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INTRODUCTION:  Accessory  spleens  are  found  in  10–15%  of  the  population,  and  are  even  more  prevalent  in
patients  with  hematological  disorders  (Rudowski,  1985).  It infrequently  may  become  symptomatic  due
to torsion,  spontaneous  rupture  or hemorrhage  which  may  lead to death.  Torsion  of an  accessory  spleen
is  extremely  rare, and  requires  prompt  medical  attention  [2]  (Coote  et al., 1999).
PRESENTATION  OF  CASE:  We  report  the case  of  a  27-year-old  Mediterranean  lady  with  thalassemia  trait,
who  presented  to the emergency  department  with  an  acute  surgical  abdomen  due to  torsion  of  a giant
accessory  spleen,  measuring  13  cm.  She  was  diagnosed  with  the  aid  of  ultrasound  and  computed  tomog-
raphy  (CT)  scan  and  was  treated  surgically  through  resection  of  the  spleen.
DISCUSSION  AND  CONCLUSION:  Torsion  of  an  accessory  spleen  is not  common,  and  is  the  surgical  indication
orsion of accessory spleen
plenectomy

in  about  0.2–0.3%  of splenectomies  (Mortele  et  al.,  2004).  It  has variable  clinical  presentations,  and  is  a
difficult  preoperative  diagnosis  due  to lack of  specificity  of  symptoms.  Accessory  spleens  are  usually
smaller  than  3 cm,  with  few  cases  being  reported  as  larger  than  10 cm larger  accessory  spleens  have
a  higher  rate  of  torsion.  Knowledge  of  this  pathology,  and  familiarity  with  its radiological  findings  are
fundamental  to accurately  diagnosing  and  manageming  this  challenging  condition.

©  2017  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Introduction

An accessory spleen is also known as a supernumerary spleen,
plenunculi or splenule. It is a congenital foci or ectopic mass of
ealthy splenic tissues that is found separate from the main body
f the spleen [4], They are found in 10–15% of the general popula-
ion, and in even greater frequency in patients with hematological
isorders. They may  mimic  enlarged lymphadenopathy, cysts and
umors in other abdominal organs (pancreas, adrenal gland & kid-
ey) and occasionally may  become symptomatic and clinically
elevant due to torsion, spontaneous rupture or hemorrhage which
ay  lead to death [1–3,5].

. Case presentation

In our manuscript, we report the case of a 27-year-old Mediter-

anean Lebanese femalewho presented with a few hours history of
evere diffuse abdominal pain, mainly in the left upper quadrant.
er pain was  sudden in onset, aching in nature and radiating to

he left intra-scapular area and left shoulder, associated with nau-
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sea and 3 episodes of non-bilious and non-bloody vomiting. Her
symptoms did not respond to pain killers or antiemetics. Past med-
ical and surgical history was positive for gastroesophageal reflux
disease, hiatal hernia and gastritis.

On presentation, the patient was distressed with severe pain.
She looked pale but was  hemodynamically stable.Her vital signs
showed a temperature of 37.5 Celsius, heart rate of 95, and a
blood pressure of 100/70. Physical exam of the abdomen showed
marked upper abdominal tenderness mainly over the epigastric
area and left hypochondrium, with voluntary guarding. Her lab-
oratory investigations revealed a white blood cell count of 13.6
109̂/L, Hemoglobin 8.7 g/dL and a MCV  of 67. The remainder of her
laboratory investigationswere within normal ranges.

Radiological investigation started with an ultrasound, which
revealed a well-defined, oval, hypoechoic solid mass measuring
12 × 5 × 3 cm.  It was  found to be avascular (absent Doppler signal)
located in the left flank between the left kidney and spleen. A mini-
mal  amount of fluid was  noted in the left subphrenic space [Fig. 1].
An enhanced CT scan of abdomen and pelvis was performed which
showed a 13 × 6 x3 cm oval hypodense and non-enhancing mass
with regular contour in the left upper quadrant, adjacent to the

stomach and anteromedial to the native spleen with no evidence
of communication. Surrounding fat Stranding with minimal fluid
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Fig 1. Ultrasound abdomen, showing a well-defined, hypoechoic solid mass mea-
suring 12 × 5 × 3 cm.
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Fig. 3. Another small accessory spleen was  also found near the native spleen.
ig. 2. Enhanced CT scan of abdomen revealing a 13 × 6 x 3 cm non-enhancing acces-
ory spleen larger than the native spleen.

round the mass was also noted [Fig. 2]. A small round mass was
lso found near the native spleen [Fig. 3].

On the basis of the radiological findings and in view of the
ntolerable persisting abdominal pain, we decided to proceed with
urgical intervention. Surgical access was obtained using a small
pper midline incision. A 13 × 6 cm dark blue mass attached to a

ong mesentery was found wandering under the midline, which
as easily manipulated and extracted through the incision. The

ccessory spleen was dusky with a tense capsule and fibrinous
aterial overlying it [Fig. 4]. It was freely mobile, with evidence

f a twist at its own pedicle of mesentery, therefore surgical
esection was performed [Fig. 5]. The spleen was in its normal
osition, with evidence of another small accessory spleen, mea-
uring 1 cm,  at the hilum of the normal spleen which was  kept
n place. Histopathalogical examination showed a 13 × 6 x 3.2 cm
ass weighing 196 g containing advanced ischemic changes with
emorrhage of splenic parenchyma. Findings were consistent with
plenic infarction. Post-operative course was smooth and unevent-
ul and the patient was discharged home three days later in good
Fig. 4. Ischemic huge accessory spleen.

condition. The patient was later investigated for her low Hb and
MCV  in the clinic and was  found to have thalassemia trait. Follow
up ultrasound revealed no abnormal findings.

3. Discussion and conclusion

Accessory spleens are a common pathology, and are consid-
ered a variation of normal development of the spleen. It is seen
in 10%-20% of patients at autopsy and in 16% of patients under-
going contrast-enhanced CT of the abdomen [6]. According to the
literature there is an increased incidence of accessory spleens in
patients with hematologic disorders. Accessory spleens are the
most common of all splenic anomalies. The vast majority of them
are encountered in the vicinity of the splenic hilum, along the
splenogastric ligament, splenic vessels, omentum, mesentery, left
broad ligament in females or the left spermatic cord in male
patients [7,8]. Embryological development of the spleen occurs
from the mesenchymal cells migrating to the dorsal mesogastrium.
Incomplete fusion of splenic tissue in the fifth week of fetal life
gives rise to formation of an accessory spleen. Because the spleen

is formed in the dorsal mesogastrium and then rotate to the left
side, accessory spleens are always situated on the left side of the
abdomen [9].
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is considered, or when spontaneous torsion of an accessory spleen
Fig. 5. Twisted long mesentery of the accessory spleen.

Development of the splenic ligaments occurs as demonstrated
n the figure [Fig. 5]. A. Gastric and splenic rotation B. Formation
f omental bursa and its relation to the spleen. C. Beginning of for-
ation of the greater omentum and its relationship to spleen D.

ormation of two major splenic ligaments.
Accessory spleens can be solitary or multiple; they are usually

symptomatic and diagnosed incidentally by radiological imaging.
ypically, accessory spleens appear on CT scans as well-marginated,

ound masses that are usually smaller than 2 cm and enhance
omogeneously on contrast-enhanced images. When accessory
pleens are smaller than 1 cm,  their attenuation may  be lower than

Fig. 6. Embryological developmen
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that of the spleen because of partial volume effects. Their most fre-
quent location (22%) is posteromedial to the spleen; anterolateral
to the upper pole of the left kidney; and lateral, posterior, and supe-
rior to the tail of the pancreas. Our patient was diagnosed to have
thalassemia traits, supporting previous claims of an increased inci-
dence in patients with hematologic disease. Although it may  be
possible for several accessory spleens to be found at the hilum,
it is rare to find accessory splenic tissue in more than two loca-
tions [10]. Our case was unusual, as the patient had two splenules
with variable sizes and located in different sites. One of them was
also a wandering accessory spleen, with no fixed location, that had
twisted at its mesentry. Familiarity with these characteristic fea-
tures may  differentiate them from other pathologic findings in the
upper abdomen [11].

The vascular pedicle of an accessory spleen is commonly related
to the splenic hilum. On dynamic CT, supplying vascular branches
arising from the splenic artery were found in about 43.3% of cases
[12]. It may  also be related to the tail of the pancreas, gastrosplenic
ligament, and small bowel mesentery or to the vessels of the gastric
fundus [13]. If the vascular pedicle of the native spleen is long, it
may  be located anywhere in the peritoneal cavity and there have
been reported cases of ‘wandering spleens’ [14]. Our patient had a
native spleen in its anatomical position, so a wandering spleen was
excluded. She had a long pedicle attached to her larger accessory
spleen, extending from the region of gastric fundus at the gastro-
omental area, which made for easy surgical access (Fig. 6).

Accessory spleens have a silent clinical course and may remain
undetected for life. Clinical importance arises when splenectomy
occurs. Torsion of the spleen is an extremely rare clinical pre-
sentation, and it represents the indication in about 0.2-0.3% of
splenectomies [3]. It is a serious complication that occurs mainly

t of splenic ligaments [15].
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Table  1
Accessory spleens treated laparoscopically.

Author Sex Age Clinical Presentation Size Location

1 Mendi 2006 F 12 Recurrent LUQ pain <3 cm Splenic Hilum
2  Yousef 2010 M 12 Acute LUQ Pain 3.5 cm splenic flexure
3  Lhuaire 2013 M 66 Recurrent abdominal pain 3 cm Greater Omentum
4  Perin 2014 F 17 Asymptomatic wandering accessory spleen 6 cm Pelvic Cavity
5  Ozeki 2015 F 31 Left Abdominal pain 3 cm Greater Omentum

Table 2
Largest sizes in the English literature treated by laparotomy approach.

Author sex Age Clinical Presentation Size Location Diagnosis Approach

1 Valls 1998 F 13 Acute Abdomen 6 cm Tail of pancreas US/CT Laparotomy
2  Grinbaum 2005 F 21 Left Upper Abdominal Pain 9 cm Greater Omentum US/CT Laparoscopy
3  Yagmur 2008 M 34 Upper Abdominal Pain 10 cm Left Colon US/CT Laparotomy
4  Impellizzeri 2009 M 12 Acute Abdominal Pain 8.5 cm Root of Mesentery US/CT Laparotomy
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5  Ishibashi 2012 F 3 Right Flank Pain (Situs I
6  Bard 2014 F 20 Left Abdominal Pain 

7  Koichi 2015 M 5 Left Lower Abdominal P

n accessory or wandering spleens larger than 6 cm, manifested by
cute abdominal findings. Venous return is disrupted first, caus-
ng hemorrhagic infarction of the parenchyma, which may  lead to
pontaneous rupture and death [13,15]. The scenario in our case
as typical for torsion and vascular compromise manifested in

he form of severe, progressive and non-relenting abdominal pain
16,17].

Intermittent torsion-detorsion may  produce recurrent bouts of
bdominal pain caused by short-lasting ischemia of the accessory
pleen, or from direct mechanical irritation of surrounding organs.
n the literature, there have been cases in which splenopexy had
een reportedly used, mainly for wandering spleens with no evi-
ence of infarction. Our patient however, had a normal native
pleen and twisted accessory spleen with expressed ischemic
hanges, rendering this technique unsuitable [18].

Most of the reports describing torsion of accessory spleens
resent with an acute abdomen occur in childhood, with few cases
eing described in older patients [19]. It must be considered as a
ifferential diagnosis when encountering acute abdomen in chil-
ren with a palpable mass [9]. Our patient was 27 years old, and no
ass was able to be palpated due to guarding. Usually, preopera-

ive diagnosis of accessory spleen torsion is a difficult one to make,
ven with modern imaging techniques [14]. But due to the high
ndex of suspicion and appropriate imaging modality, this patient’s
iagnosis was established before surgery.

The detection and characterization of accessory spleens are
mportant in three clinical scenarios:

. An accessory spleen may  mimic  lymphadenopathy and tumors
in other abdominal organs such as the pancreas, the adrenal
gland, or the kidneys.

. Accessory spleens occasionally may  become symptomatic due to
torsion, spontaneous rupture, hemorrhage, and cyst formation.

. A surgeon’s awareness of their presence may  be important when
the intention is to remove all functional splenic tissue in cases
of hematological diseases [20–23].

For an accessory spleen that requires surgical intervention,
agnetic resonance (MR) angiography may  be helpful due to the

nhanced detailing of the anatomical structure and may  influ-
nce the surgical approach (removal vs splenopexy). MR  imaging
as been reported to demonstrate the hemorrhagic components

ccurring secondary to infarction or venous ischemia. Magnetic
usceptibility effects of blood degrading products such as deoxy-
aemoglobin or methemoglobin, as well as the retraction of the
lot determine the signal intensity on MR.  The MR  sequences that
s) 7 cm Greater Omentum US/CT Laparotomy
17 cm Spleen CT Laparotomy
8 cm Greater Omentum US/CT Laparotomy

are sensitive to susceptibility effects are helpful in demonstra-
tion of hemorrhage. Angiography and scintigraphy were used in
some elective cases. With 99mTc-denatured RBC scans used mainly
to avoid unnecessary surgery, such as in the case of intrapan-
creatic accessory spleens, or 99mTc-sulfur colloid scintigraphy to
detect ectopic splenic tissues for more detailed preoperative eval-
uation especially in smaller accessory spleens [24–26]. Our case
was an urgent one that was treated on an emergent basis. We
initially started our investigation with an ultrasound, followed by
an enhanced CT scan to confirm the diagnosis. Following this, we
decided to proceed for surgery and not to pursue any further imag-
ing studies, as the patient was  suffering from significant signs and
symptoms of splenic infarction.

Laparoscopy has been tailored to treat smaller sized accessory
spleens, which were diagnosed preoperatively, or as a diagnostic
laparoscopy for acute surgical abdomen with obscured diagnosis
[Table 1]. Laparotomy is used more frequently, mainly in larger
accessory spleens. We  collected the recent cases done in a table,
showing the size and the mode of operation [Table 2]. In our
surgery, we  performed a small upper midline incision about 10 cm
smaller than the twisted accessory spleen [Fig. 4]. We  recommend
adjusting the incision size and site according to the preoperative
findings. The patient received post-splenectomy triple vaccinations
two weeks following the procedure and was  asymptomatic on her
follow-up visit.

Torsion of the accessory spleen pedicle is an uncommon entity
especially in adult populations. It is rarely diagnosed preopera-
tively, and review of the literature showed only a few cases of large
accessory spleens. Our case was  a 27-year-old lady with a giant
twisted accessory spleen, measuring 13 cm,  which was treated with
surgical resection using a small incision. Awareness of this entity
and familiarity with typical radiological findings are mandatory for
proper evaluation and planning prior tosurgical management.
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