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ABSTRACT 
Context Pancreatic cysts are increasingly detected incidentally, many of which are premalignant. Despite EUS-FNA and CEA level 
measurement, the diagnosis of a premalignant cyst may remain uncertain. Case report We report two cases of incidentally found 
pancreatic cysts where initial EUS-FNA cyst aspirates yielded thin fluid with very low CEA levels. Repeat aspirations one year later 
revealed markedly different results (slightly viscous fluid with significantly elevated CEA levels) which prompted surgical resection 
in both cases. Final surgical pathology revealed mucinous cystic neoplasms. Conclusion Pancreatic cyst fluid CEA levels may 
increase over time, possibly due to neoplastic progression. A heightened index of suspicion for a neoplastic cyst should remain in the 
appropriate patient population, despite conflicting data. In cases of initial low aspirate CEA levels, we recommend a repeat EUS-
FNA at a later date to exclude a premalignant lesion. 
 
INTRODUCTION 
 
Pancreatic cysts are being detected at an increasing rate 
with many found incidentally during routine imaging 
for unrelated indications [1, 2]. Mucinous cysts, which 
carry malignant potential, are most common today and 
thus it is recommended that pancreatic cysts undergo 
EUS-FNA for diagnostic purposes, as morphology 
alone is unreliable [3, 4, 5, 6]. Aspirate cytology is 
specific, but lacks sensitivity. An elevated cyst fluid 
CEA level is the most accurate tumor marker for 
diagnosing a mucinous cyst, whereas pseudocysts and 
serous cystadenomas have low to absent CEA levels 
[7]. It is currently recommended that all mucinous 
cystic neoplasms undergo surgical resection given the 
malignant risk [8]; therefore, it is important to 
differentiate these from other cystic lesions, which may 
have benign natural histories and can be followed 
conservatively. Short of surgical pathology, pancreatic 
cysts can still present a diagnostic dilemma. We 
present two cases of mucinous cystic neoplasm, where 
initial aspirate CEA levels were very low; however, 
subsequent levels were markedly elevated and 
prompted surgical resection. 
 

CASE SERIES 
 
Patient #1 
 
A 45-year-old female was referred for evaluation of an 
incidental cystic lesion in the tail of the pancreas 
(Figure 1). Initial EUS examination revealed a 29x18 
mm unilocular cyst in the tail of the pancreas (Figure 
2). EUS-FNA yielded a clear watery fluid with a CEA 
level of 7.4 ng/mL and an elevated amylase level of 
158,464 IU/L. Cytology revealed rare macrophages 
with debris; a mucicarmine stain was negative. The 
results were felt to be most consistent with a 
pseudocyst; however, there was no history of 
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Figure 1. CT scan of unilocular cyst within the tail of the pancreas. 
(Patient #1). 
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pancreatitis. Surveillance EUS was recommended and 
was performed one year later. This exam revealed a 
36x30 mm anechoic cyst with a very small septation. 
The cyst aspirate was clear but slightly viscous, with an 
elevated CEA level of 457 ng/mL. Cytology again 
revealed macrophages and degenerated cells with a 
negative mucicarmine stain. A mucinous cystic 
neoplasm was suspected, and the patient underwent 
uneventful laparoscopic resection. Final surgical 
pathology revealed a mucinous cystic neoplasm with 
focal borderline features (Figure 3). 
 
Patient #2 
 
A 42-year-old female was referred for evaluation of an 
incidental pancreatic tail cyst found on CT (Figure 4). 
Initial EUS assessment revealed a 17x10 mm anechoic 
and thinly septated cyst. The FNA aspirate was a thin 

clear fluid with a CEA level of 9.4 ng/mL. Cytology 
revealed a few clusters of bland epithelial cells 
(mucicarmine negative) and debris. Given the 
possibility that this could still represent a mucinous 
cystic neoplasm, surveillance EUS was recommended. 
One year later, EUS revealed a 15x12 mm thinly 
septated cyst (Figure 5); however, the fluid was slightly 
viscous, with an elevated CEA level of 9,646 ng/mL. 
Cytology revealed numerous hemosiderin-laden 
histiocytes and rare ductal epithelial cells. Given 
suspicion for mucinous cystic neoplasm, the patient 
underwent laparoscopic resection, and surgical 
pathology verified a mucinous cystic neoplasm with 
low grade dysplasia. 
 
DISCUSSION 
 
Despite cross-sectional imaging, EUS, FNA cytology 
and cyst fluid tumor marker evaluation, pancreatic 
cysts can still pose a diagnostic dilemma. As the 
accuracy of an elevated CEA level (greater than 198 
ng/mL) is only 79% [7], one in five pancreatic cysts 

Figure 2. Initial EUS revealing a 29 mm cyst in the pancreatic tail. 
(Patient #1). 
PT: pancreatic tail; SPL: spleen 

Figure 3. Gross pathology image of the resected mucinous cystic 
neoplasm. (Patient #1). 

Figure 4. CT scan of a small cyst in the pancreatic tail. (Patient #2). 

Figure 5. Corresponding EUS image revealing a finely septated 15 
mm pancreatic cyst. (Patient #2). 
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with non-elevated CEA levels may still be mucinous, 
and thus premalignant. Demographic knowledge of the 
spectrum of pancreatic cysts is important, as it may 
raise clinical suspicion despite conflicting data. 
Mucinous cystic neoplasms are exclusive to women, 
and are found most commonly in the pancreatic body 
or tail. The majority is septated but a unilocular variety 
also exists. Given the malignant potential, it is 
recommended that all mucinous cystic neoplasms 
undergo resection in appropriate surgical candidates [9, 
10], as the five-year cure rate is 100% following 
resection of benign or borderline lesions [11, 12]. 
It is important to accurately differentiate pancreatic 
cysts preoperatively, as lesions such as serous 
cystadenomas, lymphoepithelial cysts and retention 
cysts may be managed conservatively unless symptoms 
arise. In this technologic era, we should be able to 
avoid unnecessary pancreatic surgery more often than 
not, underscoring the importance of additional data. 
We cannot explain why the fluid characteristics 
(viscosity, CEA level) changed so drastically upon 
surveillance FNA in our two patients, other than 
maturation or neoplastic progression of the lesion. It is 
possible that heterogeneity of mucinous epithelial cells 
within septated cysts could give rise to 
“compartmentalized” CEA elevation. However, we do 
not feel this would be applicable to our cases given the 
non-complex EUS appearance of the cysts. 
Additionally, it is unclear whether CEA levels may 
temporally vary in intraductal papillary mucinous 
neoplasms, notably the branch duct variety. We suspect 
this is probable, but depends on the evolutionary phase 
of intraductal papillary mucinous neoplasm at the time 
of EUS-FNA. Branch ducts with mucinous hyperplasia 
may have lower CEA content than lesions with truly 
dysplastic epithelium, reflecting the heterogeneity of 
this multifocal disease process. 
Given our reported experience, we recommend 
performance of a subsequent EUS with repeat FNA in 
patients with a possible mucinous cyst, in whom initial 
data did not support this diagnosis. Granted, we only 
recommend this practice in satisfactory surgical 
candidates where it may lead to appropriate 
management in otherwise asymptomatic patients. This 
experience underscores the importance of demographic 
knowledge of cystic lesions of the pancreas. 
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