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CASE REPORT

A case of pancreatic adenosquamous cell 
carcinoma with a pseudocyst following curative 
surgery
Nao Kitasaki1, Tomoyuki Abe1*   , Masashi Inoue1, Marino Teshima1, Masataka Nakagawa1, Masatoshi Kochi1, 
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Abstract 

Background  Pancreatic adenosquamous cell carcinoma (PASC) is a relatively rare histological type of pancreatic 
malignancy, and preoperative diagnosis is difficult because of its rarity. PASC accounts for 1–4% of all pancreatic 
cancers, and even after curative surgery, its prognosis is poorer than that of ordinary pancreatic adenocarcinoma. 
Pathologically, it shows glandular and squamous differentiation of cells. Complete resection is the only method 
to achieve a good long-term prognosis, and an increasing doubling time of PASC is considered to indicate early 
recurrence after surgery. Here, we report a rare case of PASC with an infected pancreatic cyst that was difficult to treat, 
along with a review of the literature.

Case presentation  A woman in her 80s with a history of breast cancer presented with pericardial pain. Computed 
tomography revealed a 20-mm hypovascular tumor in the body of the pancreas and a 27-mm pseudocyst. Endo-
scopic retrograde cholangiopancreatography showed a severe main pancreatic duct stenosis in the body of the pan-
creas that made cannulation impossible, and contrast media extravasation was due to pancreatic duct disruption 
in the pancreatic tail. Endoscopic fine-needle aspiration revealed that the tumor was a PASC. Because the patient had 
an infected pancreatic cyst, central intravenous nutrition and antibiotics were administered, which stabilized her gen-
eral condition. She was diagnosed with resectable PASC and underwent distal pancreatectomy with lymphadenec-
tomy. The postoperative course was uneventful. Immunohistochemical analysis of the resected specimen confirmed 
T2N0M0 stage IB. Systemic adjuvant chemotherapy with S-1 is ongoing.

Conclusion  Appropriate preoperative management and preoperative accurate staging (T2N0M0 stage IB) of PASC 
with curative surgery can ensure predictable outcomes.
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Background
Pancreatic adenosquamous cell carcinoma (PASC) is a 
relatively rare histological type of pancreatic malignancy, 
and preoperative diagnosis is difficult because of its 

rarity. PASC accounts for 1–4% of all pancreatic cancers, 
and even after curative surgery, its prognosis is poorer 
than that of ordinary pancreatic adenocarcinoma [1–3]. 
Pathologically, it shows glandular and squamous differ-
entiation of cells. Complete resection is the only method 
to achieve a good long-term prognosis, and an increas-
ing doubling time of PASC is considered to indicate early 
recurrence after surgery.

However, the pathophysiology of PASC remains 
unclear. Several hypotheses regarding the histogenesis 
of PASC can be summarized as follows: adenocarcinoma 
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transforms into squamous cell carcinoma (SCC), bipo-
tential undifferentiated cell, collision tumor, or squamous 
metaplasia origin. Radiological findings are the key to 
disease diagnosis, and a precise preoperative diagnosis 
allows curative resection to be performed as early as pos-
sible [4, 5]. Here, we report a rare case of PASC with an 
infected pancreatic cyst that was difficult to treat, along 
with a review of the literature.

Case presentation
A woman in her 80s presented to our hospital for a peri-
cardial pain examination. Her medical history included 
breast cancer and dementia. Laboratory analysis dem-
onstrated an elevated inflammatory response with pan-
creatic enzyme, normal carcinoembryonic antigen, and 
carbohydrate antigen 19-9 levels. However, elevated 
levels of duke pancreatic monoclonal antigen type 2 
(DUPAN-2) were observed (454 U/mL). Computed 
tomography (CT) revealed a 20-mm hypovascular tumor 
in the body of the pancreas and a 27-mm pseudocyst. 
The distal part of the main pancreatic duct was dilated 
due to obstruction by the tumor, and the pancreatic cyst 
was continuous with the pancreas. A contrast effect was 
observed in the early phase without significant lymph 
node enlargement (Fig. 1A–C). Magnetic resonance chol-
angiopancreatography revealed a tumor in the pancreatic 
body and complete obstruction of approximately 12 mm 
of the main pancreatic duct. A high-signal pancreatic 
effusion and a pseudocyst were seen on a T2-weighted 
image of the pancreatic tail (Fig. 2A, B). Endoscopic ret-
rograde cholangiopancreatography showed that the main 
pancreatic duct stenosis in the body of the pancreas was 
so severe that cannulation was impossible, and contrast 
media extravasation was due to pancreatic duct disrup-
tion in the pancreatic tail (Fig. 3) Endoscopic ultrasonog-
raphy fine-needle aspiration revealed that the tumor was 
PASC.

Aeromonas caviae was detected in culture examina-
tion of the pancreatic fluid, and a diagnosis of an infected 
pancreatic cyst was made. Central intravenous nutrition 
and antibiotics were administered, which stabilized her 
general condition. The patient was diagnosed with resect-
able PASC and underwent distal pancreatectomy with 
splenectomy. We performed washing cytology, which 
revealed a negative result by frozen section analysis. The 
intraoperative duration was 280 min, and the blood loss 
was 600 mL.

Macroscopically, a 25 × 22 × 22  mm lesion was 
observed in the body of the pancreas, indicating com-
plete occlusion of the main pancreatic duct. The pancre-
atic resection margins were negative, and no lymph node 
metastases were identified. The caudal part of the pan-
creas showed evidence of chronic sclerosing pancreatitis. 

Yellow-cell granuloma formation was observed after pan-
creatic effusion (Fig. 4A, B). The cellular picture of ade-
nocarcinoma was characterized by enlarged nucleoli, 
small and large immobile nuclei, and SCC with enlarged 
nuclei and an oval shape. Immunohistochemical analy-
sis of the tumor showed that periodic acid–Schiff (PAS) 
staining and anti-p40 immunostaining were positive, 
leading to the diagnosis of SCC of the pancreatic gland 
(Fig. 5A–C).

The postoperative course was uneventful. Immunohis-
tochemical analysis of the resected specimen confirmed 
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Fig. 1  Abdominal dynamic CT findings. A–C CT revealed a 20-mm 
hypovascular tumor in the body of the pancreas and a 27-mm 
pseudocyst. The distal part of the main pancreatic duct was dilated 
due to obstruction by the tumor, and the pancreatic cyst 
was continuous with the pancreas (white arrow). CT computed 
tomography
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the diagnosis of tumor node metastasis [TNM] classifica-
tion as T2N0M0 stage IB. Systemic adjuvant chemother-
apy with S-1 is ongoing without any recurrence.

Written informed consent was obtained from the 
patient for the publication of this case report and accom-
panying images.

Discussion
PASC shows an aggressive behavior, and its progno-
sis, even after curative surgery, remains poorer than 
that of conventional pancreatic ductal adenocarcinoma 
(PDAC). Boecker et al. reported that the median overall 
survival in PASC was worse than in PDAC (8.2 months 
vs. 20.1  months, P = 0.089) [3]. Curative surgery signifi-
cantly affects the prognosis of patients with PASC and 

PDAC. Positive lymph nodes, margin-positive resec-
tions, and older age (≥ 65  years) were associated with a 
poor prognosis in patients with PASC [5–7]. Periop-
erative systemic chemotherapy combined with pancrea-
tectomy is the standard treatment for resectable and 
borderline PDAC. However, the optimal perioperative 
systemic chemotherapy for PASC remains unknown [5, 
8]. Wild et al. reported that a platinum-based agent used 
as a component of adjuvant therapy prolongs recurrence-
free survival in patients with PASC [8]. Notably, patients 
with PASC who are at high risk of recurrences, such as 
those with a large tumor diameter, advanced T stage, 
and tumor differentiation, tend to show high sensitivity 
to adjuvant chemotherapy [5]. In the genetic profile of 
PASC, PTEN was significantly more altered than in that 
of PDAC, indicating that PI3K inhibitors could play an 
important role in the antitumor effect in the future [9].

Despite the unavailability of a well-established periop-
erative systemic chemotherapy regimen for patients with 
PASC, curative surgery following adjuvant chemotherapy 
may prolong survival, as observed in our case. Moreover, 
Aigner et  al. reported the effectiveness of intra-arterial 
infusion chemotherapy and isolated upper abdominal 
perfusion chemotherapy [10]. Nomogram-based mod-
els for evaluating personalized long-term prognosis in 
patients with PASC were retrieved from the Surveillance, 
Epidemiology, and End Results program database [11]. 
Considering the limited data regarding optimal regimens 
related to PASC, this nomogram may help select patients 
who would gain the maximum benefit of the treatment. 
Therefore, further studies are required in adjuvant chem-
otherapy for PASC.

A
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Fig. 2  Magnetic resonance cholangiopancreatography findings. A, 
B Magnetic resonance cholangiopancreatography revealed a tumor 
in the pancreatic body and complete obstruction of ~ 12 mm 
of the main pancreatic duct. A high-signal pancreatic effusion 
and pseudocyst were seen on a T2-weighted image of the pancreatic 
tail (white arrow)

Fig. 3  Endoscopic retrograde cholangiopancreatography findings. 
Endoscopic retrograde cholangiopancreatography showed 
that the main pancreatic duct stenosis in the body of the pancreas 
was so severe that cannulation was impossible, and extravasation 
of contrast media was due to pancreatic duct disruption 
in the pancreatic tail (white arrow)
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The malignant potential of PASC is strongly associated 
with the tumor’s SCC components. Adenosquamous cell 
carcinomas originating from organs lined by glandular 
epithelium, such as the colon, rectum, breast, and pros-
tate, are rare. Their clinical prognosis is poor, and their 
behavior is more aggressive than that of conventional 
adenocarcinomas. Several studies have reported sig-
nificantly shorter doubling times for SCC than for lung 
adenocarcinomas, and some studies have reported that 
PASC tumors are larger than PDAC lesions. The patho-
genesis of PASC remains unclear, although the following 
hypotheses have been proposed: (a) it originates from 
cancer stem cells, followed by (b) squamous metaplasia 
of the intestinal mucosa, (c) malignant squamous meta-
plastic transformation of adenocarcinoma, and (d) colli-
sion of the two components.

The cancer stem cell hypothesis is considered to be 
the most likely pathogenic contributor, as reported in 
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Fig. 4  Histopathological findings of the resected specimen. A, B 
Macroscopically, a 25 × 22 × 22 mm lesion was observed in the body 
of the pancreas, showing complete occlusion of the main pancreatic 
duct. The pancreatic resection margins were negative, and no lymph 
node metastases were identified. The tumor caused dilation 
of the peripheral pancreatic ducts, but there was no tendency 
of invasion of the pancreatic ducts peripheral to the tumor 
(white arrow). The caudal pancreas shows evidence of chronic 
sclerosing pancreatitis. Yellow-cell granuloma formation is evident 
after pancreatic effusion (orange arrow)
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Fig. 5  Histopathological findings of the resected specimen. A The 
cellular picture of adenocarcinoma is characterized by enlarged 
nucleoli, small and large immobile nuclei, and squamous 
cell carcinoma with enlarged nuclei and an oval shape. B, C 
Immunohistochemical analysis of the tumor showed that periodic 
acid–Schiff staining and anti-p40 immunostaining were 
positive, leading to the diagnosis of squamous cell carcinoma 
of the pancreatic gland
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previous studies [12, 13]. However, the association 
between the number of SCC components and the prog-
nosis remains unclear. Voong et  al. reported that the 
percentage of squamous differentiation was not asso-
ciated with median overall survival (< 30% vs. ≥ 30%) 
[5]. Conversely, some studies have reported that pro-
gression patterns of the SCC component are character-
ized by vascular invasion as opposed to metastasis to 
the surrounding lymph nodes, which may explain the 
greater tendency of PASC to show vascular invasion 
and distant metastasis to the lungs and liver compared 
to that of PDAC [14, 15]. It has been hypothesized 
that the proliferation of the SCC component of PASC 
results in distant metastasis to the lungs and liver and is 
therefore associated with a poorer prognosis than that 
of PDAC.

The rarity of pancreatic PASC and the rapidity of its 
progression explain the difficulty in diagnosing this 
malignancy. In this case, the imaging findings led to an 
initial suspicion of a tumor, and various tests were per-
formed to confirm the diagnosis. Accordingly, early treat-
ment of the infected pancreatic cyst and radical surgery 
for the advanced PASC were possible, rendering this case 
to be a useful example for determining a treatment strat-
egy. Clinically, anorexia and weight loss due to abdominal 
pain, with or without jaundice, are typical initial symp-
toms similar to those used to diagnose primary pancre-
atic adenocarcinoma [1]. Diagnosis is based on CT and 
endoscopic ultrasound biopsy in the absence of meta-
static sites, as in our case report. CT of PASC lesions 
commonly shows the presence of central necrosis within 
the tumor mass and the propensity for vascular and 
nerve encasement [16].

To our knowledge, endoscopic ultrasound features 
have rarely been described in the literature, and PASC 
usually appears as a solid and hypoechoic lesion that is 
not well-defined [17]. This case is unique in that it was 
discovered because of the appearance of symptoms due 
to pancreatic fluid leakage caused by pancreatic duct 
obstruction. Normally, pancreatic cancer is characterized 
by atrophy of the peripheral pancreas due to pancreatic 
duct obstruction. However, PASC is characterized by 
dilatation and intratumoral necrosis, resulting in duct 
dilation and collapse [18, 19]. In squamous epithelium-
dominant tumors, the central part of the tumor may 
undergo necrosis because angiogenesis cannot keep pace 
with the tumor, or the interstitial space may become 
wider because of the tendency toward keratinization, 
which may contribute to the formation of cysts [20]. In 
cases of mass formation resulting in pancreatic duct dila-
tion, it is essential for diagnosis and treatment. PASC is a 
rare histological type of pancreatic cancer with a poorer 
prognosis than conventional PDAC. Special attention 

should be paid to early recurrence of PASC and delayed 
remnant pancreatic cancer.

This case report has been reported in line with the 
SCARE Criteria.

Conclusions
We presented a case of PASC diagnosis requiring CT, 
endoscopic retrograde cholangiopancreatography, and 
fine-needle aspiration due to its atypical presentation 
with pericardial pain. Prompt intervention with cen-
tral intravenous nutrition and antibiotics stabilized the 
patient with an infected pancreatic cyst, enabling a sub-
sequent successful distal pancreatectomy. Preoperative 
accurate staging (T2N0M0 stage IB) with curative sur-
gery led to a predictable outcome.

Abbreviations
PASC	� Pancreatic adenosquamous cell carcinoma
DUPAN-2	� Duke pancreatic monoclonal antigen type 2
PAS	� Periodic acid–Schiff
PDAC	� Pancreatic ductal adenocarcinoma
SCC	� Squamous cell carcinoma
CT	� Computed tomography

Acknowledgements
Not applicable.

Author contributions
NK and TA conceived the presented idea and developed the theory and 
performed the computations. MI, MT, MN, MK, RH, and KT encouraged to 
investigate a specific aspect and supervised the findings of this work. All 
authors discussed the results and contributed to the final manuscript.

Funding
There is no role of the funding body in the design of the study and collection, 
analysis, and interpretation of data and in writing the manuscript.

Availability of data and materials
Data sharing not applicable to this article as no datasets were generated or 
analyzed during the current study.

Declarations

Ethics approval and consent to participate
All procedures used in this research were approved by the Ethical Committee 
of National Hospital Organization Higashihiroshima Medical Hospital.

Consent for publication
Written informed consent was obtained from the patient for the publication 
of this case report and accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 1 February 2024   Accepted: 11 March 2024

References
	1.	 Simone CG, Zuluaga Toro T, Chan E, Feely MM, Trevino JG, George TJ 

Jr. Characteristics and outcomes of adenosquamous carcinoma of the 
pancreas. Gastrointest Cancer Res. 2013;6:75–9.



Page 6 of 6Kitasaki et al. Surgical Case Reports           (2024) 10:74 

	2.	 Agha RA, Borrelli MR, Farwana R, Koshy K, Fowler AJ, Orgill DP, et al. The 
PROCESS 2018 statement: updating Consensus Preferred Reporting Of 
CasE Series in Surgery (PROCESS) guidelines. Int J Surg. 2018;60:279–82.

	3.	 Boecker J, Feyerabend B, Tiemann K, Buchwalow I, Wagner KC, Oldhafer 
KJ, et al. Adenosquamous carcinoma of the pancreas comprise a hetero-
geneous group of tumors with the worst outcome: a clinicopathological 
analysis of 25 Cases identified in 562 pancreatic carcinomas resected with 
curative intent. Pancreas. 2020;49:683–91.

	4.	 Katz MH, Taylor TH, Al-Refaie WB, Hanna MH, Imagawa DK, Anton-Culver 
H, et al. Adenosquamous versus adenocarcinoma of the pancreas: a 
population-based outcomes analysis. J Gastrointest Surg. 2011;15:165–74.

	5.	 Voong KR, Davison J, Pawlik TM, Uy MO, Hsu CC, Winter J, et al. Resected 
pancreatic adenosquamous carcinoma: clinicopathologic review and 
evaluation of adjuvant chemotherapy and radiation in 38 patients. Hum 
Pathol. 2010;41:113–22.

	6.	 Wild AT, Dholakia AS, Fan KY, Kumar R, Moningi S, Rosati LM, et al. Efficacy 
of platinum chemotherapy agents in the adjuvant setting for adenosqua-
mous carcinoma of the pancreas. J Gastrointest Oncol. 2015;6:115–25.

	7.	 Hester CA, Augustine MM, Choti MA, Mansour JC, Minter RM, Polanco 
PM, et al. Comparative outcomes of adenosquamous carcinoma of the 
pancreas: an analysis of the National Cancer Database. J Surg Oncol. 
2018;118:21–30.

	8.	 Hue JJ, Katayama E, Sugumar K, Winter JM, Ammori JB, Rothermel LD, 
et al. The importance of multimodal therapy in the management of 
nonmetastatic adenosquamous carcinoma of the pancreas: analysis of 
treatment sequence and strategy. Surgery. 2021;169:1102–9.

	9.	 Sakakida T, Ishikawa T, Doi T, Morita R, Kataoka S, Miyake H, et al. 
Genomic landscape and clinical features of rare subtypes of pancreatic 
cancer: analysis with the national database of Japan. J Gastroenterol. 
2023;58:575–85.

	10.	 Aigner KR, Gailhofer S, Selak E, Aigner K. Intra-arterial infusion chemother-
apy versus isolated upper abdominal perfusion for advanced pancreatic 
cancer: a retrospective cohort study on 454 patients. J Cancer Res Clin 
Oncol. 2019;145:2855–62.

	11.	 Fang Y, Su Z, Xie J, Xue R, Ma Q, Li Y, et al. Genomic signatures of pancre-
atic adenosquamous carcinoma (PASC). J Pathol. 2017;243:155–9.

	12.	 Yang Z, Shi G, Zhang P. Development and validation of nomograms 
to predict overall survival and cancer-specific survival in patients with 
pancreatic adenosquamous carcinoma. Front Oncol. 2022;12: 831649.

	13.	 Moslim MA, Lefton MD, Ross EA, Mackrides N, Reddy SS. Clinical and his-
tological basis of adenosquamous carcinoma of the pancreas: a 30-year 
experience. J Surg Res. 2021;259:350–6.

	14.	 Hoshimoto S, Hoshi N, Hishinuma S, Shirakawa H, Tomikawa M, Ozawa 
I, et al. Clinical implications of the proliferative ability of the squamous 
component regarding tumor progression of adenosquamous carcinoma 
of the pancreas: a preliminary report. Pancreatology. 2017;17:788–94.

	15.	 Komatsu H, Egawa S, Motoi F, Morikawa T, Sakata N, Naitoh T, et al. 
Clinicopathological features and surgical outcomes of adenosquamous 
carcinoma of the pancreas: a retrospective analysis of patients with 
resectable stage tumors. Surg Today. 2015;45:297–304.

	16.	 Yin Q, Wang C, Wu Z, Wang M, Cheng K, Zhao X, et al. Adenosquamous 
carcinoma of the pancreas: multidetector-row computed tomographic 
manifestations and tumor characteristics. J Comput Assist Tomogr. 
2013;37:125–33.

	17.	 De Moura DTH, Coronel M, Chacon DA, Tanigawa R, Chaves DM, Matu-
guma SE, et al. Primary adenosquamous cell carcinoma of the pancreas: 
the use of endoscopic ultrasound guided—fine needle aspiration 
to establish a definitive cytologic diagnosis. Rev Gastroenterol Peru. 
2017;37:370–3.

	18.	 Borazanci E, Millis SZ, Korn R, Han H, Whatcott CJ, Gatalica Z, et al. 
Adenosquamous carcinoma of the pancreas: molecular characterization 
of 23 patients along with a literature review. World J Gastrointest Oncol. 
2015;7:132–40.

	19.	 Madura JA, Jarman BT, Doherty MG, Yum M, Howard TJ. Adenosquamous 
carcinoma of the pancreas. Arch Surg. 1999;134:599–603.

	20.	 Charbit A, Malaise EP, Tubiana M. Relation between the patho-
logical nature and the growth rate of human tumors. Eur J Cancer. 
1971;7:307–15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A case of pancreatic adenosquamous cell carcinoma with a pseudocyst following curative surgery
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


