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Abstract

Introduction Accessory spleen, also known as supernumerary spleen or splenunculum, is a congenital anomaly of the spleen
due to a fusion defect during the embryogenesis. Usually it is detected casually during an ultrasound (US) examination of
the abdomen and it is asymptomatic.

Case report: results We present a case of a 12 years old male patient, with 2-days history of left abdominal pain, without
fever, gastrointestinal or genitourinary symptoms. The day before our observation, the patient had gone to another hospi-
tal, from where he had been discharged with medical analgesic therapy, without any benefit. Blood tests were normal, the
Ultrasound abdominal examination showed normal aspect of abdominal organs, but the presence in the left side of a small
round parenchymal structure surrounded by hyperechogenic mesenteric fat. We interpreted this image as an accessory spleen,
complicated by torsion. As the torsion of accessory spleen is a quite rare occurrence, we carried out a contrast enhanced
ultrasound (CEUS) to get more information. CEUS showed the absence of enhancement of the nodular formation, sugges-
tive for a complete lack of vascularization; the spleen was normally enhanced. While the management in case of accessory
spleen torsion is non-operative, in this case the patient underwent surgical exploration, due to the persistence of abdominal
pain despite the medical therapy, with clinical signs of peritoneal reaction, mimicking an acute abdomen. Surgery confirmed
the diagnosis of accessory spleen torsion.

Discussion and conclusions In conclusion, US is the first diagnostic tool in pediatric abdominal pain and allows to direct the
diagnosis; the use of CEUS helps to clarify the US reports, without leaving doubts about the parenchymal vascularization
of the abdominal organ involved.
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Introduction

Accessory spleen is not rare this is found commonly in
10-30% of the population. It consists of one or more (from
one to six) small round or oval masses of ectopic splenic
tissue, separated from the main body of the spleen. This
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condition is frequently asymptomatic [1-3]. During the fifth
week of embryogenesis the spleen arises, it is divided into
several parts that normally merge before birth. The incom-
plete or missing fusion may lead to some congenital splenic
variations among which accessory spleens [1, 4]. The sizes
of the ectopic splenic tissue vary from few millimeters to
several centimeters; even the location is variable, the most
frequent is close to the splenic hilum (75%), but there are
many others locations: about 20% are adjacent to the pan-
creatic tail, the remaining 5% occur along the splenic artery,
and in the gastrosplenic, splenocolic, or gastrocolic ligament
[1, 2, 5, 6]. Accessory spleen is important in all patients
who have undergone splenectomy for various causes such
as hematological diseases or trauma: in these patients the
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ectopic splenic tissue increases in size for compensatory
hypertrophy [1, 7].

Case report

We present the case of a 12-year-old male who presented to
Emergency Department after 2 days of left upper quadrant
acute abdominal pain without fever or gastrointestinal or
urinary symptoms. He had already been visited in another
hospital the day before, being discharged only with analgesic
therapy. The blood tests were normal. The patient was sub-
mitted to an ultrasound (US) exam of the abdomen, which
demonstrated a small round soft tissue close to the spleen,
surrounded by strongly hyperechogenic mesenteric tissue.
The US image was not of univocal meaning, however, the
radiologist made the hypothesis of an accessory spleen twist-
ing. To support this thesis, a contrast enhanced ultrasound
(CEUS) was carried out. CEUS demonstrated the complete
lack of vascularization of the tissue. Given the persistence of
the symptoms, and the appearance of clinical signs of peri-
toneal reaction, the patient underwent laparoscopic surgery,
which revealed a twisted accessory spleen. The treatment
was the surgical resection.

Results

The US evaluation of the patient was performed with both a
convex probe and a linear probe, to obtain both a more pano-
ramic and detailed view. At the US all the abdominal paren-
chymal organs were normal in size and structure. The small
rounded parenchymal nodule, which showed regular mar-
gins, size about 16 mm, was located close to the lower pole
of the spleen and had the same echostructure of the spleen,
slightly more inhomogeneous and hypoechoic in the central

Fig. 1 a Ultrasound detects the accessory spleen, close to the lower
pole of the spleen. b, ¢ US details: note the inhomogeneous structure
with hypoechoic central portion (calipers) and the hyperechogenic-
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portion. The vascular pedicle of the accessory spleen was
not recognizable at B-mode US and at color Doppler explo-
ration. The surrounding mesenteric fat was very echogenic;
there was no free fluid (Fig. 1a—d). At the CEUS evaluation
the splenic parenchyma enhanced homogeneously while the
small accessory spleen showed no enhancement at all phases
of the examination. This lack of contrast enhancement is typi-
cal of non-vascularized tissues and confirmed the hypothesis
of accessory spleen torsion (Fig. 2a, b). For the persistence of
acute pain that did not pass despite medical therapy, consid-
ered the ultrasound and CEUS findings, the patient underwent
surgical intervention that confirmed the torsion of accessory
spleen with parenchymal necrosis (Fig. 3). The result at pathol-
ogy exam it was of an ischemic splenic nodule Discussion
The detection of one or more accessory spleens is usually
incidental, because the presence of ectopic splenic tissue is
often asymptomatic [3]. Torsion of accessory spleen is a rare
cause of acute abdomen in pediatric patients; it may present
as an acute pain in the left flank or as an intermittent pain.
The vascularization of the ectopic tissue is supplied by arte-
rial branches arising from the splenic artery [8]. When the
vascular supply is compromised due to the torsion, the pain is
very intense and the organ goes into ischemia. In this case, a
conservative approach can be attempted; otherwise the therapy
is the surgical removal of the accessory spleen. Risks for tor-
sion are unknown; there is no association between torsion and
location or size of the ectopic tissue, and patient age at the
time of diagnosis [8, 9]. In our case the patient had only acute
left flank pain but the symptoms can also include vomiting,
nausea, fever, leukocytosis, and peritoneal signs mimicking
an acute abdomen [2, 6, 10]. In the pediatric patient, diag-
nostic imaging must consider radioprotection problems; it is
mandatory to choose, when possible, the use of a technique
that does not use ionizing radiations. Therefore, US exam-
ination is usually used as a first evaluation in the pediatric
patient with abdominal pain US is a fast noninvasive imaging

ity of the surrounding mesenteric fat (white arrows). d, US scan,
obtained with linear probe, confirms the hypoechoic structure. There
is no evidence of vascular flow in the color Doppler examination
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technique, widely available, well accepted by the young patient
and parents, free from contraindications. In our case the initial
US examination gave the possibility to suspect a pathology
of the accessory spleen, due to the mild inhomogeneity of
the parenchyma and, above all, to the altered appearance of
the surrounding mesenteric fat. However, in some cases the
US evaluation of increased echogenicity of fatty mesenteric
tissue may be difficult to appreciate, whereas increased den-
sity and stranding of mesenteric fat can be quite easily and
definitely demonstrated by CT. The use of CEUS in children,
first reported in 2002, has been approved in the United States
by the Food and Drug Administration (FDA) for character-
izing focal liver lesions and vesico-ureteral reflux in adult and
pediatric patients. Currently in Europe, CEUS in children is
mostly “off-label” use, as many drugs, which are used off-label
in pediatric patients; nowadays its use for the evaluation of
vesico-ureteral reflux is accepted in Europe [11-13]. However,
its use, and its safety, have now been proven by numerous
studies [14—16]; it has been proven that with the CEUS we can
perform accurate diagnostic exam, in many cases, especially
in pediatric patients, also comparable and sometimes supe-
rior to the performance of computed tomography (CT) and
magnetic resonance imaging (MRI) [17-21]. CT and MRI,
however, can provide different information: MRI is superior
to US in identifying hemorrhagic areas in the infarcted spleen,
while CT is better in demonstrating the twisting of the vas-
cular pedicle. We must consider that to undergo the CEUS
examination, no laboratory tests are required, no sedation is
needed and it can be done next in the presence of child par-
ents, thus obtaining full cooperation from the pediatric patient.
The ultrasound contrast agent is composed of microbubbles of
an inert gas: sulphur hexafluoride, enclosed by a membrane
(SonoVue™/Lumason™, Bracco SpA, Milan, Italy), as with
any contrast study it is necessary to obtain informed consent
from the patient’s parents. In our case, the use of CEUS has
allowed us to highlight, without any doubt, the lack of vascular
supply of the accessory spleen, which in fact did not show any

Fig.3 Laparoscopic image shows the congestion and ischemia of
accessory spleen

enhancement; therefore, in this case it was not necessary to
complete the diagnostic examination with contrast-enhanced
computed tomography (CE-CT), although in many other cases
it may be essential to carry out a more panoramic technique,
such as CT or MR, to confirm the diagnosis before submitting
the patient to surgery.

Conclusions

The proven diagnostic accuracy of CEUS in highlighting
parenchymal vascularization places it as a valid alternative to
CE-CT in all cases of acute abdomen, where simple B-mode
non-enhanced US is not conclusive and a vascular pathology is
suspected. The lower costs compared to the CT/MRI examina-
tions, the greater diffusion of the ultrasound equipment and the
short time required to perform the exam make CEUS a suitable
method for the evaluation of the acute abdominal pathology in
pediatric patient in emergency department.

Fig.2 a—c CEUS shows the normal enhancement of lower splenic pole (a, b white asterisk, ¢ black asterisk) and the complete lack of enhance-

ment of the accessory spleen (white arrows)
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