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Abstract. During a routine ultrasound examination of the 
abdomen, a 60‑year‑old male patient was diagnosed with mass 
in the tail of the pancreas. However, computed tomography 
(CT) suggested that the lesion was an intrapancreatic acces‑
sory spleen (IPAS). IPAS is a congenital anomaly, which 
usually does not present with symptoms. IPAS occurs during 
embryologic splenic development when a portion of the splenic 
tissue fails to fuse with the main body of the spleen. IPAS 
does not require treatment, except when it is combined with 
idiopathic thrombocytopenic purpura. In the present case, the 
diagnosis of IPAS was confirmed using magnetic resonance 
imaging (MRI). On CT and MRI, the IPAS had a density and 
intensity comparable with that of the spleen in all plain and 
contrast‑enhanced phases. Due to comorbidities, the patient 
refused further evaluation or surgery. The lesion was periodi‑
cally monitored using CT every 1‑2 years. Since the tumour 
was stable during the 7‑year follow‑up, it was concluded that it 
was an IPAS. In patients that cannot undergo surgery, a char‑
acteristic location (near the spleen) and imaging features (such 
as a ‘zebra‑patterned’ enhancement in the arterial phase on 
CT and high signal intensity on diffusion‑weighted imaging 
sequences on MRI, which is comparative to that of the normal 
spleen) may allow for a diagnose of IPAS with a high level of 
certainty. Being aware of this condition could aid a correct 
diagnosis of IPAS and prevent unnecessary surgery.

Introduction

An accessory spleen (AS) is a relatively common finding, 
with a prevalence of 10‑30% in 3,000 autopsies of male 

patients performed in the Veterans Administration Hospital 
(Houston, USA), in the period from 1st October 1949 to 
11th September 1958 (1‑5). The most common location of the 
AS is the splenic hilum (80%), followed by in the pancreatic 
tail (17%) (1). The remaining 3% of ASs may be located in 
the greater omentum, the splenic ligament, the small and 
large bowel mesentery, the wall of the small bowel, the female 
adnexa, and the scrotum (2).

Intrapancreatic AS (IPAS) is a benign congenital anomaly 
of unknown aetiology, which usually does not present with 
any symptoms and is revealed in a patient during unrelated 
investigations (1‑5). To the best of our knowledge, there is 
not a described case of symptomatic IPAS in the literature. 
IPAS occurs during embryologic splenic development when 
a portion of the splenic tissue fails to fuse with the main body 
of the spleen (1). There are no risk factors that are associated 
with the occurrence of IPAS and, at present, there are no 
reported mortalities from IPAS in the literature. Although 
IPAS was found in ~17% of patients identified with ASs 
during the 3,000 autopsies in the Veterans Administration 
Hospital between 1949 and 1958 (6), there are only 23 cases 
of IPAS that have been histologically confirmed and 
reported in the English literature (3). This is because most 
IPASs are asymptomatic and too small to be detected by 
routine diagnostic procedures (3). Tumours such as IPAS 
were rarely revealed prior to the present era of modern 
radiology, because they do not cause symptoms or clinical 
consequences (3).

The more frequent detection of asymptomatic and benign 
pancreatic tumours, such as IPAS, can be attributed to the 
widespread use of various radiological imaging techniques, 
such as ultrasound (US), computed tomography (CT) and 
magnetic resonance imaging (MRI) (1). The proportion of 
incidentally discovered tumours increased from 9 to 40% 
over the two decades of data collection (7). Although 60‑75% 
of pancreatic incidentalomas are reported to be malignant 
or premalignant lesions, the remainder, including IPAS, are 
benign (3). Therefore, it is important to accurately and differ‑
entially diagnose IPASs from other potentially malignant 
tumours [such as pancreatic ductal carcinoma, pancreatic 
neuroendocrine tumour (PNET), solid pseudopapillary 
tumours and metastatic tumours] and prevent unnecessary 
surgery (3‑6).
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Case study

A 60‑year‑old male patient presented to the Department of 
Diagnostic and Interventional Radiology at Merkur University 
Hospital (Zagreb, Croatia) in June 2016 with a suspected 
pancreatic tumour. The patient was diagnosed with a mass in 
the tail of the pancreas during a routine US examination of the 
abdomen (data not shown). The remainder of the pancreas and 
abdomen were normal. The patient had several diagnoses that 
conferred a risk for cardiovascular disease, namely: Arterial 
hypertension, type II diabetes, coronary artery disease with 
three stent implants and a cerebrovascular accident in 2006, 
from which the patient fully recovered. The patient had no 
history of malignant diseases.

A physical examination was unremarkable. Laboratory find‑
ings of serum amylase (51 U/l; reference range, 23‑91 U/l), lipase 
(18 U/l; reference range, <67 U/l), carcinoembryonic antigen 
(0.8 µg/l; reference range, <3.8 µg/l) and carbohydrate antigen 
19‑9 (8.1 kIU/l; reference range, <34 kIU/l) were within the 
reference ranges. Additionally, the laboratory data on inflam‑
mation, such as white blood cells (8.81x109/l; reference range, 
3.4‑9.7x109/l) and C‑reactive protein (0.2 mg/l; reference range, 
<5 mg/l), were within normal ranges and there were no signs of 
inflammation from the laboratory results. The patient did not 
present with any of the symptoms of a functioning PNET, such 
as tachycardia, flushing, fainting, wheezing, fatigue, diarrhoea, 
skin rash, constipation and weakness.

A triple‑phased CT was used for further evaluation. CT 
revealed an ovoid well‑demarcated hypervascular pancre‑
atic tail lesion, without contact with the pancreatic ducts, 
measuring 25x17 mm (Fig. 1). Pre‑contrast CT demonstrated 
a mass in the tail of the pancreas (Fig. 2), and the density of 
the lesion corresponded with that of the spleen. In the arterial 
phase, the mass showed an inhomogeneous zebra‑patterned 
enhancement, such as that observed in the spleen (Fig. 3). In 
the portal venous phase, the mass revealed a homogeneous 
enhancement, similar to that in the spleen (Fig. 4). Differential 
diagnoses included IPAS and non‑functioning PNET. The 
density of the lesion corresponded to that of the spleen on all 
imaging phases, which was suggestive of an IPAS.

The patient was referred for an MRI. The MRI demon‑
strated a mass in the pancreatic tail, which was mildly 
hypointense on T1‑weighted imaging (Fig. 5) and more inten‑
sive on T2‑weighted imaging (Fig. 6), when compared with 
the surrounding pancreas (Fig. 7). The mass had the same 
intensity as the spleen on all unenhanced sequences, including 
diffusion‑weighted imaging (DWI) sequences (Fig. 8). 
Using dynamic contrast‑enhanced MRI, the mass showed an 
enhancement pattern similar to that of the spleen (Fig. 9). The 
apparent diffusion coefficient (ADC) value of the mass was 
notably decreased compared with that of a normal pancreas, 
but similar to that of the spleen.

No enlarged lymph nodes or other pathological processes 
were observed in the abdomen or the rest of the pancreas on 
either CT or MRI scans.

Due to comorbidities, the patient refused further evalua‑
tion or surgery. The lesion was periodically monitored using 
CT scans every 1‑2 years. At the last medical check‑up in 
November 2023, the patient was doing well with no new symp‑
toms and the CT scan revealed that the mass had remained 

static (Fig. 10). Since the tumour remained static during the 
7‑year follow‑up, it was concluded that it was an IPAS.

Discussion

Congenital foci of splenic tissue, which are common (with 
a prevalence of 10‑30% found in an autopsy series of 3,000 
people) and in most cases present without symptoms, are 
termed ASs (8,9). They are usually located near the splenic 
hilum, with ~20% located in or near the pancreatic tail (8). In 
order to avoid unnecessary surgery and reduce possible patient 
morbidity and mortality, it is necessary to diagnose IPAS 

Figure 1. Axial computed tomography scan of the abdomen in the arterial 
phase revealed an ovoid well‑demarcated hypervascular mass (arrow) in the 
tail of the pancreas, measuring 25x17 mm, without contact with the pancre‑
atic duct.

Figure 2. Pre‑contrast axial computed tomography scan of the abdomen 
revealed a mass (arrow) in the pancreatic tail. The density of the lesion was 
similar to that of the spleen.
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non‑invasively (9). For an accurate non‑invasive diagnosis of 
IPAS, multimodal imaging is important.

Using sonography, IPASs are well‑defined structures 
that can be round, ovoid or lobulated in shape (8). Pancreatic 
parenchyma has an increased echogenicity compared with 
that of IPASs (10). All IPASs exhibit echogenicity, which is 
homogenous and identical to that of the main spleen (10). 
Sonography has advantages and disadvantages for its use in 
diagnosis; while it is cost‑effective, it is operator‑dependent 
and lacks sensitivity, which makes it a less useful method 
in several circumstances. For example, in patients that are 
obese, the pancreatic tail is hard to visualise (11). However, 
contrast‑enhanced sonography may improve the diag‑
nostic power of US. In the arterial phase, there is a typical 
inhomogeneous enhancement due to the different f low 
rates through the splenic cords (5). In the venous phase, 

IPASs show dense end persistent enhancement lasting 
3‑5 min (5,8). Endoscopic US (EUS), particularly when 
used with elastography, has an increased resolution and 
sensitivity compared with abdominal US (1). According to 
the study by Li et al (12), EUS‑fine‑needle aspiration (FNA) 
biopsy has a low diagnostic value, and is associated with 
a risk of intra‑abdominal bleeding and a misdiagnosis for 
PNET. However, the study by Marques et al (1) considered 
that EUS‑FNA is an effective tool to obtain a definitive 
IPAS diagnosis.

Scintigraphy and single‑photon emission CT both have a 
reduced spatial resolution compared with other cross‑sectional 
imaging techniques, such as the plain and the contrast‑enhanced 
CT and MRI, which can result in false‑negative findings for 
small IPASs. Therefore, these methods are used in combina‑
tion with other cross‑sectional imaging techniques (12).

Figure 3. Axial computed tomography scan of the abdomen in the arterial 
phase revealed a hypervascular mass (arrow) in the tail of the pancreas with 
a heterogeneous ‘zebra’ enhancement pattern.

Figure 5. Axial T1‑weighted magnetic resonance imaging demonstrated a 
mass (arrow) in the pancreatic tail. The mass was mildly hypointense on 
T1‑weighted imaging when compared with the surrounding pancreas and 
was the same intensity as the spleen.

Figure 4. Axial computed tomography scan of the abdomen in the 
portal‑venous phase demonstrated a homogeneous enhanced mass (arrow) 
in the pancreatic tail.

Figure 6. Axial T2‑weighted magnetic resonance imaging revealed a mass 
(arrow) in the pancreatic tail. The mass was more intensive when compared 
with the surrounding pancreas and was the same intensity as the spleen.

https://www.spandidos-publications.com/10.3892/br.2024.1801


KOVAČEVIĆ et al:  IMAGING‑BASED DIAGNOSIS OF INTRAPANCREATIC ACCESSORY SPLEEN: A CASE REPORT4

IPAS may show heterogeneous enhancement on the early 
CT phase (usually within 70 sec after contrast administration), 
which is explained by the different flow rates through the cords 
of the red and white pulp (2,5,8,10,11). The same pattern of 
enhancement is seen in the spleen (2,5,8,10,11). If the enhance‑
ment of the focal lesion tracks that of the spleen in all CT 
phases, particularly if the typical ‘zebra’ pattern of the spleen 
is observed in the arterial phase, IPAS can be diagnosed with 
near certainty using CT (2). This was the case in the present 
study. Typically, the attenuation of IPAS is increased compared 
with that of the pancreas in the arterial, pancreatic and portal 
venous phases (2). However, this typical pattern is not always 
visible in the IPAS. This may be due to the small size of the 
IPAS or due to a different mixture of red and white pulp, as 
compared with the main spleen (12). In contrast to IPAS, other 
hypervascular pancreatic tumours show signs of hyperattenua‑
tion in the arterial phase and isoattenuation or hypoattenuation 
to the adjacent pancreas in the venous phase (2).

When visualized using MRI, IPASs are hypointense 
on T1‑weighted images and hyperintense [or more intense 
(as in the present case)] on T2‑weighted images compared 
with the pancreas that is surrounding it (2). In addition, 
IPASs exhibit a heterogeneous enhancement on arterial‑phase 
gadolinium‑based‑enhanced MRI, which is comparative to 
that of the normal spleen (2,9,12). In the portal venous phase, 
the IPAS is homogeneously hyperintense, and in the delayed 
phase it is isointense compared with the adjacent pancreas (2).

DWI has been used to successfully diagnose IPAS, and 
it has the ability to differentiate it from a solid pancreatic 
tumour. It also shows notable differences between pancreatic 
and splenic tissue (13). The signal intensity from DWI with 
high B values and the ADC are useful in differentiating IPAS 
from other solid pancreatic tumours, since the spleen shows the 
lowest ADC among the organs of the upper abdomen (13,14). 
IPASs have a reduced ADC value and an increased high 
signal intensity on DWI compared with other pancreatic 

Figure 7. Axial T2‑weighted magnetic resonance imaging demonstrated the 
signal intensity of the pancreas (arrow).

Figure 9. Axial dynamic contrast‑enhanced magnetic resonance imaging 
revealed a mass (arrow) in the pancreatic tail with an enhancement pattern 
similar to that of the spleen.

Figure 8. Axial diffusion‑weighted magnetic resonance imaging revealed a 
mass (arrow) in the pancreatic tail. The mass was hyperintense compared 
with the surrounding pancreas and isointense compared with the spleen.

Figure 10. Axial computed tomography scan of the abdomen in the 
portal‑venous phase demonstrated that the mass (arrow) in the pancreatic tail 
had remained static during the 7‑year follow‑up.
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tumours (13,14). The signal intensities of IPASs are identical 
to those of the spleen on multiple MRI sequences, which is key 
in diagnosis (15).

On CT and MRI, an IPAS is often described as a small  
(1‑3‑cm), well‑defined lesion that has a density and 
intensity comparable to that of the spleen in all plain and 
contrast‑enhanced phases. Its feature is that it remains 
stable over consecutive imaging (6). Although biopsies 
are useful for diagnosing primary and secondary tumours 
throughout the body and can improve the outcomes of 
patients by enabling a prompt diagnosis and the appropriate 
treatments, in the case of IPASs it is important to avoid 
biopsy (16).

An IPAS is a benign entity, which does not require 
therapy, except when it is combined with idiopathic throm‑
bocytopenic purpura (ITP) (12,17). Accessory splenectomy 
should be considered in any patient with a recurrence of 
ITP if clinical examinations are suggestive of residual 
functional splenic tissue (17). Only in rare cases do IPASs 
cause symptoms, and these are due to the following events: 
Compression, torsion, spontaneous rupture and haemor‑
rhage (12). To the best of our knowledge, only 2 cases of 
symptomatic ASs have been reported in the English litera‑
ture (18,19).

Unnecessary surgeries performed due to IPASs being 
falsely diagnosed as primary pancreatic tumours, or even 
hypervascular metastases, have revealed most of the previ‑
ously reported IPASs (2). Despite the high diagnostic 
accuracy of imaging studies, IPAS is often unidentified 
and unnecessary surgery is performed in up to 66.6% of 
cases (20).

The present study presented a novel case of IPAS that was 
reliably recognized using non‑invasive imaging techniques, 
so that unnecessary surgery was avoided.In conclusion, the 
characteristic location and features of an IPAS on non‑invasive 
diagnostic imaging techniques, such as CT and MRI, may be 
specific enough to allow for a close follow‑up of patients that 
present with small well‑circumscribed lesions in the pancre‑
atic tail without proven malignant disease and are either poor 
candidates for surgery or refuse surgery. If the lesion remains 
static during follow‑up for 5‑6 years, an IPAS could be diag‑
nosed with a high degree of certainty.
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