
R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  6 0 1 6 – 6 0 2 6  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Diagnostic and therapeutic strategies in pancreatic 

adenosquamous carcinoma: Molecular and clinical 
insights in managing metastatic disease✩ 

Nathaniel Grabill, MD 

a , ∗, Mena Louis, DO 

a , Mariah Cawthon, MD 

a , 
Claudia Gherasim, MD 

b , James Chambers, MD 

c 

a Northeast Georgia Medical Center, General Surgery Department, Gainesville, GA 30501, USA 

b Northeast Georgia Medical Center, Pathology Department, Gainesville, GA 30501, USA 

c Northeast Georgia Medical Center, General Surgery Department, Braselton, GA 30517, USA 

a r t i c l e i n f o 

Article history: 

Received 15 August 2024 

Accepted 21 August 2024 

Keywords: 

Adenosquamous carcinoma 

Pancreatic cancer 

EUS-FNB 

KRAS mutation 

mFOLFIRINOX 

Molecular profiling 

a b s t r a c t 

Adenosquamous carcinoma of the pancreas (ASCP) is a rare and aggressive variant of pan- 

creatic cancer, characterized by both adenocarcinoma and squamous cell carcinoma com- 

ponents. It presents significant diagnostic and therapeutic challenges due to its atypical 

histology and poor prognosis. A 72-year-old male presented with abdominal pain, lighter- 

colored stools, and intermittent nausea. Initial imaging revealed a complex mass in the dis- 

tal pancreatic body and tail. Elevated lipase levels and subsequent endoscopic ultrasound- 

guided fine-needle biopsy (EUS-FNB) suggested an atypical pancreatic lesion with keratiniz- 

ing squamous cells. 

Further investigation through fiberoptic bronchoscopy and EBUS-guided transbronchial 

needle aspiration (TBNA) confirmed carcinoma with squamous differentiation. Genetic test- 

ing identified KRAS G12D and PIK3CA mutations. The multidisciplinary tumor board recom- 

mended systemic chemotherapy with mFOLFIRINOX and G-CSF support. The patient un- 

derwent twelve cycles of mFOLFIRINOX with dose adjustments for thrombocytopenia and 

effective management of chemotherapy-related side effects. Restaging CT scans showed a 

decrease in tumor size and stable metastatic nodes. The patient showed a partial biochem- 

ical response with decreasing CA 19-9 levels and disease stabilization on imaging. This case 

demonstrates the critical role of a multidisciplinary approach in managing rare pancreatic 

malignancies. ASCP requires a comprehensive diagnostic and therapeutic strategy involv- 

ing advanced imaging, histopathological confirmation, and personalized chemotherapy. In- 

tegrating advanced diagnostic techniques, molecular profiling, and a multidisciplinary ap- 

proach is essential for improving patient outcomes and providing comprehensive care for 
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this challenging malignancy. Addressing the psychological aspects and offering compas- 

sionate care are vital for supporting patients through their treatment journey. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Pancreatic cancer remains one of the most formidable chal-
lenges in oncology, characterized by a high mortality rate and
often late-stage diagnosis [ 1 ,2 ]. Among the various histological
types, pancreatic ductal adenocarcinoma (PDAC) is the most
common yet rarer forms, such as adenosquamous carcinoma
of the pancreas (ASCP), pose unique diagnostic and therapeu-
tic challenges [ 3 ,4 ]. ASCP is distinguished by the presence of
both adenocarcinoma and squamous cell carcinoma compo-
nents, which contribute to its aggressive clinical behavior and
poorer prognosis compared to other pancreatic neoplasms [ 5 ].

The incidence of ASCP is relatively low, accounting for less
than 4% of all pancreatic cancers [ 4 ,6 ]. Its clinical presentation
can be nonspecific, often mimicking more common gastroin-
testinal disorders, complicating early detection [ 7 ]. Advanced
imaging techniques and endoscopic procedures play a cru-
cial role in diagnosing these tumors, but the histopathologi-
cal confirmation remains the gold standard for definitive di-
agnosis [ 3 ]. The presence of squamous differentiation within
a pancreatic tumor often raises differential diagnostic consid-
erations, including metastasis from a primary squamous cell
carcinoma of another site [ 8 ]. 

Despite advances in imaging and molecular diagnostics,
the optimal management of ASCP is not well-defined due to
its rarity [ 9 ]. Treatment strategies are typically extrapolated
Fig. 1 – CT abdomen and pelvis with IV contrast (axial view) sho
pancreatic body and tail measuring 6.0 × 5.5 × 4.3 cm (red box),
from those used for PDAC, with surgical resection being the
primary curative approach for localized disease [ 10 ]. However,
the aggressive nature of ASCP often necessitates multimodal
treatment, including chemotherapy and potentially radiation
therapy, especially in metastatic cases [ 11 ]. Recent develop-
ments in molecular profiling have shed light on the genetic
mutations associated with pancreatic cancers, offering po-
tential avenues for targeted therapies and personalized treat-
ment plans [ 1 ,12 ]. 

Here, we present a rare and complex case of metastatic
ASCP, highlighting the diagnostic process, therapeutic inter-
ventions, and the role of a multidisciplinary approach in man-
aging such challenging malignancies. 

Case presentation 

Initial presentation 

A 72-year-old male with a past medical history of benign pro-
static hypertrophy, coronary artery disease, hyperlipidemia,
and hypertension presented to the Emergency Department
with 1 day of bilateral lower abdominal pain radiating to the
right upper quadrant associated with lighter-colored stools
and intermittent nausea. His social history was low-risk; he
was a nonsmoker and consumed 1 alcoholic beer 3 to 4 times
a week. 
ws a complex solid-appearing mass within the distal 
 which is highly concerning for pancreatic carcinoma. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 2 – CT abdomen and pelvis with IV contrast (coronal view) shows a complex solid-appearing mass within the distal 
pancreatic body and tail measuring 6.0 × 5.5 × 4.3 cm (red box) adjacent to the stomach. 

Fig. 3 – CT chest without contrast (axial view) showing an enlarged right paratracheal lymph node measuring 2.3 × 2.0 cm. 
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Fig. 4 – PET CT skull base to mid-thigh (coronal view) with avid mass at the tail of the pancreas measuring 6.5 cm (blue 
arrow) with intense hypermetabolic activity (SUV max 28.4) and metastatic precarinal lymph node (yellow arrow) 
measuring 2.3 cm (SUV max 9.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On physical examination, the patient had upper abdominal
tenderness to palpation. Laboratory studies revealed an ele-
vated lipase level of 972 U/L. Other laboratory findings, includ-
ing hemoglobin (14.1 g/dL), mean corpuscular volume (MCV)
(89.3 fL), platelet count (136 × 109 /L), electrolytes, and liver
function tests (LFTs), were within normal limits, showing no
evidence of anemia, leukocytosis, or thrombocytopenia. 

Imaging and initial findings 

A contrast-enhanced CT scan of the abdomen and pelvis re-
vealed a complex, solid-appearing mass within the distal pan-
creatic body and tail, measuring 6.0 × 5.5 × 4.3 cm ( Figs. 1
and 2 ). There were no signs of acute pancreatitis. Addition-
ally, a calcified gallstone measuring 1.4 cm was noted without
any pericholecystic inflammatory changes or bile duct dila-
tion. Mild wall thickening of the gastric antrum with adjacent
fat induration was also observed. A right upper quadrant ul-
trasound confirmed the presence of cholelithiasis. 

Gastroenterology consultation 

The gastroenterology service was consulted, and a CA 19-9
level was measured at 21.89 U/mL (0-37 U/mL). An esoph-
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Image A – Histology slide from fine needle aspiration (FNA) of pancreatic tail with hematoxylin and eosin stain at 20x 

magnification. The samples consist predominantly of keratin debris and dyskeratotic squamous cells, with no pancreatic 
parenchyma identified. The red arrow highlights regions of keratin debris, while the blue arrows depict areas of 
parakeratosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

agogastroduodenoscopy was performed with fine-needle
biopsy (FNB) and endoscopic ultrasound (EUS). The proce-
dure revealed a well-circumscribed, hypoechoic lesion in the
pancreatic tail measuring approximately 5 cm in diameter,
with no evidence of peripancreatic lymphadenopathy or liver
metastases. The pancreatic tail mass was biopsied, but pathol-
ogy results were inconclusive, showing atypical, detached ker-
atinizing squamous cells, abundant keratin debris, and blood,
with no pancreatic parenchyma identified. The patient was
discharged on the day of his esophagogastroduodenoscopy. 

Follow-up and multidisciplinary evaluation 

The patient was later evaluated by the hepato-pancreato-
biliary (HPB) surgery service. He complained of dull abdominal
pain, constipation, and back pain but denied jaundice or scle-
ral icterus. A distal pancreatectomy and splenectomy were
planned for both diagnostic and potentially curative purposes.
Preoperative imaging included a CT chest without contrast
and a PET scan from the skull base to mid-thigh. The CT chest
showed an enlarged right paratracheal lymph node ( Fig. 3 ), an
enlarged right hilar lymph node, multiple small lung nodules
(mostly 1-2 mm), and a pancreatic mass. The PET scan ( Fig. 4 )
revealed a hypermetabolic mass in the pancreatic tail measur-
ing up to 6.5 cm (SUV max 28.4), a 2.3 cm metastatic precarinal
lymph node (SUV max 9.1), and several punctate calcified pul-
monary micronodules. 

Bronchoscopy and EBUS 

A fiberoptic bronchoscopy and EBUS-guided transbronchial
needle aspiration (TBNA) of the 4R lymph node were per-
formed. The lymph node measured 2.5 × 11 mm. The
bronchial mucosa appeared normal, with no endobronchial
lesions. Five passes with a 21-gauge needle were made, and
samples were sent for cytopathology. Pathology revealed car-
cinoma with squamous differentiation, characterized by atyp-
ical detached keratinizing squamous cells positive for p40
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Image B – Histology slide from fine needle aspiration (FNA) of pancreatic tail with hematoxylin and eosin stain at 40x 

magnification. The samples consist predominantly of keratin debris and dyskeratotic squamous cells, with no pancreatic 
parenchyma identified. The red arrow highlights regions of keratin debris, while the blue arrows depict areas of 
parakeratosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and negative for p16, consistent with metastatic pancreatic
adenosquamous carcinoma. 

Pathology 

Fine needle aspiration (FNA) samples from the pancreatic tail
revealed predominantly keratin debris and dyskeratotic squa-
mous cells, with no pancreatic parenchyma identified. The
presence of keratin debris and parakeratosis was evident, as
shown in Images A and B (Hematoxylin and eosin stains, 20x
and 40x magnification, respectively). 

Ultrasound-guided transbronchial fine-needle aspiration
(EBUS-TBNA) of the lymph node showed a predominantly
necrotic malignant epithelial neoplasm with squamous dif-
ferentiation. Images C illustrates hematoxylin and eosin stain
of carcinoma with squamous differentiation. Images D and E
illustrate positive P40 immunostaining, a highly specific prog-
nostic marker for squamous cell carcinoma, and negative P16
expression, indicating an unlikely association with human pa-
pillomavirus (HPV). These histopathological findings confirm
the diagnosis of Adenosquamous Carcinoma with metastatic
squamous. 

Oncology consultation and management 

The oncology team diagnosed the patient with metastatic
pancreatic cancer (Stage IV), likely Adenosquamous histol-
ogy. Genetic testing identified a KRAS G12D mutation and a
PIK3CA pathogenic variant, with MSI stability, no NTRK fusion,
and BRCA 1/2 undetected. A multidisciplinary tumor confer-
ence recommended systemic chemotherapy with mFOLFIRI-
NOX and G-CSF support. The patient also sought a second
opinion at a tertiary institution, where the diagnosis of a
primary Adenosquamous carcinoma was confirmed, and the
same chemotherapy regimen was advised. 

Chemotherapy course 

A mediport was placed, and the patient began mFOLFIRINOX
chemotherapy. The treatment was well-tolerated overall, with
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Image C – Histology slide from ultrasound-guided transbronchial fine-needle aspiration (EBUS-TBNA) of a lymph node with 

hematoxylin and eosin stain at 20x magnification of carcinoma with squamous differentiation. The yellow arrows show 

regions of the squamous cell tumor, and the orange arrows highlight keratin and necrotic debris in the background. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dose reductions for thrombocytopenia. The management of
chemotherapy-induced side effects, such as nausea and diar-
rhea, was critical in maintaining the patient’s quality of life
and ensuring treatment adherence. He completed twelve cy-
cles of mFOLFIRINOX with effective management of side ef-
fects. 

Follow-Up imaging 

Restaging CT scans showed a decrease in tumor size and sta-
ble metastatic nodes. Follow-up imaging revealed that the
pancreatic mass had decreased in size and the metastatic
lymph nodes remained stable ( Fig. 5 ). 

Discussion 

Adenosquamous carcinoma of the pancreas (ASCP) is a
rare and particularly aggressive variant of pancreatic cancer
[ 13 ]. It combines adenocarcinoma and squamous cell carci-
noma components [ 14 ]. This dual histological nature presents
unique diagnostic and therapeutic challenges, setting ASCP
apart from the more common pancreatic ductal adenocarci-
noma (PDAC) [ 15 ]. 

Diagnostic challenges 

The initial presentation of ASCP can be nonspecific, often
mimicking more common gastrointestinal disorders [ 16 ]. In
this case, the patient presented with abdominal pain and gas-
trointestinal disturbances, symptoms that could easily be at-
tributed to benign conditions. Elevated lipase levels were an
early indication of pancreatic pathology, but a definitive diag-
nosis required advanced imaging and histopathological con-
firmation. Contrast-enhanced CT, PET scans, and EUS were
instrumental in identifying and characterizing the complex
mass in the pancreatic body and tail, providing detailed vi-
sualization necessary for assessing potential metastases [ 17 ].
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Image D – Histology slide from ultrasound-guided transbronchial fine-needle aspiration (EBUS-TBNA) of a lymph node with 

P40 immunostaining at 20x magnification of carcinoma with squamous differentiation. This image shows positive P40 
immunostaining, a highly specific prognostic marker for squamous cell carcinoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Histopathological examination through fine-needle biopsy
(FNB) revealed atypical keratinizing squamous cells, an un-
common finding for pancreatic tumors, prompting further
investigation [ 18 ]. Using bronchoscopy and endobronchial
ultrasound-guided transbronchial needle aspiration (EBUS-
TBNA) to confirm squamous differentiation was critical. EBUS-
TBNA provided a minimally invasive means to obtain addi-
tional tissue samples from the suspicious lymph nodes identi-
fied on imaging. The 4R lymph node, which measured 2.5 × 11
mm, was sampled, revealing carcinoma with squamous differ-
entiation. This thorough approach highlighted the necessity
of repeated and comprehensive tissue sampling when initial
results are inconclusive [ 19 ,20 ]. Genetic testing provided ad-
ditional diagnostic clarity, identifying KRAS G12D and PIK3CA
mutations, which are significant in understanding the tumor’s
behavior and potential response to therapy [ 5 ,21 ]. 

Therapeutic strategies 

The management of ASCP requires a comprehensive and well-
coordinated multidisciplinary approach [ 5 ]. This case empha-
sized the critical role of various specialties in formulating an
effective treatment plan, including gastroenterology, surgery,
radiology, pathology, and oncology. Systemic chemotherapy
with mFOLFIRINOX was chosen based on the aggressive na-
ture of the tumor and its metastatic spread. mFOLFIRINOX,
known for its efficacy in treating advanced pancreatic cancers,
was administered with necessary dose adjustments to accom-
modate the patient’s tolerance and manage side effects such
as thrombocytopenia [ 8 ,12 ]. 

Regular monitoring through imaging and tumor markers,
including CA 19-9, was essential in evaluating the treatment’s
effectiveness. The patient’s partial biochemical response and
disease stabilization on imaging demonstrated the impor-
tance of continuous assessment and adaptability in therapeu-
tic strategies. 

Multidisciplinary approach and molecular profiling 

This case illustrates the necessity of a multidisciplinary ap-
proach in managing ASCP. Integrating advanced diagnostic
techniques and molecular profiling provided a comprehen-
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Image E – Histology slide from ultrasound-guided transbronchial fine-needle aspiration (EBUS-TBNA) of a lymph node with 

P16 immunostaining at 20x magnification of carcinoma with squamous differentiation. This image demonstrates negative 
P16 expression, indicating that the cancer is unlikely to be associated with human papillomavirus (HPV). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sive understanding of the tumor’s characteristics, guiding per-
sonalized therapeutic decisions. The presence of KRAS and
PIK3CA mutations informed the prognosis and potential treat-
ment responses, showcasing the value of genetic insights in
modern oncology [ 4 ,11 ]. 

The combination of advanced imaging, detailed
histopathological analysis, and genetic profiling allowed for
a tailored and effective treatment strategy. This case demon-
strates the importance of a coordinated effort among various
medical specialties to address the complexities of ASCP. By
leveraging a team-based approach and incorporating detailed
molecular profiling, healthcare providers can better navigate
the challenges of rare and aggressive malignancies like ASCP,
ultimately enhancing patient care and survival rates. 

Mental health and psychological support for patients with 

terminal or advanced cancers 

Patients diagnosed with terminal or advanced cancers such
as adenosquamous carcinoma of the pancreas often face im-
mense psychological and emotional challenges [ 22 ]. The men-
tal toll of grappling with a life-limiting illness can manifest as
anxiety, depression, and existential distress, impacting their
overall well-being and quality of life [ 23 ]. It is crucial for physi-
cians and surgeons to recognize the profound psychological
burden these patients carry and to integrate compassionate
care into their medical practice [ 24 ]. Regular psychological as-
sessments, timely referrals to mental health professionals,
and including palliative care teams can provide a holistic ap-
proach to patient care [ 25 ]. Physicians and surgeons can of-
fer reassurance, listen actively to patients’ fears and concerns,
and provide clear, honest communication about treatment op-
tions and prognosis [ 22 ]. 

Creating a supportive environment where patients feel
heard and understood can alleviate some emotional burdens
[ 26 ]. Encouraging family involvement and facilitating support
groups can also provide a network of empathy and under-
standing. Compassionate care, which respects patients’ dig-
nity and emotional needs, can enhance their resilience and
coping mechanisms [ 27 ]. Ultimately, the value of compassion
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Fig. 5 – CT chest, abdomen and pelvis with IV contrast (coronal view) post chemotherapy with pancreatic tail mass (red box) 
measuring 4.5 × 3.4 cm and questionable slight interval increase in stomach involvement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in the treatment of terminal or advanced cancers cannot be
overstated [ 26 ]. It fosters a therapeutic alliance between pa-
tients and their healthcare providers, promotes better mental
health outcomes, and ensures that the care provided is medi-
cally effective and emotionally supportive [ 27 ]. By embracing a
compassionate approach, healthcare providers affirm the hu-
manity of their patients, offering solace and strength in the
face of profound challenges [ 23 ]. 

Conclusion 

Adenosquamous carcinoma of the pancreas represents a par-
ticularly challenging malignancy due to its aggressive nature
and complex histological features. Effective management re-
quires a high index of suspicion, comprehensive diagnostic
workup, and a well-coordinated multidisciplinary approach.
Advanced imaging techniques, including CT, PET scans, and
endoscopic ultrasound (EUS), are crucial for identifying and
characterizing pancreatic masses. Histopathological confir-
mation through fine-needle biopsy and molecular profiling
is essential for accurate diagnosis and treatment planning.
Systemic chemotherapy, particularly regimens like mFOLFIRI-
NOX, is a cornerstone of treatment for metastatic disease. In-
tegrating advanced diagnostic techniques, molecular profil-
ing, and a multidisciplinary approach is vital for improving
patient outcomes and providing comprehensive care for this
challenging malignancy. 

Patient consent 

We confirm that we have obtained written, informed consent
from the patient for the publication of this case report. The pa-
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tient has been thoroughly informed about the details that will
be published and understands the implications of the publi-
cation. The written consent is stored securely and is available
for review by the editorial team upon request. 
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