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a b s t r a c t 

Duodenal adenocarcinoma is a rare and aggressive gastrointestinal malignancy that fre- 

quently presents with symptoms like gastric outlet obstruction and biliary obstruction, lead- 

ing to delayed diagnosis and challenging prognosis. This case report explores the clinical 

presentation, diagnostic hurdles, and therapeutic management of late-stage duodenal ade- 

nocarcinoma in a 53-year-old woman with no significant prior medical history. The patient 

presented with severe epigastric pain radiating to the right upper quadrant, nausea, and 

decreased appetite. Elevated liver enzymes and imaging revealed multiple liver masses and 

a primary duodenal mass. Biopsies confirmed moderately differentiated adenocarcinoma. 

Tumor markers were evaluated during the staging phase, showing markedly elevated lev- 

els. The patient underwent systemic chemotherapy with FOLFOX but faced complications, 

including pulmonary emboli and neurological symptoms. Management required a multi- 

disciplinary approach, integrating palliative and supportive care to address symptoms and 

improve quality of life. The case highlights the necessity of considering duodenal adeno- 

carcinoma when diagnosing persistent gastrointestinal symptoms. It highlights the need 

for a holistic treatment approach, including tailored chemotherapy regimens and vigilant 

monitoring of complications. Molecular profiling was crucial in guiding treatment decisions, 

although MSI, HER2, and PD-1 were negative, and the tumor showed no mismatch repair 

protein deficiency. This article emphasizes the importance of early integration of palliative 

care and the value of comprehensive pathological analysis in managing advanced duode- 

nal adenocarcinoma, providing insights into diagnostic and therapeutic strategies for this 

complex case. 
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Introduction 

Duodenal adenocarcinoma is a rare entity, accounting for only
0.5% of gastrointestinal cancers and less than half of all small
bowel malignancies [ 1 ,2 ]. Its rarity and typically asymptomatic
early course contribute to diagnostic delays and poor prognos-
tic outcomes [ 1 ]. Despite being the shortest segment of the
small intestine, the duodenum is a common site for adeno-
carcinoma within the small bowel, likely due to its proximity
to several major bile and pancreatic ducts, exposing it to car-
cinogenic bile acids and pancreatic secretions [ 3 ]. 

The clinical presentation of duodenal adenocarcinoma of-
ten mimics more benign conditions like peptic ulcer disease or
gastritis, leading to nonspecific symptoms such as abdominal
pain, weight loss, nausea, and vomiting [ 4 ]. Some patients may
present with more specific symptoms, including gastric outlet
obstruction and biliary obstruction, which can further com-
plicate the diagnosis [ 5 ]. The anatomical challenges posed by
the location of the duodenum deep within the abdominal cav-
ity complicate endoscopic and radiographic evaluations, often
necessitating a combination of imaging modalities and inva-
sive procedures for accurate diagnosis [ 1 ]. 

Management of duodenal adenocarcinoma is predomi-
nantly surgical, with resection being the only curative op-
tion [ 6 ]. However, the efficacy of surgery depends largely on
the stage of the disease at diagnosis, with early-stage tumors
having significantly better outcomes [ 7 ]. Adjuvant therapies,
including chemotherapy and radiation, are considered based
on resection margins, lymph node involvement, and the pa-
tient’s overall health [ 8 ]. Despite these interventions, the prog-
nosis remains guarded, especially in cases diagnosed at an ad-
Fig. 1 – CT Abdomen and Pelvis with IV contrast, arterial phase, 
visible, ranging in size from a few millimeters to 4 cm. These les
concerns for diffuse metastatic disease. 
vanced stage, where the 5-year survival rate dramatically de-
creases [ 9 ]. 

Case presentation 

A 53-year-old female with no significant past medical history
presented to the emergency department with complaints of
severe abdominal pain that had escalated over 3 weeks. The
pain was localized to the epigastric region, radiating to the
right upper quadrant, and worsened postprandially, accompa-
nied by bloating and resulting in decreased food intake. Addi-
tional symptoms included insomnia due to pain, nausea, in-
digestion, and fatty stools. 

Upon physical examination, the patient appeared acutely
distressed and icteric. Abdominal examination revealed ten-
derness in the epigastric region without palpable masses
or hepatosplenomegaly. Initial laboratory tests showed ele-
vated liver enzymes (AST 86 U/L [0-48 U/L], ALT 129 U/L [13-
61 U/L], alkaline phosphatase 472 U/L [45-136 U/L]), anemia
(hemoglobin 9.3 g/dL [14-18 g/dL]), and total bilirubin (2.3
mg/dL [0.00-1.00 mg/dL]). Markedly elevated tumor markers
(CEA 3334.7 ng/mL [0-2.5 ng/mL]), (CA 19-9 > 104,000 U/mL
[0-37 U/mL]) were noted. An ultrasound of the abdomen in-
dicated numerous mass lesions occupying the liver, sugges-
tive of metastatic disease. A subsequent CT scan confirmed
these findings and revealed a retroperitoneal mass-like lesion
measuring 2.7 × 3.6 cm located just below the inferior mar-
gin of the pancreas, with adjacent mildly prominent lymph
nodes ( Figs. 1-2 ). The CT of the chest identified small nodular
axial view. Multiple hypodense lesions (black arrows) are 
ions are dispersed throughout all liver segments, raising 
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Fig. 2 – CT Abdomen and Pelvis with IV contrast, arterial phase, axial view. Red arrows indicate a soft tissue mass in the left 
upper quadrant within the central mesentery, inferior to the pancreas. Adjacent prominent lymph nodes are also visible, 
suggesting potential lymphatic involvement. 

Fig. 3 – Endoscopic image of the duodenum, with the black arrow indicating the presence of a duodenal mass. The mass 
appears as an irregular, raised lesion within the third portion of the duodenum, consistent with the biopsy-confirmed 

adenocarcinoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

densities in both lung fields, raising concerns for widespread
metastatic disease. 

The patient underwent an esophagogastroduodenoscopy
(EGD), which noted a mass in the third portion of the duode-
num ( Fig. 3 ). Given the symptoms and imaging findings, there
was a concern for gastric outlet obstruction. Endoscopic stent-
ing was performed to relieve the obstruction and allow the
patient to receive systemic therapy. Biopsies were obtained,
and the pathology returned as moderately differentiated ade-
nocarcinoma with angiolymphatic invasion ( Fig. 4 ). The im-
munohistochemical (IHC) profile of the duodenal tumor and
a subsequent US-guided liver biopsy (which also returned as
adenocarcinoma) suggested a primary duodenal cancer with
liver metastases. Staining was positive for cytokeratin 7 and
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Fig. 4 – Ultrasound-guided core needle biopsy, with the blue arrow indicating the biopsy needle and the green arrow 

pointing to the liver mass. The procedure was performed to obtain tissue samples for histopathological analysis, confirming 
metastatic adenocarcinoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20, and CA 19-9, and negative for markers indicating other pri-
mary sites, supporting the diagnosis. Additionally, the tumor
was tested for microsatellite instability (MSI), HER2, and PD-1
status, which were all negative. 

Given the advanced nature of her disease, the patient
was referred to hematology-oncology, where FOLFOX sys-
temic chemotherapy was initiated with plans to hold Beva-
cizumab (Avastin) until after reassessment of the primary tu-
mor. The patient endured chemotherapy with significant chal-
lenges, including a presentation to the emergency department
with left chest pain that CT angiography confirmed to be mul-
tiple pulmonary emboli. This was managed with a heparin
drip followed by the transition to oral anticoagulation. Unfor-
tunately, the patient experienced neurological symptoms, in-
cluding transient difficulty speaking and hand spasms, dur-
ing her second cycle of chemotherapy, which were managed
as chemotherapy-related neurotoxicity without definitive ev-
idence of a stroke. 

Throughout her treatment course, the patient’s condition
was discussed in a multidisciplinary tumor board. Chemother-
apy was combined with palliative care to manage symptoms,
improve quality of life, and provide psychosocial support. The
management of duodenal adenocarcinoma, in this case, re-
quired addressing both the malignancy and its complications,
such as gastric outlet obstruction and thromboembolic events.

Pathological examination confirmed the diagnosis of duo-
denal adenocarcinoma. Biopsy samples obtained during
esophagogastroduodenoscopy (EGD) revealed moderately dif-
ferentiated adenocarcinoma in the third portion of the duo-
denum ( Figs. 5-8 ). The presence of angiolymphatic invasion
within the biopsy specimens indicated an aggressive disease
course and potential for widespread metastasis, as further
corroborated by metastatic lesions identified in the liver. IHC
staining was crucial in pinpointing the tumor origin and rul-
ing out other potential primary sites. The tumor cells were
positive for cytokeratin 7 and 20 and CA 19-9, while negative
for SATB2, PAX-8, GATA-3, and TTF-1, supporting a gastroin-
testinal tract origin. This IHC profile, combined with the en-
doscopic imaging findings and morphological features of the
cells, solidified the diagnosis of duodenal adenocarcinoma.
Furthermore, the absence of mismatch repair protein defi-
ciency, indicated by positive staining for MLH1, PMS2, MSH2,
and MSH6, suggested that the tumor was not likely to re-
spond to immunotherapy targeting mismatch repair deficien-
cies. These detailed pathology findings supported the clinical
diagnosis and informed the therapeutic strategy, highlight-
ing the integral role of comprehensive pathological analysis
in managing complex cancer cases. 

Discussion 

This case illustrates the complex nature of diagnosing and
managing advanced duodenal adenocarcinoma, a rare yet ag-
gressive gastrointestinal malignancy [ 10 ]. The patient pre-
sented with nonspecific symptoms such as abdominal pain
and indigestion, commonly associated with benign condi-
tions. This highlights the diagnostic challenge and often leads
to delays in identifying such malignancies. The lack of specific
symptoms early in the disease course complicates timely di-
agnosis, emphasizing the need for high clinical suspicion and
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Fig. 5 – Hematoxylin and eosin (H&E) stain of the duodenal tumor at 20X magnification. Red stars indicate regions of 
adenocarcinoma, characterized by abnormal glandular structures. The blue star highlights the crypts of Lieberkühn, which 

are normal anatomical features of the small bowel. 

Fig. 6 – Hematoxylin and eosin (H&E) stain of the duodenal tumor at 20X magnification. Blue arrows highlight areas of 
lymphovascular invasion, indicating the spread of cancer cells through the lymphatic and vascular systems. The yellow 

arrow points to the presence of mucin, a common feature in adenocarcinomas. Red arrows indicate benign crypts of the 
small bowel (duodenum), demonstrating the contrast between malignant and normal tissue. 
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Fig. 7 – Hematoxylin and eosin (H&E) stain of the liver tumor at 40X magnification. Orange arrows indicate the bilious 
background, which is typical in liver tissue. Yellow arrows point to areas containing mucin, a substance commonly 

associated with adenocarcinomas. The red star marks a region of adenocarcinoma within the liver, showcasing malignant 
glandular formations. This slide provides a detailed view of the liver metastasis and its pathological features. 

Fig. 8 – Hematoxylin and eosin (H&E) stain of the liver tumor at 40X magnification. The purple arrow indicates cells 
undergoing mitosis, highlighting active cellular proliferation within the tumor. Orange arrows point to the bilious 
background characteristic of liver tissue. 
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comprehensive diagnostic evaluations in patients presenting
with similar symptoms [ 1 ]. 

In this case, the diagnostic process was guided by a com-
bination of imaging studies and biochemical markers. The
markedly elevated tumor markers, mainly CA 19-9, were piv-
otal in raising suspicion of a malignant process, given their
association with gastrointestinal cancers. However, the speci-
ficity of CA 19-9 is limited, necessitating further imaging and
histopathological confirmation [ 11 ,12 ]. The identification of a
primary duodenal mass and liver metastases through CT and
subsequent confirmation via EGD and biopsy exemplifies the
multimodal approach necessary for accurate diagnosis. 

A significant aspect of managing advanced duodenal ade-
nocarcinoma involves addressing complications such as gas-
tric outlet obstruction and biliary obstruction to prepare the
patient for systemic therapy [ 13 ]. In this case, endoscopic
stenting was effectively used to relieve the obstruction, allow-
ing the initiation of chemotherapy. 

The choice of FOLFOX as a first-line chemotherapy regi-
men is grounded in its efficacy in gastrointestinal cancers,
leveraging the synergistic effects of fluorouracil, leucovorin,
and oxaliplatin [ 14 ]. Fluorouracil acts as a pyrimidine analog
that inhibits DNA synthesis, leucovorin enhances the binding
of fluorouracil to thymidylate synthase, increasing its effec-
tiveness, and oxaliplatin, a platinum compound, forms DNA
adducts that prevent DNA replication and transcription [ 15 ].
However, the benefits of FOLFOX come with significant side
effects, such as neuropathy, myelosuppression, and increased
risk of thromboembolic events, all of which necessitate metic-
ulous management [ 16 ]. 

The patient’s treatment was complicated by neurological
symptoms and pulmonary emboli, indicating the hypercoag-
ulable state often seen in cancer patients [ 17 ]. These com-
plications required immediate and coordinated adjustments
in treatment, including initiating intravenous heparin infu-
sion followed by long-term anticoagulation with enoxaparin
and careful monitoring of hematological parameters. Adher-
ence to the National Comprehensive Cancer Network (NCCN)
guidelines for thromboprophylaxis in cancer patients at high
risk of thromboembolic events was crucial in managing these
complications and ensuring patient safety [ 17 ,18 ]. 

The poor prognosis associated with stage IV duodenal ade-
nocarcinoma is well-documented, with survival rates signif-
icantly lower than those for localized disease [ 9 ]. This case
further emphasizes the prognostic importance of molecular
profiling, which can guide targeted therapies [ 19 ]. Although
no actionable genetic variants were identified in this patient,
the comprehensive molecular profiling provided essential in-
formation on the tumor’s characteristics and potential thera-
peutic targets. Furthermore, the molecular characterization of
the tumor also included analysis of mismatch repair protein
expression. The presence of MLH1, PMS2, MSH2, and MSH6 in-
dicated proficient mismatch repair, suggesting that the tumor
was less likely to respond to pembrolizumab, a treatment op-
tion typically reserved for mismatch repair-deficient cancers,
which are more common in colorectal and endometrial can-
cers. This aspect of molecular profiling highlights its pivotal
role in selecting appropriate chemotherapy agents and poten-
tially avoiding ineffective treatments and the associated toxi-
cities [ 19 ]. 
As the field of oncology continues to evolve, integrating de-
tailed molecular diagnostics into treatment planning is crucial
for enhancing personalized medicine approaches [ 20 ]. These
approaches aim to tailor treatments based on individual ge-
netic profiles of tumors, potentially improving outcomes and
efficiency in managing complex cases like this one. 

The management strategy was not limited to addressing
the malignancy and its direct complications [ 21 ]. It also in-
volved preemptive and responsive care measures to main-
tain quality of life and manage adverse side effects. Palliative
care was integrated early in the treatment process, providing
symptom relief and psychosocial support while helping the
patient navigate her treatment journey with dignity [ 5 ]. The
role of palliative care is particularly crucial in advanced cancer
stages, where the focus shifts to enhancing the quality of life
and managing symptoms rather than curative treatment [ 22 ].
The chemotherapy plan was tailored to the patient’s evolv-
ing clinical status, considering dose adjustments based on tol-
erance and side effect management [ 5 ,7 ]. Regular multidisci-
plinary team meetings were pivotal in adapting the treatment
plan to respond to the patient’s complex needs, highlighting
the necessity for dynamic treatment strategies in managing
advanced duodenal adenocarcinoma [ 8 ]. 

In summary, this case of a 53-year-old woman with ad-
vanced duodenal adenocarcinoma highlights the intricate
challenges involved in diagnosing and managing this rare and
aggressive malignancy. The patient’s initial presentation with
nonspecific gastrointestinal symptoms necessitated a thor-
ough diagnostic workup, including advanced imaging, tumor
marker evaluation, and histopathological confirmation. The
identification of extensive metastatic disease highlights the
critical importance of a comprehensive and multifaceted di-
agnostic approach in accurately identifying such malignan-
cies. Integrating molecular profiling, early palliative care and
a multidisciplinary approach is essential in optimizing out-
comes and managing the complex needs of patients with ad-
vanced duodenal adenocarcinoma. 

Conclusion 

This case of advanced duodenal adenocarcinoma highlights
several critical aspects in the diagnosis and management of
rare gastrointestinal malignancies. Malignancy must be recog-
nized in patients with persistent gastrointestinal symptoms,
even when nonspecific and often associated with benign con-
ditions. Comprehensive diagnostic tools, including advanced
imaging and histopathological evaluation, are vital for accu-
rate diagnosis and staging. 

Properly addressing complications such as gastric outlet
and biliary obstructions is crucial for facilitating systemic
therapies. This case illustrates the importance of a multidisci-
plinary approach in managing complex cancer cases, ensuring
all aspects of patient care are addressed collaboratively. 

Molecular profiling has become a critical component in
guiding therapeutic decisions. Although no actionable genetic
variants were identified in this instance, molecular diagnos-
tics provided valuable insights into the tumor’s characteris-
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tics, informing treatment strategies and demonstrating the
potential for personalized medicine. 

Early integration of palliative care is another essential as-
pect, focusing on symptom relief and quality of life. Combin-
ing aggressive oncologic management with comprehensive
supportive care is necessary to optimize patient outcomes.
The insights gained from this case contribute to a better un-
derstanding of the multifaceted approach required in treating
rare and advanced gastrointestinal cancers like duodenal ade-
nocarcinoma. 

Patient consent 

We confirm that we have obtained written, informed consent
from the patient for the publication of this case report. The pa-
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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