases
also support findings that children with wandering spleen are
typically between 3 months and 10 years old, the most fre-
quent age at presentation being younger than 1 year [41]. The
gender distribution in our series agrees with the reported
predominance of boys with wandering spleen [20]. Although
this condition can be diagnosed at all ages, from childhood to
adolescence, and in both genders, it is most often seen in
women in the third decade of life [42]. Our review provided
information on the causes and clinical presentation and em-
phasized the role of diagnostic imaging in finding a differen-
tial diagnosis, complications, and indications for surgery in
children with wandering spleen.

Precisely what caused the spleen to migrate in our three
patients remains conjectural. None of our young patients had
the deficient anterior abdominal wall musculature typical in
prune-belly syndrome [43] or a family history of wandering
spleen [16]. Nor did they have specific clinical or laboratory
findings to direct the diagnosis. Among the principal, normal
anchoring structures, the gastrosplenic ligament attaches the
spleen to the stomach, the phrenocolic ligament supports the

Fig. 8 Contrast-enhanced CT in patient 3, a 15-year-old boy. This
oblique multiplanar reconstruction image shows the splenic vein abruptly
interrupted next to the spleno-portal confluence (arrow)

Fig. 9 Contrast-enhanced CT in patient 3, a 15-year-old boy. Recon-
structed coronal image shows an enlarged wandering spleen with inho-
mogeneous density. Collateral varicoid venous circles at the splenic hilum
and in the left upper quadrant appear compatible with cavernomatous
splenic vein swapping (arrowhead). The pancreatic tail is shifted toward
the spleen and shows heterogeneous enhancement (long arrow)

Fig. 10 Contrast-enhanced CTscan in patient 3, a 15-year-old boy. Axial
view shows collateral varicoid venous circles near the splenic hilum
associated with large perigastric collateral veins (arrow)

284 Pediatr Radiol (2014) 44:279–288



inferior splenic pole and the lienorenal ligament fixes the
spleen to the posterior abdominal wall. Congenital absence,
abnormal development or acquired ligamentous laxity results
in a hanging spleen that has a long vascular pedicle and
migrates from its normally fixed location in the left upper
quadrant. Although CT scans and color Doppler US cannot
visualize these anatomical abnormalities they can disclose
indirect signs, including a hanging or enlarged spleen and
structural changes in the spleen [1, 41, 43, 44].

The three children we describe here and the case reports
collected in our review all underline wandering spleen as a
condition that has a variable clinical presentation. In all three
children we treated routine laboratory tests yielded nonspecif-
ic findings. Diagnostic imaging therefore proved crucial in
allowing an early diagnosis. None of our patients experienced
complications related to torsion such as gangrene, abscess,
local peritonitis, intestinal obstruction, variceal hemorrhage
and necrosis involving the pancreatic tail [20]. Two children
presented with abdominal pain and one with endocarditis.
Only one had a palpable mass. Wandering spleen can be an
incidental finding in asymptomatic patients (15%), or patients
can present with abdominal pain (55%) or with a palpable
mass (90%) [20]. Symptoms and signs may be silent for a long
time (wandering spleen rarely leads to abnormal laboratory
findings except for occasional pancytopenia caused by
hypersplenism) [45], until complications arise related to tor-
sion, splenic vascular pedicle torsion or abdominal organ
compression. Torsion has been described in 64% of children
with wandering spleen [20]; these patients sometimes have
recurrent abdominal pain related to intermittent torsion and
spontaneous detorsion caused by congestion. Patients with
acute prolonged torsion and infarction that leads to marked
congestion and capsular stretching frequently present with an
acute abdomen. Some patients also present with associated
symptoms such as nausea, vomiting, fever, peritoneal signs
and leukocytosis [46].

All three children studied in our hospital underwent color
Doppler US evaluation early in the diagnostic workup, and
this imaging modality provided the definitive diagnosis. Color
Doppler US is among the early imaging choices for evaluating
the abdomen in children with abdominal pain or masses or
both. In two children in our small series (patients 1 and 2) we
first obtained plain films to exclude clinically suspected intes-
tinal obstruction. At color Doppler US imaging we immedi-
ately suspected a wandering spleen because no spleen was
visible in the left hypochondrium but an ectopic spleen-like
mass could be seen in another abdominal site. The key prac-
tice point is to scan the child in various positions to demon-
strate splenic mobility [47]. In all three children we describe
the wandering spleen was enlarged. An enlarged wandering
spleen is a typical imaging finding, perhaps reflecting chronic
or recurrent torsion and subsequent venous congestion [23,
25]. In two children color Doppler US visualized a granular,

hypoechoic splenic parenchyma. In one child color Doppler
US identified a large, hypoechoic intraparenchymal area with
an altered core structure, suggesting necrotic changes. In
patient 1, the acute torsion made it impossible for color
Doppler US to detect flow within the splenic parenchyma. In
the third patient, no venous flow was visible at the splenic
hilum but splenic hilar evaluation identified entangled vessels,
suggesting a cavernomatous splenic vein transformation. In
these two children the color Doppler US features strongly
suggested splenic torsion.

In patient 2 color Doppler US also had to characterize the
expansive lesion with a coarse echotexture identified in the
lower splenic pole. This sonographic pattern has been reported
in a single case of atypical splenic lymphangioma in a nor-
mally located spleen [48]. The sonographic radial vascular
pattern identified in the splenic mass in patient 2 is unusual
because lymphangiomas usually have no visible vascularity.
These vascular appearances could suggest a benign splenic
neoplasm of vascular origin, such as a hemangioma or
hamartoma, but mainly in hemangioma color Doppler US
shows an increased vessel density (more than five structures
for cm2), whereas pulsed Doppler demonstrates a high flow
velocity (up to 90 cm/s) and low resistive index with a broad-
ened flow spectrum. In our case, color Doppler US showed a
normal flow pattern around the dilated vessels.

Our literature review spanning 2002 to 2012 confirmed our
original idea that although wandering spleen is a well-
described clinical entity, apart from case reports and small
series few publications have addressed imaging findings. In
reviewing the literature we found it difficult to obtain all the
information we needed given that the diagnostic procedures
differed in the various studies and many procedures were not
explained in sufficient detail, partly because most studies took
a predominantly surgical viewpoint.

In our review sonographic data we considered diagnosti-
cally important were the spleen’s position in the abdomen
(correct location vs. ectopic site), size, the splenic parenchy-
mal echotexture (particularly any parenchymal structure inho-
mogeneity suggesting necrosis or infarction vs. a homoge-
neous splenic parenchyma) and, when reported, parenchymal
blood flow, the color Doppler US appearances of the splenic
vascular pedicle (pervious vs. thrombosed vs. torsed). When
we assessed the possible correlation between each of these
echo variables and splenic torsion to evaluate their diagnostic
specificity, we found that color Doppler US proved to be a
useful diagnostic tool, yielding 54.9% sensitivity. In four
patients the imaging report described an ectopic spleen asso-
ciated with splenomegaly but underestimated splenic pedicle
torsion. In the most of the other false-negative cases the spleen
was normally located in its usual site but slightly medially
shifted. In three cases the ectopic spleen was sonographically
described as an abdominal mass but diagnosed at surgery as
torsed.
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Although a complete color Doppler US report should de-
scribe in detail how the vascular splenic pedicle appears, our
literature review found this information in only 21/51 children
studied. Color Doppler US described absent or reduced arterial
flow in 10 children; in 90% of them this sonographic feature
was confirmed surgically (ectopic torsed spleen). In 2007
Soleimani et al. [42] described their experience with wandering
spleen and reviewed the literature from 1895 to 2005 including
five children in their small series. They recommended abdom-
inal color Doppler US as a good tool for diagnosing a wander-
ing spleen, achieving up to 52% accuracy [42].

Although in our experience color Doppler US proved useful
for evaluating the spleen’s position and parenchymal blood flow,
we agreewith others who suggest complementing colorDoppler
US with CT, especially when torsion is suspected at clinical
examination or early imaging [46, 49]. In all the three children
with wandering spleen described here contrast-enhanced CT
yielded direct and indirect findings indicating splenic pedicle
torsion, confirming in two children splenic vein thrombosis, in
one child associated with cavernomatous splenic vein swapping.
In one child CT showed regularly opacified but twisted vessels
at the splenic hilum. In two of the three children CT scan also
identified collateral varicoid perigastric circulation along the
great curvature of the stomach, arising from the chronic splenic
volvulus. A volvulus is an unusual complication that requires
urgent surgery because it can lead to life-threatening upper
gastrointestinal hemorrhage [50]. The CT appearance of the
splenic parenchyma differed remarkably in our three patients.
In patient 1 CT showed a large central intraparenchymal
hypodense area without contrast enhancement, with the rim
sign—splenic capsule hyperdensity relative to the parenchy-
ma—probably arising from collateral circulation and strongly
suggesting parenchymal infarction. In patient 2, in whom we
suspected a splenicmass, CTshowed thewandering spleen to be
homogeneous except for a small hypoattenuating nodular area
possibly representing a small pseudocyst, probably caused by
trauma or infarction (perfusion-metabolic alterations, probably
related to intermittent splenic pedicle torsion). To better charac-
terize the mass associated with the wandering spleen in this
child, we used both an arterial and portal venous phase instead
of the more commonly used split bolus. In both phases the
splenic mass contained a central radial hypodensity, effectively
excluding hemangioma and hamartoma. The differential diag-
nosis included hemo-lymphoid tumors and other neoplasms rare
in children such as littoral cell angioma, hemangioendothelioma,
hemangiopericytoma, angiosarcoma and lymphangiosarcoma.
In patient 3—the one with splenic cavernomatous changes—
we found an enlarged wandering spleen heterogeneous in den-
sity but without focal intraparenchymal lesions.

When our three patients first presented at the hospital they
already had complications. On CT scan they all had the whorl
sign strongly suggesting splenic pedicle torsion. In all of them,
the pancreatic tail was displaced inferiorly, showed

heterogeneous attenuation and was intermingled with adipose
tissue and the twisted splenic pedicle.

In the diagnostic imaging workup in our three patients, and
in accordance with our current practice, we did not use MRI
nor did we use diffusion-weighted MRI, a promising diagnos-
tic adjunct in patients with wandering spleen [51]. Although
MRI might have provided useful information and could have
replaced CT, when color Doppler US appearances caused us
to suspect wandering spleen we needed urgent confirmation.
Two patients referred by the Emergency Department
underwent urgent radiologic examination so we had no time
to arrange for the necessary MRI equipment and staff. We
were unable to examine the spleen and its vessels with
contrast-enhanced color Doppler US because this procedure
is not approved in children in Italy.

Although we found in our literature review that MRI was
used when feasible, CT diagnosed wandering spleen in 28 of
the 39 children who underwent at least one CT examination
(sensitivity 71.7%); in 17 of these children the spleen was
torsed. In two patients CT exam was considered to be false-
negative; in these cases CT scan correctly identified a wan-
dering spleen but missed a splenic torsion, later discovered
surgically [1, 12]. In three children [6, 12, 36] CT correctly
showed signs suggesting a torsed wandering spleen, but the
radiologists misinterpreted them (in two children they
suspected an abdominal neoplastic mass and in one child an
abdominal abscess). In our literature review we did not con-
sider splenomegaly as a predictive, specific sign indicating
splenic torsion at CTexamination. The CT features considered
highly suggestive of wandering spleen include the absence of
the spleen in its normal location, a lower abdominal or pelvic
mass with homogeneous or heterogeneous splenic parenchy-
ma with attenuation values lower than those in normal splenic
tissue, a whorled appearance in splenic vessels and surround-
ing fat, and sometimes ascites and necrosis involving the
pancreatic tail [49].

In our review, the CT report described parenchymal struc-
tural features in the wandering spleen only in 24 of the
children included. Of these 24 children, 19 had focal or diffuse
abnormalities in splenic attenuation or both; 18/19 (94.7%)
subsequently underwent splenectomy for ectopic, torsed
spleen. The only discordance between diagnostic imaging
data and histological results regarded a patient in whom color
Doppler US disclosed diffuse hyperechoic abnormalities
whereas CT scan visualized a completely fragmented splenic
parenchyma [33]. Surgical examination disclosed only slight
arteriolar intraparenchymal bleeding in a wandering spleen, so
the child was successfully treated with massive arteriolar
hemostasis and splenopexy.

Our retrospective review underlined the whorl sign as a
very specific sign of splenic torsion; the correlation between
the whorl sign and splenic vascular pedicle torsion achieves a
predictive value of 100%, as Raissaki et al. [44] already noted.
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The whorl sign refers to twisted splenic pedicle intermingled
with fat and ectopic pancreatic tissue, resulting in alternating
circular radiodensity and radiolucency bands at post-contrast
CT [42, 52]. This appearance reflects the normally developed
dorsal pancreatic bud within the dorsal mesogastrium. If the
dorsal mesogastrium is incomplete or fails to fuse with the
parietal peritoneum, some pancreatic tail segments may be-
come intraperitoneal—instead of retroperitoneal—and can
therefore be involved in splenic torsion [44]. In a 12-year
study characterizing CT findings, all the patients in whom
wandering spleen was complicated by acute torsion had CT
findings indicating torsion.

The diagnostic workup for wandering spleen in infants and
children should whenever possible include color Doppler US
followed by CT or MRI scan. In 10 of the 35 children in our
review who underwent both imaging modalities, color Dopp-
ler US failed to diagnose wandering spleen but CT correctly
identified it. Hence CT seems far more sensitive than color
Doppler US in detecting and characterizing this condition. In
their review of the literature, Brown et al. [39] calculated that
when CTwas used it was diagnostic in 79% of the patients and
showed an abdominal mass in 14%.

In our small series of children with wandering spleen the
diagnostic imaging workup disclosed two extremely rare en-
tities so far unreported in children. A lymphangioma, as
described in patient 2, is a distinctly unusual finding in a
wandering spleen. The literature includes only one case, in a
young woman after pregnancy [53], but the echographic
macrocystic pattern in her case distinctly differed from the
color Doppler US findings in our patient’s mass [54]. Previous
literature reports describe a wandering spleen associated with
a true mass (epidermoid cysts, simple cysts, pseudocysts,
lymphomas and inflammatory pseudotumors) [53]. An equal-
ly unusual imaging finding in one of our children, patient 3,
was the collateral varicoid venous circles at the splenic hilum,
such as cavernomatous splenic vein swapping, suggesting
chronic splenic torsion.

Surgery, splenectomy and splenopexy are the only treat-
ment options in children with wandering spleen. Because
increasing evidence underlines the major role of the spleen
in the reticulo-endothelial system, and concern exists about
the risk of post-splenectomy sepsis, most surgeons prefer to
maintain the organ with splenopexy except in patients with
massive splenic infarction or splenic vessel thrombosis [16,
40]. Underlining the rarity of wandering spleen, a torsed
wandering spleen is diagnosed in about 0.2–0.3% of overall
patients who require splenectomy [46].

Conclusion

Our study confirms how important diagnostic imaging is in
identifying a wandering spleen before life-threatening

complications develop. The best imaging modalities for cor-
rectly localizing the ectopic spleen and demonstrating its
vascularity and viability are color Doppler US and CT.

The first-line imaging modality for investigating abdomi-
nal disease in children is usually color Doppler US but CT
scan is extremely useful for diagnosing this condition early,
especially when clinical investigation or imaging studies im-
ply splenic torsion.

A reasonable surgical option, especially in children without
massive infarction and thrombosis, is detorsion and splenopexy.

Conflict of interest None.
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