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Rare Nonneoplastic Cysts of Pancreas

Yeon Suk Kim and Jae Hee Cho
Division of Gastroenterology, Department of Internal Medicine, Gachon University Gil Medical Center, Gachon University of Medicine and Science, 
Incheon, Korea

Pancreatic cysts represent a small proportion of pancreatic diseases, but their incidence has been recently increasing. Most pancreatic 
cysts are identified incidentally, causing a dilemma for both clinicians and patients. In contrast to ductal adenocarcinoma, neoplastic 
pancreatic cysts may be cured by resection. In general, pancreatic cysts are classified as neoplastic or non-neoplastic cysts. The predomi-
nant types of neoplastic cysts include intraductal papillary mucinous neoplasms, mucinous cystic neoplasms, serous cystic neoplasms, 
and solid pseudopapillary neoplasms. With the exception of serous type, neoplastic cysts, have malignant potential, and in most cases 
requires resection. . Non-neoplastic cysts include pseudocyst, retention cyst, benign epithelial cysts, lymphoepithelial cysts, squamous 
lined cysts (dermoid cyst and epidermal cyst in intrapancreatic accessory spleen), mucinous nonneoplastic cysts, and lymphangiomas. 
The incidence of nonneoplastic, noninflammatory cysts is about 6.3% of all pancreatic cysts. Despite the use of high-resolution imaging 
technologies and cytologic tissue acquisition with endosonography, distinguishing nonneoplastic from neoplastic cysts remains difficult 
with most differentiations made postoperatively. Nonetheless, the definitive distinction between non-neoplastic and neoplastic cysts is 
crucial as unnecessary surgery could be avoided with proper diagnosis. Therefore, consideration of these rare disease entities should be 
entertained before deciding on surgery.
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INTRODUCTION

Pancreatic cysts represent a small proportion of pancreatic 
lesions.1 Most Pancreatic cysts (71%) are asymptomatic and 
found incidentally.2 The prevalence of these lesions detected 
on abdominal imaging is 2.6%, while it is 8% in the elderly3 
and was approximately 13.5% in a study of magnetic reso-
nance imaging (MRI) for nonspecific symptoms.4 Pancreatic 
cysts are also found in up to 25% of autopsied individuals.5 
Recently the prevalence of pancreatic cysts is increasing ow-
ing to advances in imaging technologies and the widespread 
use of high-resolution imaging.6-9

In general, pancreatic cysts are classified into neoplastic 
and nonneoplastic cysts.1,10,11 Neoplastic cysts are broadly cat-

egorized as serous or mucinous.1 Serous cystic neoplasms are 
considered to be benign; however, mucinous cystic neo-
plasms (MCNs) which include intraductal papillary muci-
nous neoplasms (IPMNs) and MCNs are considered to have 
a malignant potential. Nonneoplastic cysts are benign lesions 
that can be further classified as either nonepithelial or epithe-
lial.1,12-14 Pseudocysts and infection-related cysts are typical 
nonneoplastic, nonepithelial cysts. Nonneoplastic cysts, in-
cluding epithelial cysts, retention cysts, squamoid cysts, muci-
nous nonneoplastic cysts (MNCs), enterogenous cysts, lym-
phoepithelial cysts (LECs), and endometrial cyst,12-14 
accounted for 6.3% of all resected cysts in a recent study.1

Computed tomography (CT) and magnetic resonance 
cholangiopancreatography are commonly used to evaluate 
pancreatic cysts, but both imaging modalities are occasionally 
characterized by difficulties when applied for detailed assess-
ment and adequate characterization of pancreatic cysts. Diag-
noses of main-duct IPMN or serous cystic denoma are thought 
to be almost correct with conventional imaging tools, but the 
accuracy of preoperative diagnosis with conventional imag-
ing tools was found to be only 68% in one study.7,15,16 Endo-
scopic ultrasound (EUS) has recently been widely applied for 
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evaluation of pancreatic cysts because of its better imaging 
resolution and ability to provide cytologic and biochemical 
analysis.6,7,9,10,15,17,18 Although nonneoplastic entities comprise 
a small portion of pancreatic cysts, distinguishing nonneo-
plastic cysts from neoplastic cysts is quite important. Despite 
the rarity of nonneoplastic cysts, it is important to recognize 
their existence and presentation pattern to avoid surgical treat-
ment when possible.

In this article, several rare, nonneoplastic pancreatic cysts 
mimicking neoplastic pancreatic cysts are briefly reviewed. 

RETENTION CYSTS

Retention cysts are defined as cystic dilations of the pancre-
atic duct due to intraluminal obstruction.1 Retention cysts are 
congenital or secondary to obstructions caused by calculi, 
mucin, chronic pancreatitis, or pancreatic adenocarcino-
ma.11,14 Their mucosal linings are known to be mucinous. 
While small fluid loculations are common features of reten-
tion cysts, their appearance sometimes overlaps with that of 
IPMN if the intraluminal obstruction develops proximal to 
the pancreatic duct.19 Incorporating MNCs into differential 
diagnoses is important because both lesions have the similar 
mucinous mucosal lining. Absence of ductal obstructions can 
aid in differential diagnosis.11 Imaging features of both reten-
tion cysts and IPMN are similar and these findings might to 
lead to unnecessary operation (Figs. 1-3). 

Squamous-lined pancreatic cysts

Dermoid cysts
Dermoid cysts in the pancreas are rare and is a teratoma-

tous neoplasm containing squamous, sebaceous, and/or re-
spiratory epithelium and hair follicles.20 Clinical presentation 

is nonspecific. These cysts are frequently appeared in younger 
patients. No gender preference was reported.21 No pathogno-
monic data is known on imaging studies such as transab-
dominal sonography, CT and MRI for their preoperative rec-
ognition.21 Histologic evaluation has revealed rare diagnoses 
of dermoid cysts. Recently the availability of EUS-guided fine 
needle aspiration (EUS-FNA) has been presented as a valu-
able diagnostic adjunct for preoperative evaluation of patients 
with dermoid cysts.22 To date, treatment of dermoid cysts has 
consisted of surgical removal, and conservative treatment has 
not been described in most cases. However, if apt diagnoses 
were made, resection of dermoid cysts would be avoided.21

Lymphoepithelial cyst
LECs of the pancreas are extremely rare, nonneoplastic, in-

trapancreatic or peripancreatic keratinizing cysts with sur-
rounding stroma that resemble lymph nodes.20 LECs are lined 
by a stratified squamous epithelium and contain subepithelial 
lymphoid tissue and follicles.14 In 1985, Lüchtrath and Schrief-

Fig. 1. A unilocular cyst measuring 1.6 cm was revealed on ab-
dominal computed tomography scan.

Fig. 2. A 1.6 cm anechoic cystic lesion with peripheral hyperecho-
ic spots suggestive of debris on endoscopic ultrasound.

Fig. 3. Mucosal layer of retetion cyst (H&E stain, ×200).
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ers23 first described the distinctive morphological features of 
LECs, which were similar to the branchial cleft cysts of the 
lateral neck. The term “LEC of the pancreas” was proposed by 
Truong et al.24 in 1987.

LECs, which comprise about 0.5% of all pancreatic cysts, 
predominantly occur in middle-aged men (mean age, 55; M:F, 
4:1). LECs have well-delineated multilocular (60%) or uniloc-
ular (40%) masses of variable size, ranging from about 1 to 
>15 cm.25 The cyst contents vary from serous to caseous-like, 
depending on the degree of keratin formation.26 The largest 
series in the surgical pathology literature was reported by Ad-
say et al.27 and included a total of 12 patients. Because of their 
rarity, the cytologic features of LECs have been described in 
small case reports. It occurs at any age and no gender prefer-
ence was reported. The pathogenesis of LECs is imprecise. 
One theory suggests an origin from misplaced brachial cleft 
tissue, because the two lesions histologically resemble one an-
other.8 Another theory suggests they originated from squa-
mous metaplasia of an obstructed pancreatic duct, which sub-
sequently protrudes into a peripancreatic lymph node.24,25 
Finally, some investigators have suggested that cysts develop 
from ectopic pancreatic tissue in peripancreatic lymph nodes.24 
This theory would explain the often extrinsic location of the le-
sions and the fact that pancreatic tissue can be found through-
out these lesions.28 Furthermore, benign ectopic pancreatic 
tissue has been reported in peripancreatic lymph nodes.29 In 
contrast to LECs of the head and neck, which are frequently 
associated with viral or systemic illness, there has been no re-
corded evidence of such diseases with pancreatic LECs.8 The 
lesions are not believed to be neoplastic, and no malignant 
behavior has been recorded to date. Additionally, there have 
been no reports of LECs becoming malignant or recurring af-
ter surgical resection. LECs have appeared as both multilocu-
lar and unilocular cysts. No characteristic findings of conven-
tional imaging tools like transabdominal sonography or 
abdominal CT scan. However, recent evidence suggests that 
MRI with a high signal on T1-weighted images and a low sig-
nal on T2 images, which reflects the keratin content of the 
cysts, may facilitate correct diagnosis of LECs.30 In an EUS 
case series conducted by Nasr et al.,31 pancreatic LECs com-
monly appeared as solid, hyperechoic, heterogeneous masses 
with subtle postacoustic enhancement. Occasionally, fine or 
coarse sludge like hyperechoic echo architecture was also 
seen, which was likely due to debris within the cyst.

The first description of cytologic findings of LECs was pub-
lished by Mitchell32 in 1990. The FNA samples typically showed 
abundant, anucleated squamous cells with few benign-appear-
ing nucleated squamous cells, debris (keratinous and amor-
phous), occasional multinucleated giant cells and cholesterol 
crystals.8 FNA is the only tool for diagnosis of LECs when ke-

ratinizing squamous epithelium and lymphoid tissue are ob-
served; however, the specificity and sensitivity of FNA re-
mains poor; the detection of LEC was occurred in almost half 
of all cases to which FNA has been applied.30

Pseudocysts and cystic neoplasms of the pancreas are dif-
ferential diagnoses of LEC. Lack of squamous epithelium in 
the aspirate from pseudocysts and elevation of amylase with 
low carcinoembryonic antigen (CEA) levels are essential to 
differential diagnosis. Aspirates from mucinous cysts usually 
show background extracellular mucus with or without muci-
nous epithelium. However, the degenerated squamous mate-
rial of LECs may be misinterpreted as mucoid material.8,33 
Chemical analysis of pancreatic LECs fluid has rarely been re-
ported. Occasional elevation of CEA and CA 19-9 could lead 
to false diagnosis of mucinous neoplasms, especially because 
EUS-guided FNA samples may show both squamous and 
glandular contaminants.34 However, the presence of abundant 
anucleated squamous epithelium should favor a diagnosis of 
pancreatic LEC. 

If the patient is asymptomatic and EUS-FNA firmly estab-
lished the diagnosis of LEC based on cytological examination 
of the cyst fluid, surgery can be avoided and the patient may 
be followed with serial cross-sectional imaging of the upper 
abdomen.35 Because the absence of cytological proof of LECs, 
even with high cystic fluid CEA and CA 19-9 levels, does not 
completely exclude LEC diagnosis, surgical resection is con-
sidered when making a confident preoperative diagnosis 
(Figs. 4-6). 

Epidermoid cysts
Epidermoid cyst arising from an intrapancreatic accessory 

spleen (ECIPAS) is a rare pancreatic cyst characterized by 
nonneoplastic keratinizing epithelium surrounded by splenic 
parenchyma.20 Most ECIPAS was found incidentally for the 
evaluation of unrelated medical conditions. In some patients, 
the elevation of serum CA 19-9 which causes the confusion 
on malignancy was observed. The reason for the elevation of 
serum CA 19-9 was explained by the presence of squamous 
epithelial lining of the epidermoid cyst.36,37 Three theories 
were suggested as the origin of the cystic epithelium of an 
ECIPAS.38 The first theory suggests that the lesions arise from 
a pancreatic duct protruding into an intrapancreatic accessory 
spleen. The second suggests an origin from a mesothelial in-
clusion with subsequent squamous metaplasia. The third sug-
gests a teratomatous derivation or inclusion of fetal squamous 
epithelium. Because the ECIPAS is frequently misdiagnosed 
as other neoplastic cysts such as MCN, IPMN or infrequently 
neuroendocrine tumor of the pancreas, the crucial issue re-
garding ECIPAS in clinical practice lies on how to appropri-
ately differentiate these lesions from other cystic neoplasms of 
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the pancreas. On account of similarity in radiologic findings 
between an ECIPAS and other pancreatic cystic neoplasms, 
histologic diagnosis as well as imaging studies is demanded 
for differential diagnosis. However, the role of EUS-FNA in 
diagnosing ECIPAS has been limited. In general, cytologic 
analysis of the cystic fluid is nonspecific, revealing macro-
phages and scattered small lymphocytes suggestive of cysts.39 
The fluid CEA levels are usually elevated, and sometimes may 
be very high,40 which could lead to misdiagnosis as having 
MCN or IPMN of the pancreas. Though the results of EUS-
FNA on ECIPAS are still not acceptable so far, the proper di-
agnosis of an ECIPAS might be possible with an adequate 
amount of tissue acquisition including spleen tissue by EUS-
FNA. Correct diagnosis of ECIPAS can lead to conservative 
management (Figs. 7-9).

Squamoid cysts
In 2007, Othman et al.40 reported a new type of squamous-

lined pancreatic cyst termed squamoid cyst of pancreatic 

ducts (SCOP). Both metaplastic squamous/transitional trans-
formation and cystic dilation of the pancreatic ducts are the 
characteristics of these cysts.40 SCOP are variably lined by flat, 
transitional, and stratified squamous epithelial cells that lack a 
granular cell layer and orthokeratosis or parakeratosis40 Lo-
calized ductal obstruction was suggested as an etiology of 
these cysts because unilocular dilatation and metaplasia of 
pancreatic ducts with the presence of chronic pancreatitis and 
a traumatic neuroma are observed in these lesions.20

Histologically, the band of dense lymphoid tissue seen in 
LECs is absent from squamoid cysts. The absence of muci-
nous epithelium can be used to distinguish retention cysts 
from squamoid cysts. Additionally, nuclear p63 expression, a 
marker of squamous/transitional epithelium in nonneoplastic 
epithelial cysts, can be found in the basal layers of the cyst lin-
ing upon immunohistochemical staining.40 In addition, all 
squamoid cysts reported to date have expressed the interca-
lated duct centroacinar cell markers MUC1 and MUC6.40 
Nevertheless, squamoid cysts are often mistaken preopera-

Fig. 7. A small unilocular cyst in pancreas tail was observed on 
abdominal computed tomography scan.

Fig. 4. A large cyst with thin wall and peripheral calcified lesions 
was revealed on abdominal computed tomography scan.

Fig. 5. A large cyst measuring 6 cm with inhomogeneous internal 
echogenicity was observed on endoscopic ultrasound.

Fig. 6. Mucosal layer of lymphoepithelial cyst (H&E stain, ×200).
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tively for potentially malignant lesions such as MCNs.

Squamoid cystosis of pancreatic ducts
Foo et al.20 reported a rare case of multifocal cystic dilation 

and squamoid metaplasia of the distal pancreatic duct system, 
suggesting an extreme variant of SCOP, which they termed 
squamoid cystosis of pancreatic ducts. In their report, marked 
chronic pancreatitis around the involved ducts and a small 
traumatic neuroma near the junction between the affected 
and unaffected pancreatic parenchyma were revealed.

Mucinous nonneoplastic cysts
The term mucinous nonepithelial cyst was first described 

by Kosmahl et al.41 in 2002. They reported five cases of a novel 
nonneoplastic cystic change in pancreas. This benign cyst is 
lined with a monolayer of cuboidal to columnar mucinous 
epithelium and appears as unilocular or multilocular. Com-
munication with the pancreatic duct has not been observed. 

The pathology of MNCs are characterized by mucinous 

differentiation of the lining epithelium, lack of cellular atypia 
or increased proliferation, a thin rim of almost acellular sup-
porting stroma and the absence of communication with the 
pancreatic ducts.41 MNCs are considered benign and have not 
been found to demonstrate any neoplastic features such as 
dysplasia, proliferative activity, invasive growth patterns, or 
metastatic spread to date.

The incidence of MNCs is 2.1% to 3.4% in resected pancre-
atic lesions. MNCs are found over a wide age range (20 to 88 
years), but tend to be more common in females over 50 years 
of age.42 Pancreas head (65%, 13/20) is the most frequently lo-
cation of MNCs. Most MNCs present as a single cyst (70%, 
14/20), with only 30% presenting with multiple lesions.42 Fi-
nally, most MNCs have been found incidentally and their 
clinical presentations are usually nonspecific. The pathogene-
sis of MNCs is unclear. Cao et al.43 proposed that they might 
be related to acinar-ductal mucinous metaplasia. The key 
clinicopathological features of MNCs include: (1) mucinous 
differentiation of the lining epithelium; (2) lack of cellular 
atypia or increased proliferation; (3) a thin rim of supporting, 
almost acellular stroma; (4) lack of communication with the 
duct or biliary system; and (5) preferential localization in the 
pancreatic head.41 It is currently not clear if these cysts are en-
tirely benign or represent the earliest elements of the neoplas-
tic spectrum, which is seen in most mucinous cysts. In the 
case of MNC, it is clear that further molecular analysis must 
be pursued to assess this novel lesion’s place on the spectrum 
of adenoma to carcinoma.44 MNCs represent a diagnostic 
challenge, as they often mimic IPMNs and MCNs clinically 
and radiographically. EUS-FNA obtained cyst fluid often 
demonstrates elevated CEA levels, making differentiation be-
tween benign and premalignant lesions difficult.44 The ab-
sence of characteristic ovarian type stroma can be used to dis-
tinguish MCNs from MNCs, and absence of pancreatic ductal 
communication can exclude IPMNs from MNCs. Atypical ep-
ithelial cells, if present, favor neoplastic mucinous cystic le-
sions and may be a marker to exclude MNCs. A recent study 
reported that MNCs have a positive apomucin phenotype, 
which may distinguish them from IPMNs.43,44 Nevertheless, 
these analyses can only be carried out on postoperative gross 
specimens, and are not useful for preoperative diagnosis.

In a previous investigation of mucin expression in MNCs, 
expression of Muc 5Ac and Muc1 was reported in 14 of 20 
(70%) and five of 20 cases (25%), respectively. Expression of 
Muc2 was not observed in any of these cases.41,43 The images 
of MNCs upon MRI may be indistinguishable from that of 
MCNs, especially if the cysts are large and have thick walls. 
FNA cytology of the epithelium of MNCs shares that of reten-
tion cysts. Retention cysts can be excluded based on the ab-
sence of potential causes or evidence of ductal obstructions; 

Fig. 9. Histologic finding of epidermoid cyst arising from an intra-
pancreatic accessory spleen showed a stratified mucosal epithe-
lium (H&E stain, ×100).

Fig. 8. An arrow showed a small homogeneous hypoechoic lesion 
in pancreas tail on endoscopic ultrasound.
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however, this is not always possible. Nonetheless, although 
EUS-FNA could not distinguish MNCs from retention cysts, 
treatment and prognosis will not be affected owing to the be-
nign nature of both diseases.6 If the diagnosis of MNCs is 

doubtful, surgical resection is a reasonable strategy (Figs. 10-
12). 

Lymphangioma
Lymphangiomas are rare, benign, and congenital malforma-

tions of the lymphatic systems.45 Most lymphangiomas occur 
in the neck (75%) and axillary regions (25%),46 while lymph-
angiomas of the pancreas are extremely rare, accounting for 
only 1% of all occurrences.47 Pancreatic lymphangiomas are 
predominantly found in women, with a female:male ratio of 
approximately 2:1.48 The average age at presentation is 25.6 
years, and most patients are asymptomatic. In the only histo-
logic study of pancreatic lymphangiomas conducted to date, 
the characteristic histological features included multiple cystic 
spaces lined by flattened endothelial cells, irregularly distrib-
uted smooth muscle cells, and lymphoid aggregates in the 
walls of the cysts.48 Although the pathogenesis of lymphangi-
omas is still unclear, a well-established theory suggests that 
lymphangiomas arise from sequestrations of lymphatic tissue 
during embryonic development.49 However, it has been sug-
gested that abdominal trauma, lymphatic obstruction, in-
flammatory processes, surgery or radiation therapy lead to 
the secondary formation of lymphangiomas.50 A diagnosis of 
pancreatic cystic lymphangioma is made if the aspirated fluid 
is chylous in appearance and has an elevated triglyceride lev-
el.51 If the fluid aspirated is serous and has only a mildly ele-
vated triglyceride level, then further diagnostic workup or 
surgical referral may be necessary.52

No malignant transformation of pancreatic cystic lymph-
angiomas has been reported to date. Expectant management 
with follow-up is a reasonable approach; however, the possi-
bility remains for hemorrhage, torsion, rupture, obstruction 
and infection in these patients, especially in the setting of any 
abdominal trauma. This potential should be weighed against 
the risks of surgery, which by most reports is curative.53

CONCLUSIONS

Nonneoplastic pancreatic cysts are rarely encountered dis-
ease entities. Furthermore, some other rare nonneoplastic 
pancreatic cysts were not reviewed in this article such as be-
nign epithelial cysts and duodenal wall cysts (diverticula). 
The cliniacl signficance of these cysts obviously underlies 
their benign nature. However, despite advances in radio-
graphic and minimally invasive diagnostic procedures such as 
EUS-FNA, it is not always possible to distinguish nonneo-
plastic pancreatic cysts from their neoplastic counterparts. 
Nevertheless, clinicians should be familiar with these rare dis-
ease entities, and all available efforts should be exerted to dis-
tinguish these benign nonneoplastic cysts from neoplastic 

Fig. 12. Mucosal layer of mucinous nonneoplastic cyst (H&E stain, 
×200).

Fig. 10. Abdominal computed tomography scan showed 4 cm 
sized well-demarcated low density cystic lesion in pancreas head.

Fig. 11. Endoscopic ultrasound finding showed a 4 cm sized uni-
locular, anechoic lesion in pancreas head.
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cysts with malignant potential before development of thera-
peutic strategies. Better understanding of these nonneoplastic 
cysts might enable unnecessary surgery to be avoided. 
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