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Non-keratinizing immature squamous metaplasia in the 
pancreas mimicking malignancy: a diagnostic pitfall in 
cytology
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This report describes a challenging case in which atypical immature squamous metaplasia was misinterpreted as malignancy. A 69-year-old 
man presented with abdominal pain and loss of appetite. Imaging revealed mild pancreatic duct dilation, parenchymal enlargement, and in-
creased fat attenuation in the transverse mesocolon. Endoscopic ultrasound revealed a hypoechoic lesion in the pancreatic body. The serum am-
ylase level was markedly elevated (1,785 U/L), consistent with acute pancreatitis. Repeated pancreatic juice cytology examinations demonstrat-
ed atypical epithelial clusters, which raised concerns about possible pancreatic ductal adenocarcinoma. Therefore, distal pancreatectomy with 
splenectomy and transverse colon resection were performed. However, histopathological examination revealed only atypical immature squa-
mous metaplasia. Retrospective review of the cytological specimens showed overlapping cell clusters with coarse chromatin, prominent nucleo-
li, nuclear pleomorphism, and peripheral dissociation in a neutrophilic background with focal hemorrhagic necrosis. Although rarely encoun-
tered, squamous metaplastic cells can appear in pancreatic cytology and represent a potential pitfall by mimicking adenocarcinoma.
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INTRODUCTION

The reported frequency of squamous metaplasia in the pancreas 
varies widely in the literature [1,2]. According to the Armed 
Forces Institute of Pathology, squamous metaplasia is found in 
up to 45% of pancreata [3]. It typically arises in the intercalated 
ducts and is characterized by relatively immature squamous epi-
thelial cells occupying the pancreatic ducts [3]. Notably, non-ke-
ratinizing squamous metaplasia is observed more frequently and 
has been referred to as “multilayered metaplasia” [3], “immature 
squamous metaplasia” [2], or “transitional metaplasia” [4].

There have been reports of morphologically identifiable ke-
ratinizing squamous metaplasia in the field of cytology [1,5,6]. 
However, to the best of our knowledge, non-keratinizing im-

mature squamous metaplasia in the pancreas has not been 
discussed, likely because cytology may not identify immature 
squamous metaplastic cells that are non-keratinized and lack 
characteristic features. We have encountered a case in which cy-
tology initially led to a diagnosis of malignancy, but subsequent 
examination of the resected pancreatic specimen revealed only 
atypical immature squamous metaplasia. This report presents 
our findings in this extremely rare case in which immature 
squamous metaplastic cells were identified by cytology.

CASE REPORT

A 69-year-old man visited our hospital with complaints of ab-
dominal pain and loss of appetite. He had no significant med-
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ical history. However, he had a history of consuming 180 mL 
of Japanese sake per day. Abdominal computed tomography 
revealed mild dilation of the main pancreatic duct at the pan-
creatic tail and mild enlargement of the pancreatic parenchyma 
in the same region (Fig. 1). Furthermore, increased density 
was observed in the mesenteric adipose tissue in the area of the 
transverse colon. These findings suggested pancreatitis and fat 
necrosis of the mesenteric adipose tissue supporting the trans-
verse colon. A 16-mm hypoechoic lesion with irregular margins 
was observed in the pancreatic body on endoscopic ultrasound; 
fine-needle aspiration was not performed because of the pan-
creatitis. Pancreatic enzyme assays showed marked elevations 
of serum and pancreatic amylase, reaching peak levels of 1,785 
U/L, which supported the diagnosis of pancreatitis. Serum tu-
mor markers, including S-pancreas antigen-1 (SPAN-1), Duke 
pancreatic antigen-2 (DUPAN-2), carbohydrate antigen 19-9 
(CA19-9), and carcinoembryonic antigen, were all within nor-
mal ranges. Endoscopic pancreatic duct drainage and stenting 
was performed, followed by repeated pancreatic juice cytology 
examinations, which were submitted 15 times over an 11-day 
period. Atypical cells were detected in the final six specimens 
and were interpreted as atypical cells once, suspicious for malig-

nancy three times, and positive for malignancy once. Although 
imaging findings were not definitive for malignancy, repeated 
pancreatic juice cytology demonstrated atypical epithelial clus-
ters with features concerning for adenocarcinoma, leading to 
surgical intervention. Distal pancreatectomy combined with 
splenectomy, resection of the transverse colon, and cholecystec-
tomy were performed. The postoperative course was unevent-
ful. Given the possibility of occult microcarcinoma, the patient 
was followed according to a surveillance protocol similar to that 
for pancreatic malignancy. Computed tomography and serum 
tumor marker assessments were performed every 6 months. 
Although the serum carcinoembryonic antigen level fluctuated 
between 5 ng/mL and 8 ng/mL, no other clinical, radiological, 
or laboratory evidence of malignancy was identified during 5 
years of follow-up, and surveillance was subsequently discon-
tinued.

Cytological findings
Alcohol-fixed slides were stained by the Papanicolaou method 
in the cytology laboratory. Numerous cell clusters with over-
lapping arrangements were observed against a background of 
diffuse neutrophilic infiltration (Fig. 2A, B). Focal hemorrhagic 
necrosis was present (Fig. 2A). The cell clusters contained large 
cells with coarse nuclear chromatin, and nucleoli were prom-
inent and enlarged (Fig. 2C). Nuclear pleomorphism was evi-
dent, with irregular nuclear arrangement and cell dissociation 
observed at the periphery of the clusters (Fig. 2D–H). Taken 
together, these cytological features of architectural complexity, 
nuclear atypia, and a necrotic inflammatory background sup-
ported a diagnosis of pancreatic ductal adenocarcinoma.

Histopathological findings
Macroscopically, a portion of the cut surface of the pancreas 
showed necrosis as a result of pancreatitis. However, no distinct 
mass was identified (Fig. 3A). Histologically, mild fibrosis and 
dilated peripheral pancreatic ducts were observed, consistent 
with chronic pancreatitis. Focal necrosis of the surrounding ad-
ipose tissue and pancreatic parenchyma was also present, indi-
cating superimposed acute pancreatitis (Fig. 3B). Furthermore, 
the concurrently resected transverse colon showed extensive 
mesenteric necrosis, consistent with the preoperative computed 
tomography findings and supportive of marked acute pancre-
atitis. The epithelium of the main pancreatic duct was exten-
sively denuded, and squamous metaplasia was widely observed 
in both the main pancreatic duct and its branches (Fig. 3C, D). 

Fig. 1. Abdominal computed tomography scan showing mild dila-
tation of the main pancreatic duct at the pancreatic tail and mild 
enlargement of the pancreatic parenchyma in the same region (ar-
row).
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Fig. 2. Cytological findings. (A) Clusters of large epithelial cells within a necrotic background. (B) Large cell clusters with complex overlap-
ping. (C–H) Cell clusters demonstrating pleomorphism with irregular nuclear contours, coarse chromatin, and prominent nucleoli. At the 
periphery, cell dissociation and scattered atypical cells are observed.

The squamous metaplastic cells varied in nuclear size, nuclear 
pleomorphism, and architectural disarray, closely resembling 
the atypical cells identified on cytological examination (Fig. 
3E–G). Apart from the atypical immature squamous metapla-

sia, only a focal low-grade PanIN (pancreatic intraepithelial 
neoplasia)-equivalent mucinous epithelial metaplasia was ob-
served in a single branch.
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Fig. 3. Macroscopic and microscopic findings in the resected pancreas. (A) Macroscopic view of the cut surface of the resected pancreas. 
No obvious tumor was identified on gross examination. (B) Hemorrhagic necrosis in the main pancreatic duct. (C) Partial dilatation of the 
main pancreatic duct with foci of squamous metaplasia. (D–G) Higher magnification reveals nuclear atypia of the squamous epithelial cells, 
corresponding to the atypical epithelial cells observed on cytology.
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DISCUSSION

The key diagnostic cytopathological features of pancreatic duc-
tal adenocarcinoma include a necrotic background, loosely co-
hesive cell clusters, uneven nuclear spacing, loss of polarity (i.e., 
“drunken honeycomb”), hyperchromatic nuclei, and nuclear 
irregularity [7,8]. In the present case, the cytological specimens 
showed a necrotic and hemorrhagic background with clusters 
of varying sizes composed of large cells showing marked nucle-
ar pleomorphism, irregular nuclear contours, coarse chromatin, 
and prominent nucleoli. Partial loss of cellular cohesion with 
cytologic features closely overlapped with those characteristic 
of pancreatic ductal adenocarcinoma led to an initial interpre-
tation of malignancy. However, the hemorrhagic necrosis ob-
served in the background was likely attributable to acute pan-
creatitis, based on clinical findings and the marked presence of 
neutrophils.

False-positive cytology results in patients with chronic pan-
creatitis have been reported previously [9-11]. Chronic pancre-
atitis causes reactive nuclear enlargement and pleomorphism of 
pancreatic ductal epithelium because of inflammation, which 
presents cytologically with features that can be mistaken for 
adenocarcinoma [11,12]. However, false positives caused by 
squamous metaplasia have not been discussed until now. In the 
present case, although findings suggestive of chronic pancre-
atitis were observed, they were limited to mild fibrosis, and the 
main pathology was acute pancreatitis.

Bixler et al. [1] described atypical squamous metaplasia as 
being characterized by mild to moderate nuclear hyperchroma-
sia, nuclear enlargement up to four to five times the size of nor-
mal nuclei with pleomorphism, and nuclear irregularity with a 
relatively preserved nuclear-to-cytoplasmic ratio. Layfield et al. 
[6] reported that even when atypical squamous metaplastic cells 
are present, they can be distinguished from adenosquamous 
carcinoma or squamous cell carcinoma based on the number 
of atypical cells and the degree of nuclear atypia. Specifically, 
unlike squamous cell carcinoma or adenosquamous carcinoma, 
atypical squamous metaplastic cells tend to form cohesive clus-
ters and lack necrotic debris in the background. However, in 
the present case, the atypical squamous metaplastic cells lacked 
overt keratinization and had scant cytoplasm with a high nu-
clear-to-cytoplasmic ratio, closely mimicking atypical glandular 
cells and leading to misinterpretation as adenocarcinoma.

Histologically, immature squamous metaplastic cells in the 
pancreas are readily identifiable in resected specimens, allowing 

easy differentiation from malignancy, but can sometimes show 
atypia, necessitating differentiation from high-grade pancreatic 
intraepithelial neoplasia and other premalignant lesions [2,4]. 
In our case, atypical squamous metaplasia was identified his-
tologically. The squamous metaplastic epithelial cells showed 
a tendency to detach from the ductal lining in both the main 
pancreatic duct and its branches. The morphology of these 
exfoliated cells closely resembled the atypical epithelial clusters 
observed in the cytological specimens, allowing retrospective 
recognition that the cytologically atypical cells corresponded to 
squamous metaplastic cells. On high-power examination, these 
cells were relatively large with architectural disarray, irregular 
nuclear contours, and coarse chromatin. Although these fea-
tures represented marked cytological atypia at high magnifica-
tion, low-power examination revealed unequivocal squamous 
metaplasia, and malignancy was not suspected histologically. 
These cells were considered to represent reactively enlarged 
squamous metaplastic cells with cytological atypia; however, 
when fragmented and exfoliated in pancreatic juice, they can 
closely mimic adenocarcinoma cells, as in the present case. This 
represents a significant diagnostic pitfall that has not been pre-
viously reported and should be carefully noted.

A retrospective review of the cytological findings in this case 
revealed several features that could have helped avoid this di-
agnostic error. Although it remains uncertain whether atypical 
squamous metaplasia could be reasonably suspected when a 
similar case is encountered in routine practice, several obser-
vations from this case may nonetheless provide limited but im-
portant clues. Although the cell clusters showed some degree of 
peripheral dissociation, they were generally cohesive. Further-
more, despite the prominent nuclear pleomorphism and atypia, 
most nuclei were centrally positioned within the cells, and the 
cytoplasmic margins around them were discernible. Although 
subtle and easily overlooked, these findings, in retrospect, were 
more consistent with squamous metaplasia than with true ma-
lignancy.

Pancreatic juice cytology has been performed in cases where 
the lesion is not clearly visible on imaging or is complicated 
by acute pancreatitis, with relatively high diagnostic sensitivity 
[13,14]. Repeated cell sampling via endoscopic pancreatic duct 
drainage and stenting allows for examination of more cells, 
improving the diagnostic accuracy. Sagami et al. [13] examined 
pancreatic juice cytology in 13 cases and reported that those 
with a greater number of positive results were more likely to 
represent true positives, whereas there were fewer positive find-
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ings in cases with false-positive results. In our case, pancreatic 
juice cytology was submitted 15 times over a period of 11 days. 
Three of the samples were diagnosed as suspicious for malig-
nancy and one as positive for malignancy. Squamous metaplas-
tic cells arise in the pancreatic ducts, so are likely to appear in 
pancreatic juice cytology. Therefore, the presence of atypical 
squamous metaplastic cells should be regarded as a cytological 
finding of particular concern in pancreatic juice specimens.

In conclusion, squamous metaplasia can occur in patients 
with chronic and/or acute pancreatitis and even in those “with-
out pancreatitis,” occasionally displaying atypia and leading to 
cytological findings that may mimic adenocarcinoma. Recog-
nition of these cells as squamous metaplastic cells in cytology 
is extremely challenging because of the lack of keratinization. 
When cytological features raise suspicion for adenocarcinoma 
but are not definitive and no mass lesion is detected on im-
aging, the possibility of benign reactive atypical cells, such as 
atypical squamous metaplastic cells, should be carefully consid-
ered, especially in pancreatic juice cytology.
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