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A B S T R A C T   

Introduction: Pancreatic adenosquamous cell carcinoma (PASC) is a rare histological type of pancreatic malig-
nancy with a particularly poor prognosis, even after curative surgery. Here, we describe the long-term prognosis 
of PASC in a patient who developed delayed local recurrence of the remnant pancreas after successful distal 
pancreatectomy, together with a literature review. 
Presentation of case: A 59-year-old woman had a history of hepatitis C. Computed tomography revealed a 
hypointense mass in the pancreatic body in the arterial phase of the study. Magnetic resonance imaging revealed 
a tumor (20 mm) in the pancreatic body and dilatation of the main pancreatic duct at the periphery of the tumor. 
The patient was diagnosed with resectable pancreatic ductal adenocarcinoma and underwent distal pancrea-
tectomy with lymphadenectomy; her postoperative course was uneventful. Immunohistochemical analysis of the 
resected specimen confirmed the diagnosis of tumor node metastasis [TNM] classification T2N1M0 stage IIB. 
Five years after curative surgery, following adjuvant systemic chemotherapy with S-1, local recurrence in the 
remnant pancreas occurred, which invaded the common hepatic artery and celiac pleural plexus. Systemic 
chemotherapy with gemcitabine and abraxiane is currently underway. 
Discussion: Curative surgery significantly affects the prognosis of patients with PASC. Adjuvant chemotherapy 
may prolong the survival of these patients. Delayed remnant pancreatic recurrence should be considered during 
the surveillance of pancreatic cancer after curative resection. 
Conclusion: We present a case of PASC in a patient who developed local recurrence in the remnant pancreas 5 
years after successful distal pancreatectomy. Special attention should be paid not only to early recurrence but 
also to delayed local recurrence in PASC.   

1. Introduction 

Pancreatic cancer has one of the lowest 5-year relative survival rates 
among all gastrointestinal cancers [1]. Pancreatic ductal adenocarci-
noma (PDAC) is the most common type of pancreatic cancer, accounting 
for >90 % of all pancreatic malignancies [2–5]. Approximately 40,000 
patients were newly diagnosed with pancreatic cancer, and 33,000 pa-
tients died of this malignancy in Japan [6]. The 5-year overall survival 

(OS) rate is 12.4 % for locally advanced pancreatic cancer and only 1.8 
% for metastatic pancreatic cancer [7]. 

Pancreatic adenosquamous cell carcinoma (PASC) is a rare histo-
logical type of pancreatic malignancy, which accounts for 1–4 % of all 
pancreatic cancers, and has a particularly poor prognosis [2,5,8]. Sur-
gical resection remains the treatment of choice even for PASC; however, 
the 2-year survival rate among patients with PASC with R0 resection is 
approximately 30 %, and the median survival is only 11–18 months 
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[3,5]. Early distant recurrence in the lung and liver results in a dismal 
prognosis of PASC rather than ordinary PDAC. 

Herein, we report the case of a patient with PASC who developed 
local recurrence in the remnant pancreas over 5 years after radical 
pancreatectomy with postoperative adjuvant chemotherapy. 

This study was reported in accordance with the SCARE 2020 criteria 
[9]. 

2. Presentation of case 

A 59-year-old asymptomatic woman was diagnosed with a tumor 
(20 mm) in the pancreatic body based on magnetic resonance imaging 
(MRI) findings during annual follow-up for hepatitis C. She had no 
family history of cancer, no history of smoking, but drank occasionally. 
Blood test results for tumor markers were within the normal range 
(carcinoembryonic antigen (CEA), 0.7 ng/mL; carbohydrate antigen 19- 
9, 24.3 U/mL; and the Duke pancreatic monoclonal antigen type 2, 25 
U/mL). T2-weighted MRI showed a pancreatic body tumor with high 
signal intensity. Diffusion-weighted images also revealed a neoplasm 
with high signal intensity, and main pancreatic duct dilatation was 
detected at the tumor periphery (Fig. 1). Computed tomography (CT) 
revealed a hypointense mass with an indistinct border in the pancreatic 
body during the arterial phase (Fig. 2) with persistent low enhancement 
during the delayed phase of the study. Positron emission tomography 
revealed abnormal uptake by the pancreatic tumor (maximum stan-
dardized uptake value, 4.2) (Fig. 3). Endoscopic ultrasonography (EUS) 

revealed a hypoechoic mass (maximum size, 19 mm) in the distal 
portion of the pancreas with obstruction of the main pancreatic duct and 
dilatation of the caudal pancreatic duct (Fig. 4). Pancreatic ductography 
revealed a tumor-induced obstruction of the main pancreatic duct at the 
level of the pancreatic body. The patient was preoperatively diagnosed 
with resectable PDAC. 

We performed an open distal pancreatectomy with lymphadenec-
tomy. The operation time was 222 min, and the estimated blood loss was 
20 g. The patient showed a good postoperative course and was dis-
charged on day 12 after surgery. Histopathological examination of the 
resected tumor showed a combination of squamous cell carcinoma (SCC) 
and adenocarcinoma (Fig. 5), and the patient was diagnosed with PASC 
(T2N1M0 Stage IIB). One of the 48 lymph nodes was positive for 
metastasis with lymphovascular and perineural invasion. We initiated 
adjuvant systemic chemotherapy with S-1 (80 mg/day, 4-day dosing 
with 3-day rest) for 1 year, and the patient did not show recurrence for 5 
years postoperatively. However, 5 years and 2 months after surgery, the 
CEA level was elevated at 25.2 ng/mL. EUS revealed a hypoechoic mass 
(maximum size, 30 mm) in the residual pancreas. EUS-fine needle 
aspiration (FNA) was performed; unfortunately, the patient was diag-
nosed with recurrent PDAC in the remnant pancreas, which already 
invaded the common hepatic artery and pleural plexus on CT. She is 

Fig. 1. MRI scan findings. 
A: A tumor showing faint, high signal intensity (white arrow) on a T2-weighted 
image. B: The main pancreatic duct is dilated (white arrow) secondary to the 
tumor obstruction. MRI: magnetic resonance imaging. 

Fig. 2. Abdominal dynamic CT scan findings. 
A: A low-density mass is observed (white arrow) during the arterial phase of the 
study. CT: computed tomography. 

Fig. 3. PET-CT scan findings. 
Abnormal accumulation of tracer is observed (white arrow) with significantly 
high SUVmax of 4.2. PET-CT, positron emission tomography computed to-
mography; SUVmax, maximum standardized uptake value. 
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currently being treated with nab-paclitaxel plus gemcitabine. 

3. Discussion 

PASC is a rare histological type of pancreatic cancer, accounting for 
1 %–4 % of all pancreatic cancers [2,10,11]. Usually, PASC shows 
aggressive behavior, and the prognosis even after curative surgery re-
mains poorer than that of conventional PDAC [2,10–12]. Boecker et al. 
reported that the median OS of patients with PASC tends to be worse 
than that of PDAC (8.2 months vs. 20.1 months, P = 0.089) [10]. 

Curative surgery significantly affects the prognosis of patients with 
PASC and that of patients with PDAC [3,4,13]. Positive lymph nodes, 
margin-positive resections, and older age (≥65 years) are associated 
with poor prognosis in patients with PASC [5,8,13]. In our case, 
regardless of lymph node metastasis, curative resection with post-
operative adjuvant systemic chemotherapy using S-1 contributed to the 
5-year recurrence-free survival. Delayed remnant pancreatic recurrence 
occurred; however, considering the different tumor pathology and 
location, this is not an ordinary remnant pancreatic recurrence. EUS- 
FNA revealed that the main tumor was adenocarcinoma, not squa-
mous cell carcinoma (SCC). 

Perioperative systemic chemotherapy together with pancreatectomy 
is the standard treatment for resectable and borderline PDAC [4,5,8,12]; 
however, the optimal perioperative systemic chemotherapy for PASC 
remains unknown. Wild et al. reported that a platinum agent used as a 
component of adjuvant therapy prolonged recurrence-free survival in 
patients with PASC [8]. Notably, patients with PASC at a high risk for 
recurrence, such as those with a large tumor diameter, advanced T stage, 
and tumor differentiation, tend to show high sensitivity to adjuvant 
chemotherapy [5]. Despite the unavailability of a well-established 
perioperative systemic chemotherapy regimen for patients with PASC, 
curative surgery following adjuvant chemotherapy may prolong the 
survival of these patients, as observed in our case. Aigner et al. previ-
ously reported on the effectiveness of intra-arterial infusion chemo-
therapy and isolated upper abdominal perfusion chemotherapy [14]. 
Further study would be required to evaluate appropriate adjuvant 
chemotherapy for PASC. 

The malignant potential of PASC is strongly associated with the SCC 
component of the tumor. Adenosquamous cell carcinomas that originate 
from organs lined by glandular epithelium, such as the colon, rectum, 
breast, and prostate, are rare, and their clinical prognosis is poorer and 
their behavior is more aggressive than that of conventional adenocar-
cinoma [15–17]. Several studies have reported significantly shorter 
doubling times for SCC than for lung adenocarcinoma [18,19], and some 

Fig. 4. EUS scan findings. 
The tumor is visualized as a hypoechoic mass (white arrow) that measures 19 
mm in diameter. EUS: endoscopic ultrasonography. 

Fig. 5. Histopathological findings in 
the resected specimen. 
A: The tumor consists of mainly papil-
lary adenocarcinoma and some SCC 
components with prominent cyto-
plasmic eosinophilia and nuclear ec-
centricity (hematoxylin & eosin). B: 
Immunohistochemical analysis showing 
positive 34βE12 expression in the SCC 
and a portion of the adenocarcinoma. C: 
Cells with immunonegativity for p40. D: 
Cells showing partial immunopositivity 
for CK5/6. SCC: squamous cell 
carcinoma.   
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studies have reported that PASC tumors are larger than PDAC lesions 
[3–5,10,13]. 

The pathogenesis of PASC remains unclear, although the following 
hypotheses are prevalent: (a) origin from cancer stem cells, (b) squa-
mous metaplasia of the intestinal mucosa, (c) malignant squamous 
metaplastic transformation of adenocarcinoma, and (d) collision of the 
two components. The cancer stem cell hypothesis is considered the most 
likely pathogenetic contributor, as reported in previous studies 
[2,20,21]. However, the association between the number of SCC com-
ponents and prognosis remains unclear. Voong et al. reported that the 
percentage of squamous differentiation was not associated with median 
OS (<30 % vs. ≥30 %) [5]. By contrast, some studies have reported that 
progression patterns of the SCC component are characterized by 
vascular invasion as opposed to metastasis to the surrounding lymph 
nodes [2,5,22], which may explain the greater tendency of PASC to 
show vascular invasion and distant metastasis to the lungs and liver 
compared with features of PDAC [22,23]. It is hypothesized that pro-
liferation 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. 

Up to 80 % of patients who undergo curative pancreatectomy 
experience systemic or local recurrence within 2 years [24,25]. Kleeff 
et al. reported that recurrent pancreatic cancer in the remnant pancreas 
after initial pancreatectomy in the absence of systemic disease is 
extremely rare, with an incidence of 3.1 % [26]. Yamada et al. reported a 
median survival of 26 months in patients with remnant pancreatic 
recurrence who underwent resection [27]. Considering the long interval 
from initial pancreatectomy to the diagnosis of remnant pancreatic 
cancer, it is quite difficult to distinguish metachronous remnant 
pancreatic recurrence from a second primary pancreatic cancer [27–29]. 
We present a case of PASC in a patient who developed remnant 
pancreatic cancer 5 years after successful distal pancreatectomy. We 
regard the recurrent tumor as a second primary pancreatic cancer 
because the histological findings and location of the tumor were 
different from those of the tumors from the primary operation. In clin-
ical situations, delayed remnant pancreatic recurrence should be 
considered during the surveillance of pancreatic cancer after curative 
resection. 

4. Conclusion 

PASC is a rare histological type of pancreatic cancer with a poorer 
prognosis than conventional PDAC. Special attention should be paid to 
not only the early recurrence of PASC but also delayed remnant 
pancreatic cancer. 
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