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The spleen, an accessory organ located within the pancreatic parenchyma, is a congenital anomaly of the splenic tissue 
with morphological and histological characteristics resembling a normal spleen, usually in the tail of the pancreas. 
The intra-pancreatic accessory spleen (IPAS) is mainly a benign lesion, being usually asymptomatic and found on 
imaging studies on an incidental basis, but which often raises concern about malignancy and may be radiographically 
indistinguishable from neuroendocrine tumors, pancreatic tumors, and adenocarcinomas. Therefore, the present 
study aims to report a case of IPAS using computed tomography (CT) and magnetic resonance (MR) imaging, in 
addition to correlating the radiographic findings of the case report with other radiological methods in the literature 
review. Information was obtained by reviewing medical records, conducting interviews with the patient, and using 
diagnostic photographs and laboratory data. In this context, the case report is of a male patient with previous history 
of renal cell carcinoma who had undergone total left nephrectomy and resection of retroperitoneal lymph nodes. 
Post-operative followed-up exams showed a nodular image in the pancreatic tail suggestive of metastasis, but whose 
correct diagnosis was possible by CT and MR studies as only an asymptomatic benign affection was shown, meaning 
that only a conservative intervention was necessary.
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Abstract

INTRODUCTION

The spleen is an oval-shaped mass 
weighing about 150g, in general of a purplish 
color, with a fresh consistency and the size and 
shape of a closed hand. It is relatively delicate 
and considered the most vulnerable abdominal 
organ. The spleen is located in the upper lateral 
part of the upper left abdominal quadrant or 
hypochondrium, where it is also protected by 
the lower part of the thoracic chest, in addition 
to having diaphragmatic and visceral surfaces1. 

The spleen belongs to the mononuclear 
phagocytic system and is a secondary lymphoid 
organ playing an important role in organic defense 
through its filtration and phagocytic mechanisms, 
in addition to producing complementary and 
immunoglobulin factors, especially immunoglobulin 
M (IgM)2. 

Concerning the formation of the spleen, it 
is known that congenital alterations may occur 
during its embryonic development, such as 
the formation of accessory spleens, which are 
morphologically and functionally identical to the 
main spleen. These accessory spleens arise from 
the failure in the fusion of the splenic anlage, 

that is, they are splenic tissue separated from 
the main body of the organ, giving origin to the 
so-called accessory spleen (AS)3.

In general, AS is found alone when 
recognized, but it may be linked to the spleen 
through thin bands of similar tissue. Although 
AS typically appears alone, other splenic foci 
may be found spread throughout the abdomen3. 
AS is frequently located in the splenic hilum 
or pancreatic tail, presenting as a solid mass 
measuring 1.5 to 3.0 cm surrounded by a well-
defined fibrotic capsule separating it from the 
normal pancreatic tissue and whose shape may 
range from round to oval2,4-6.

On the other hand, the intra-pancreatic 
accessory spleen (IPAS) is a type of accessory 
spleen located within the pancreatic parenchyma. 
IPAS is a benign lesion that is usually asymptomatic 
and incidentally found by imaging studies but 
which causes concern about malignancy because 
its radiological presentation may be almost 
indistinguishable from that of neuroendocrine 
tumors, pancreatic tumors, and adenocarcinomas7.

About its incidence, IPAS is not a rare 
affection as it is usually underdiagnosed because 
its radiological diagnosis is difficult. According 
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to a study reviewing the necropsy results of patients 
with the suspension of pancreatic lesions, 364 cases 
of accessory spleens were observed among the 2,700 
patients evaluated, of which 16.75% were located 
in the pancreatic tail. Another study estimated that 
AB affects 10-30% of the general population, mostly 
located in the splenic area above the left renal vein 
in about 75% of the cases. Nevertheless, this tissue 
is located in the caudal segment of the pancreas 
in 16% of the cases, in addition to being found on 
the walls of the stomach and intestine, mesentery, 
omentum, and even at distant sites such as the pelvis 
and testicular pocket8,9.

Many patients are submitted to pancreatectomy 
unnecessarily because of incidental findings suggestive 
of malignancy, after which histopathological 
examination shows that the tissue was actually similar 
to that of the spleen. In view of this problem, this 
study is aimed at describing the CT and MR imaging 
features of a case of IPAS. As the intra-pancreatic 
splenic tissue still represents a disease of difficult 
radiographic diagnosis, it is also difficult to perform 
studies with a great number of cases. In this way, case 
report studies like the present one can contribute to 
the literature and thus improve the understanding of 
the radiological characteristics of this condition. 

METHODS

This study aims to report a case of the intra-
pancreatic accessory spleen in which quantitative 
and qualitative data collected from real situations 
were used as a research method to explain, explore 
or describe current phenomena in their context.

For this, the patient’s medical record was 
analyzed, the patient was interviewed, and the CT 
and MR images of the patient were evaluated.

This study meets the requirements set by 
the Helsinki Declaration and the National Health 
Council according to resolution 196/96, in which the 
patient’s anonymity and the information obtained in 
the present study, are guaranteed. Also, it should 
be emphasized that this project was approved by 
the Research Ethics Committee of the Faculty of 
Human, Economic and Health Sciences of Araguaína 
(FAHESA/ITPAC) according to the protocol numbers 
CAAE 28978820.9.0000.0014 and 4.061.123. 
Therefore, data were analyzed only after approval of 
the study in order to ensure that all requirements for 
human research have been met accordingly. 

CASE REPORT

A 72-year-old male patient born in the town 
of Luis Correia, State of Piauí, sought medical care 
for left lumbar pain, weakness, and weight loss, 
including macroscopic hematuria, in the past three 
months. Physical exam showed a palpable mass with 
hard consistency on the left side and well adhered 
to the deep planes. A radiological investigation was 
performed using computed tomography (CT) with 
heterogeneous contrast impregnation, which showed 
an extensive lesion affecting the left kidney, including 
signs of invasion of the collecting system suggestive 
of renal cell carcinoma. 

The patient was referred to the Getúlio Vargas 
Hospital in Teresina for a total left nephrectomy 
and resection of retroperitoneal lymph nodes. 
Anatomopathological analysis revealed a subtype 
of clear cells with free margins and lymph nodes, 
thus indicating a grade-3 malignancy according to 
Fuhrman’s grading system.

There was no complication after the surgical 
procedure, and no adjuvant treatment was necessary 
either. A new CT examination of the abdomen and 
routine laboratory exams were performed. The CT 
results revealed no evidence of the disease, but a 
nodular image in the adjacent pancreatic tail measuring 
about 1.9 cm and with an enhancement similar to that 
of the spleen was observed in all phases of the study. 
(Figure 1 – Before infusion of contrast material; Figure 
2 – Portal phase; and Figure 3 – Arterial phase). 

Given the suspicion of IPAS after the tomographic 
analysis, a magnetic resonance examination of the 
whole abdomen at T1 and T2 (Figures 4 and 5, 
respectively) was performed, and the diagnostic 
impression was of a nodular image in the pancreatic tail 
with signal and enhancement patterns similar to those 
of the spleen, thus indicating the presence of IPAS. 

The evolution control of the pancreatic lesion 
was performed after six months employing a new 
MR examination of the upper abdomen (Figure 
6), which showed no change in its dimensions and 
characteristics, thus confirming the suspicion of IPAS. 

DISCUSSION

The tomographic pattern of the IPAS depends 
on the phases used in triphasic tomography. Using the 
contrast medium uptake in the arterial, pancreatic, 
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Figure 1: CT of the upper abdomen in the axial plane before contrast infusion showing a nodular image (red arrow) in the adjacent pancreatic 
tail measuring about 1.9 cm with iso-attenuation compared to pancreas and spleen (green arrow).

Figure 2: CT of the upper abdomen in the axial plane after contrast infusion in the portal phase showing a nodular image (red arrow) in 
the adjacent pancreatic tail with enhancement similar to that of the spleen (green arrow) and high attenuation compared to the pancreas.
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Figure 3: CT of the upper abdomen in the axial plane after contrast infusion in the arterial phase showing a nodular image in the adjacent 
pancreatic tail (red arrow)  with enhancement similar to that of the spleen (green arrow) and high attenuation compared to the pancreas.

Figure 4: T1-weighted magnetic resonance (MR) examination, without contrast material, revealed a nodular image in the pancreatic tail 
(red arrow) and showed signal and enhancement patterns similar to those of the spleen (green arrow) and hypo-intensity compared to 
the pancreatic parenchyma.
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and portal phases one can evaluate the differentiation 
of this benign lesion from other pancreatic masses4.

Baugh et al. developed a multidisciplinary 
algorithm for the evaluation of incidental pancreatic 
lesions, and they emphasized that the use of CT is 
important in these investigations because all pancreatic 
masses should be evaluated with a triphasic CT, meaning 
that tomographic analysis was the first modality to be 
used in the pancreatic imaging protocol10.

IPAS was described as a well-circumscribed 
mass characterized by heterogeneous enhancement 

or zebra-stripe pattern in the initial phase due to the 
different flow rates through the red and white pulp 
elements. Another CT examination showed that the 
presence of this tomographic aspect in the arterial 
phase in association with an increase in the serpiginous 
heterogeneous aspect of the normal spleen provides a 
significant diagnostic value for confirmation of IPAS6, 11. 

Bhutani et al. conducted a retrospective study 
of seven patients diagnosed with IPAS and confirmed 
that the radiological presentation of the disease in 
the arterial phase of contrast CT is, in the majority 

Figure 5: T2-weighted magnetic resonance (MR) examination, with contrast material, revealing a nodular image in the pancreatic tail (red 
arrow) and showing signal and enhancement patterns similar to those of the spleen (green arrow), moderately heterogeneous hyperintensity 
compared to the pancreas, which is more probably related to IPAS.

Figure 6: MR of the upper abdomen with contrast material in the axial plane before contrast infusion (A) and in the arterial phase (B), 
portal phase (C), and late phase (D), revealing that there was no change in the dimensions and characteristics of the pancreatic nodule, 
thus confirming the benignity of the lesion, that is, an IPAS.
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of cases, of a uniformly hypervascular lesion in the 
distal pancreas with radiodensity comparable to 
that of the spleen, which may be associated with a 
negative biopsy for malignant cells. In view of these 
findings, therefore, the authors concluded that the 
radiological diagnosis of IPAS should be strongly 
considered by surgeons and radiologists12.

Considering other CT examinations in the 
venous and excretory phases, Ding et al. added 
that there was a homogeneous enhancement in the 
orthotopic spleen as well as a heterogeneous increase 
concerning the surrounding pancreatic tissue in the 
venous phase and a reduced enhancement in the 
excretory phase13.

Therefore, the tomographic pattern is 
repeatedly described in the studies as a lesion in 
the pancreatic tail with high attenuation concerning 
the pancreas in all phases but with the same 
enhancement pattern in relation to the normal 
splenic tissue13. The above-cited tomographic 
findings are briefly listed in Table I.

Nuclear magnetic resonance (NMR) is another 
imaging modality commonly used to characterize 

pancreatic masses10. In this modality, IPAS had the 
same signal intensity of the spleen in all sequences, 
thus representing an important pattern for diagnosis. 
T1-weighted images without contrast showed that 
IPAS has a hypointense signal concerning the 
adjacent pancreatic parenchyma. In contrast, the 
T2-weighted sequences with contrast or without fat 
saturation showed an isointense or hyperintense 
aspect of the pancreas14.

Trindade et al. reported using gadolinium 
as an auxiliary alternative to NMR, which works 
analogously to the above-cited imaging methods 
to show that IPAS has an enhancement pattern 
equal to that of the spleen and a non-homogeneous 
enhancement in the arterial phase15. 

In a study using only NMR to analyze five 
cases of IPAS, superparamagnetic iron oxide contrast 
medium was shown to be an important tool for 
this imaging modality because of their preferential 
uptake in hepatic and splenic tissues due to their 
reticuloendothelial composition 16. MR associated with 
an iron oxide contrast medium can be used to localize 
ectopic splenic tissue in any part of the body17.

Table 1
Tomographic findings regarding IPAS as reported in the literature.

ARTICLES TOMOGRAPHIC ASPECTS OF IPAS

Intrapancreatic Accessory Spleen: Findings on MR 
Imaging, CT, US and Scintigraphy, and the Pathologic 
Analysis

Contrast CT shows IPAS as a lesion with high attenuation 
compared to the pancreas in all phases and iso-attenuation 
compared to the spleen.

Pancreatic Incidentalomas: A Management Algorithm for 
Identifying Ectopic Spleens

The attenuation of the accessory splenic tissue is similar to 
that of the spleen in the arterial and venous phases.

A Pattern-oriented Approach to Splenic Imaging in 
Infants and Children

Well-circumscribed mass characterized by heterogeneous 
enhancement or zebra-stripe pattern in the initial phase of 
the contrast CT.

Significance of Imaging Findings in the Diagnosis of 
Heterotopic Spleen: An Intrapancreatic Accessory Spleen 
(IPAS)

Round/oval mass with clear limits and homogeneous 
enhancement pattern similar to that of the spleen.

Intrapancreatic Accessory Spleen (IPAS): A Single-
Institution Experience and Review of the Literature

Contrast CT in the arterial phase showing uniformly 
hypervascular lesion in the distal pancreas with radiodensity 
comparable to the spleen. 

Intrapancreatic Accessory Spleen: Evaluation with CT 
and MRI.

In most cases, the enhancement patterns of IPAS were 
consistent with those of the orthotopic or normal spleen and 
the enhancement degree was higher than that of the pancreas 
in the three dynamic phases.
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In addition to the above-mentioned, Bhutani 
et al. emphasized the importance of NMR among 
the other imaging modalities by concluding that pre-
operative nuclear scanning was proven to be more 
sensitive and specific in the diagnosis of IPAS12. In 
sum, the radiological aspects of IPAS using NMR are 
described in Table II.

Table 2
Radiological aspects of IPAS using NMR as reported in the literature.

ARTICLES RADIOLOGICAL ASPECTS OF IPAS USING NMR 

Pancreatic Incidentalomas: A Management 
Algorithm for Identifying Ectopic Spleens

IPAS appeared with hypo-enhancement on T1-weighted images 
(compared to pancreatic parenchyma) and hyper-enhancement 
on T2-weighted images. 

Intrapancreatic Accessory Spleen: Findings on 
MR Imaging, CT, US and Scintigraphy, and the 
Pathologic Analysis

IPAS was darker than the adjacent pancreatic parenchyma on 
T1-weighted images and brighter than the pancreas on T2-
weighted images.

Intrapancreatic Accessory Spleen: Imaging 
Findings

A lesion with an enhancement pattern equal to that of the 
spleen and non-homogeneous enhancement occurring in the 
arterial phase.

Intrapancreatic Accessory Spleen (IPAS): A Single-
Institution Experience and Review of the Literature

Contrast enhancement lesion, which is well-circumscribed and 
hypervascular. The study considered NMR the most sensitive 
and specific imaging method for the diagnosis of IPAS, but it 
was not found to be useful alone, suggesting further studies.

Lastly, we warn that many patients are still 
being submitted to surgical procedures unnecessarily 
because of incidental findings suggestive of malignancy, 
which is then found to be a tissue resembling the 
spleen after histopathological analysis9. Therefore, 
studies like ours can contribute to the literature as 
the intra-pancreatic splenic tissue still represents a 
pathology of difficult radiological diagnosis.

REFERENCES

1.	 Moore KL, Dalley AF, Agur AMR. Anatomia Orientada para 
a clínica. 7 ed. Rio de Janeiro: Guanabara Koogan; 2014.

2.	 Marques RG, Petroianu A, Oliveira MBN de, Bernardo 
Filho M. Importância da preservação de tecido esplênico 
para a fagocitose bacteriana. Acta Cirurgica Brasileira 
[Internet]. 2002 [cited 2021 Jul 22];17(6):388–93. 
Available from: https://www.scielo.br/j/acb/a/ymFQm
ksM4m5YwfsSgPSzC5f/?format=html&lang=pt

3.	 Gray H et al. Gray`s Anatomia, A base anatômica da 
prática clínica. 40 ed. Rio de Janeiro: Elsevier; 2010.

4.	 Kim SH, Lee JM, Han JK, Lee JY, Kim KW, Cho KC, et 
al. Intrapancreatic Accessory Spleen: Findings on MR 
Imaging, CT, US and Scintigraphy, and the Pathologic 
Analysis. Korean Journal of Radiology [Internet]. 2008 
[cited 2021 Jul 21];9(2):162. Available from: https://
synapse.koreamed.org/articles/1027825

5.	 ‌ Movitz D. Accessory spleens and experimental splenosis. 
Principles of growth. Chic Med Sch Q. 1967;26(4):183-
187.

6.	 Yang B, Valluru B, Guo YR, Cui C, Zhang P, 
Duan W. Significance of imaging findings in the 
diagnosis of heterotopic spleen-an intrapancreatic 

accessory spleen (IPAS): Case report.  Medicine 
(Baltimore). 2017;96(52):e9040. doi:10.1097/
MD.0000000000009040

7.	 Santos MP dos, Rezende AP de, Santos Filho PV dos, 
Gonçalves JE, Beraldo FB, Sampaio AP. Intrapancreatic 
accessory spleen. Einstein (São Paulo) [Internet]. 
2017 Jun 12 [cited 2021 Jul 21];15(3):366–8. 
Available from: https://www.scielo.br/j/eins/
a/7pNysYpvhxkBCv5ftTGxdxf/abstract/?lang=pt

8.	 ‌ Halpert B, Gyorkey F. Lesions observed in accessory 
spleens of 311 patients. Am J Clin Pathol. 1959;32(2):165-
168. doi:10.1093/ajcp/32.2.165

9.	 Corsi A, Summa A, De Filippo M, Borgia D, Zompatori 
M. Acute abdomen in torsion of accessory spleen. 
European Journal of Radiology Extra [Internet]. 2007 
Oct [cited 2021 Jul 22];64(1):15–7. Available from: 
https://www.sciencedirect.com/science/article/abs/pii/
S1571467507000594

10.	Baugh KA, Villafane N, Farinas C, et al. Pancreatic 
Incidentalomas: A Management Algorithm for Identifying 
Ectopic Spleens.  J Surg Res. 2019;236:144-152. 
doi:10.1016/j.jss.2018.11.032

11.	Paterson A, Frush DP, Donnelly LF, Foss JN, O`hara 
SM, Bisset GS. A Pattern-oriented Approach to Splenic 
Imaging in Infants and Children | RadioGraphics 

https://www.scielo.br/j/acb/a/ymFQmksM4m5YwfsSgPSzC5f/?format=html&lang=pt
https://www.scielo.br/j/acb/a/ymFQmksM4m5YwfsSgPSzC5f/?format=html&lang=pt
https://www.sciencedirect.com/science/article/abs/pii/S1571467507000594
https://www.sciencedirect.com/science/article/abs/pii/S1571467507000594


Radiological aspects of intra-pancreatic spleen

https://www.revistas.usp.br/rmrp8

Corresponding Author:
André Luca Araújo de Souza
a.lucaaraujo10@gmail.com

Editor: 
Prof. Dr. Paulo Henrique Manso

Received: jul 26, 2021
Approved: sep 23, 2022

Contributions from the authors:
- Pre-project elaboration: Luara Araújo Rodrigues Lima, Raissa Fernanda Maciel Gomes and Leonam Costa 
Oliveira
- Data collection and literature review: Luara Araújo Rodrigues Lima, Raissa Fernanda Maciel Gomes and 
André Luca Araujo de Sousa
- Manuscript elaboration: Luara Araújo Rodrigues Lima, Raissa Fernanda Maciel Gomes and André Luca 
Araujo de Sousa
- Final evaluation: Antonione Santos Bezerra Pinto, Vanessa da Conceição Soares Costa and Leonam Costa 
Oliveira

Financing:
This study was funded by the authors.

[Internet]. RadioGraphics. 1999; 16(6): 1465-1485. 
Available from: https://pubs.rsna.org/doi/full/10.1148/
radiographics.19.6.g99no231465

12.	Bhutiani N, Egger ME, Doughtie CA, Burkardt ES, 
Scoggins CR, Martin RCG, et al. Intrapancreatic accessory 
spleen (IPAS): A single-institution experience and review 
of the literature. The American Journal of Surgery 
[Internet]. 2017 Apr [cited 2021 Jul 21];213(4):816–20. 
Available from: https://www.sciencedirect.com/science/
article/abs/pii/S0002961016309175

13.	Ding Q, Ren Z, Wang J, Ma X, Zhang J, Sun G, et al. 
Intrapancreatic accessory spleen: Evaluation with CT and 
MRI. Experimental and Therapeutic Medicine [Internet]. 
2018 Aug 17 [cited 2021 Jul 21]; Available from: 
https://www.spandidos-publications.com/10.3892/
etm.2018.6613?text=fulltext

14.	Kim SH, Lee JM, Han JK, Lee JY, Kang WJ, Jang JY, et 
al. MDCT and superparamagnetic iron oxide (SPIO)-
enhanced MR findings of intrapancreatic accessory spleen 

in seven patients. European Radiology [Internet]. 2006 
Mar 18 [cited 2021 Jul 21];16(9):1887–97. Available 
from: https://link.springer.com/article/10.1007/
s00330-006-0193-6

15.	Trindade R, Baroni, Ronaldo Hueb, Rosemberg M, Kay FU, 
Marcelo, Buarque M. Baço acessório intrapancreático: 
achados de imagem. Rev imagem [Internet]. 2021 [cited 
2021 Jul 21];113–8. Available from: https://pesquisa.
bvsalud.org/portal/resource/pt/lil-542294

16.	‌Herédia V, Altun E, Bilaj F, Ramalho M, Hyslop BW, 
Semelka RC. Gadolinium- and superparamagnetic-
iron-oxide-enhanced MR findings of intrapancreatic 
accessory spleen in five patients. Magn Reson Imaging. 
2008;26(9):1273-1278. doi:10.1016/j.mri.2008.02.008

17.	Spencer LA, Spizarny DL, Williams TR. Características 
de imagem do baço acessório intrapancreático.  Br J 
Radiol . 2010; 83 (992): 668-673. doi: 10.1259 / bjr 
/ 20308976

https://pubs.rsna.org/doi/full/10.1148/radiographics.19.6.g99no231465
https://pubs.rsna.org/doi/full/10.1148/radiographics.19.6.g99no231465
https://www.sciencedirect.com/science/article/abs/pii/S0002961016309175
https://www.sciencedirect.com/science/article/abs/pii/S0002961016309175
https://www.spandidos-publications.com/10.3892/etm.2018.6613?text=fulltext
https://www.spandidos-publications.com/10.3892/etm.2018.6613?text=fulltext
https://link.springer.com/article/10.1007/s00330-006-0193-6
https://link.springer.com/article/10.1007/s00330-006-0193-6

	_GoBack

