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Abstract

The incidence of lung cancer metastasizing to the duodenum is rare, and its clinical presentation is still not
fully understood due to its low frequency. It can be asymptomatic or present symptomatically in various
ways. Here, we present the case of a 63-year-old female with an unusual case of duodenal metastasis from
pulmonary adenocarcinoma, presenting with a new-onset seizure complicated by a fracture from a post-ictal
fall. The diagnosis of anemia secondary to duodenal metastasis from lung cancer was delayed due to this
sequence of events. The patient was ultimately found to have a circumferential mass in the third portion of
the duodenum on esophagogastroduodenoscopy, which was found to be consistent with metastatic
pulmonary adenocarcinoma on pathological examination.
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Introduction

Lung cancer is the leading cause of cancer-related deaths globally. In the United States, lung cancer
accounts for the highest percentage of cancer deaths in both males and females, followed by prostate (males)
and breast (females) cancer. The two main subtypes of lung cancer are small-cell lung carcinoma (SCLC,
15%) and non-small-cell lung carcinoma (NSCLC, 85%), which comprises squamous cell carcinoma,
adenocarcinoma, and large-cell carcinoma [1]. Adenocarcinoma is the most common type of NSCLC and is
the slowest growing of all types. NSCLC commonly metastasizes to the bone (34%), brain (28%), adrenal
glands (17%), liver (13%), and extrathoracic lymph nodes (9%) [2,3].

Gastrointestinal metastasis is extremely rare [4,5]. Its rarity can be attributed to its presentation, which is
usually asymptomatic. However, if symptomatic, clinical manifestations vary from abdominal pain, melena,
vomiting, symptomatic anemia, upper gastrointestinal bleeding, and changes in bowel habits [6]. Our report
involves a case of duodenal metastasis secondary to lung adenocarcinoma in a female patient with a rare
initial presentation of seizure. The study aims to demonstrate the challenges of identifying duodenal
metastasis in lung cancer patients due to a multitude of possible clinical presentations.

Case Presentation

A 63-year-old Caucasian woman, who has been diagnosed with Stage IV adenocarcinoma on the seventh
cycle of pembrolizumab, presented to the emergency department with a new onset of generalized tonic-
clonic seizure resulting in loss of consciousness and a post-ictal fall. She was noted to be confused after the
seizure but did not experience urinary or stool incontinence. She had also been experiencing worsening
fatigue in recent weeks. A review of the systems was negative for abdominal pain, shortness of breath, chest
pain, melena, or hematochezia.

The patient was diagnosed with metastatic lung adenocarcinoma 10 months before presentation. At that
time, biopsy results showed a poorly differentiated NSCLC (Figure 1) positive for thyroid transcription
factor-1 (TTF-1) and p40. On initial diagnosis, surgery was not feasible due to the patient’s poor lung
function and the proximity of the mass to the heart border (Figure 2). The patient subsequently

received chest radiation for limited disease but unfortunately demonstrated aggressive disease shortly after
completion. A computed tomography (CT) scan of the chest, abdomen, and pelvis demonstrated increasing
size of the previous lung mass and distant metastasis in the bilateral adrenal glands, with no metastasis
elsewhere. The patient was subsequently clinically staged as IV (T3N2M1). Due to the high programmed
death-ligand 1 level (tumor proportion score 70%) found with genetic profiling, the patient was started with
single-agent pembrolizumab seven months ago. A follow-up CT scan of the chest, abdomen, and pelvis four
months ago showed improvement of previously identified lesions with a decrease in the size of the
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previously identified lung mass and adrenal lesions.
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FIGURE 1: Lung biopsy consistent with poorly differentiated
adenocarcinoma at 40x magnification.

FIGURE 2: Contrast-enhanced computed tomography of the chest in
axial view performed for initial staging showing a heterogeneously
enhancing, lobulated, non-calcified right middle lobe mass closely
abutting the cardiac border and measuring 4.0 x 3.1 x 2.3 cm. There is
mild central low attenuation suggestive of necrosis.

On examination in the emergency, vital signs were stable. Physical examination was significant for right
thigh swelling and a shortened externally rotated right lower extremity. Her labs were significant for
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hemoglobin of 5.5 g/dL, requiring two units of packed red blood cells (PRBCs). Plain film radiography of the
right knee revealed an acute oblique fracture of the right distal femur (Figure 3) and an incidental lucent
lesion within the right proximal tibial diaphysis (Figure 4). CT of the lower extremity also showed a
significant acute intramuscular hematoma within the right vastus intermedius muscle (Figure 5). Magnetic
resonance imaging (MRI) of the brain was ordered, but the patient expressed fear of undergoing an MRI and
instead opted to have a CT scan of the head. CT of the head was negative for brain metastasis or any acute
abnormalities. Open reduction and internal fixation of the right femur was performed. The patient was
discharged after surgery with a hemoglobin of 7.2 g/dL. There was no recurrence of seizures during
hospitalization. Due to negative structural lesions found on imaging and the patient’s first episode of
seizure activity, the patient was not discharged on any anti-seizure medications.
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FIGURE 3: Lateral radiograph of the right knee demonstrating an
obliquely oriented, displaced, mildly angulated acute fracture (red
arrow) of the right distal femoral metadiaphysis with overriding of the
fracture fragments.
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FIGURE 4: Anteroposterior radiograph of the right knee demonstrating
an incidentally found lucent lesion with adjacent periosteal reaction
within the proximal tibial diaphysis (red arrow).
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FIGURE 5: Contrast-enhanced computed tomography in axial view taken
after plain film radiography demonstrated a fracture showing a mixed
attenuating fluid collection anterior to the femoral fracture, suggestive
of hematoma formation (red arrow).

The patient returned to the emergency department two weeks after the surgery complaining of
lightheadedness accompanied by intermittent abdominal pain and new-onset melena. Physical examination
was significant for mild generalized tenderness to palpation of the abdomen but no guarding or rebound
tenderness. The rectal examination was negative for gross blood, but the fecal occult blood test with guaiac
showed trace results. Laboratory workup was significant for hemoglobin of 5.5 g/dL requiring two units of
PRBCs (from 7.2 g/dL two weeks prior). Iron studies were remarkable for low iron of 28 pg/dL (normal: 50-
212 pg/dL), iron saturation of 6% (normal: 20-55%), and total iron binding capacity of 455 pg/dL (normal:
250-450 ng/dL). Reticulocyte count was 7% (normal: 0.5-1.5%). Gastroenterology was consulted, and the
patient underwent elective esophagogastroduodenoscopy (EGD). EGD revealed a large infiltrative,
intraluminal, circumferential mass with stigmata of recent bleeding in the third portion of the duodenum,
which spanned about 5 cm. A biopsy of the duodenal lesion revealed cytomorphological and
immunohistochemical findings (Figures 6, 7) similar to previously identified poorly differentiated NSCLC,
hence favoring a metastatic process. Due to the patient’s rapid course of progression and poor functional
status, the duodenal mass was deemed unresectable and the patient was elected for palliative care
management only. Unfortunately, the patient passed away two months after the diagnosis of
gastrointestinal metastasis from lung cancer.
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FIGURE 7: Duodenal biopsy with positive thyroid transcription factor-1
immunohistochemical stain showing adenocarcinoma consistent with
metastasis from lung primary.

Discussion

Gastrointestinal metastasis of primary lung cancer is uncommon. Clinical studies have shown a prevalence
rate of only 0.2-1.7% [4-6], while autopsy studies have reported a slightly higher rate of 4.7-14% [4,5,7].
Among the documented cases of gastrointestinal metastasis from lung cancer, the small intestine is the most
affected location due to its abundant blood supply. Specifically, the jejunum is the most frequent site of
involvement (50.9%), followed by the ileum (33.3%) and duodenum (15.8%) [4].

The most common histologic subtype of lung cancer with gastrointestinal metastasis varies among literature
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with the following occurrences: adenocarcinoma (27.6-31.6%), squamous cell carcinoma (28.1%-28.5%), and
large-cell carcinoma (20.9-24.6%). Among these histologic subtypes, large-cell carcinoma exhibited the
highest propensity risk for gastrointestinal metastasis, while adenocarcinoma exhibited the least. However,
due to the high prevalence of both adenocarcinoma and squamous cell carcinoma, most metastases to the
small intestines are found to have originated from these two histologic subtypes. The most common
pathway for metastasis is the hematogenous route via the spinal veins, but the lymphatic route through the
retroperitoneum or mesentery has also been documented [4,8].

The low clinical incidence of duodenal metastasis may be attributed to their presentation, which is usually
asymptomatic. However, when symptomatic, it can present with symptoms such as abdominal pain, melena,
symptomatic anemia, upper gastrointestinal bleeding, and changes in bowel movements depending on the
site of duodenal involvement [3,6,8]. Early recognition of these symptoms and prompt intervention can
prevent further clinical deterioration of the patient. In a large study conducted by Liu et al., most patients
with symptomatic presentation had complications of gastrointestinal metastasis, including perforation
(42%), hemorrhage (24.6%), obstruction (20.4%), and intussusception. Small bowel metastasis has a
relatively worse prognosis as it often leads to perforation [4,8]. Table I shows other presentations of
adenocarcinoma that have a similar pathologic diagnosis to our patient’s case [9-16].
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TABLE 1: Previously published cases of duodenal

Age
(years)/Sex

55/M

66/M

61/M

68/M

52/M

57/F

64/M

73/F

54/M

56/M

66/M

Symptoms

Upper GI
bleeding

Upper Gl bleed

Melena, weight
loss, hemoptysis

Decreased
exercise
tolerance, iron
deficiency
anemia

Epigastric pain,
melena, weight
loss

Left hip pain,
anemia, melena

Melena,
weakness,
exertional
dyspnea

Weakness,
exertional
dyspnea, melena

GERD, superficial
gastritis

Asymptomatic
duodenal mets.
Had a headache,
dysarthria

Melena,
dizziness

adenocarcinoma type.

Time of diagnosis

Approximately three
years after the
primary lung cancer
diagnosis

Eight months after
treatment for primary
lung cancer

At the time of
diagnosis of primary
lung cancer. Initial
presentation

At the time of
diagnosis of lung
cancer. Initial
presentation

At the time of
diagnosis of primary
lung cancer. Initial
presentation

An unknown amount
of years after primary
lung cell cancer
diagnosis

At the time of
diagnosis of primary
lung cancer. Initial
presentation

At the time of
diagnosis of primary
lung cancer. Initial
presentation

Three years after the
primary lung cancer
diagnosis

At the time of
diagnosis of lung
cancer. Initial
presentation

Five months after
lobectomy

Duodenum
location

The third part of
duodenum invading
SMA

The fourth part of
the duodenum

The fourth part of
the duodenum

The second part of
the duodenum

The second part of
the duodenum

Distal duodenum

The second part of
the duodenum

The second part of
duodenum +
multiple small
bowel metastasis

Treatment

Conservative
(including
vasopressin)

Endoscopic
resection,
chemotherapy, blood
transfusion,
erythropoietin

Chemotherapy

Resection,
chemotherapy

Chemotherapy

Conservative

Chemotherapy and
radiation

Chemotherapy

Total
pancreatectomy,
jejunal resection, ileal
segment resection

Status

Deceased, massive
Gl bleed

Deceased, massive
Gl bleed

Deceased,
progressive lung
disease

Deceased two
weeks after the
presentation

Deceased

Five months after
the initial
presentation, the
patient is disease-
free

metastasis from non-small-cell lung carcinoma,

Gl: gastrointestinal; SMA: superior mesenteric artery; GERD: gastroesophageal reflux disease

Early detection, diagnosis, and treatment are crucial for improving patient outcomes in duodenal metastasis
from primary lung cancer, which often goes unnoticed due to its benign clinical presentation, low incidence,
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and diagnostic challenges. Radiological imaging may manifest as an intraluminal polypoid mass or wall
thickening with variable contrast enhancement patterns, but endoscopic evaluation with biopsy remains the
most effective diagnostic method [6]. In our patient, the EGD confirmed the presence of a duodenal mass
that was not detected by the CT scan of the abdomen. Simple diagnostic tests such as rectal exams and fecal
occult blood tests can be performed early on to prevent any potential diagnoses from being missed. Positron
emission tomography (PET) scans can be helpful in the detection of metastatic tumors of the duodenum in
the area of the duodenal bulb or the periampullary region of the second part of the duodenum. However, the
sensitivity and specificity of PET/CT to aid in diagnosing small bowel metastasis are still insufficient to date
[6]. Immunohistochemistry is a valuable tool for diagnosis, with TTF-1 being an important marker of lung
adenocarcinoma [1]. Our patient’s case displayed positive TTF results for both lung and duodenal biopsy
samples.

There is no standard treatment for duodenal metastasis, but surgery, endoscopy, and chemoradiation
therapy have been reported as options. Endoscopic resection can be a viable and safe option for a mass less
than 1 cm in size, while surgical resection can be considered if the mass is larger than 1 cm in size, and even
then, risks are involved [3,14]. The prognosis is generally poor with a median survival of only four months

for patients with duodenal metastasis from primary lung cancer compared to bone metastasis with a median
survival time of seven months and brain metastasis with a median survival time of three to six months [4,

14]. Overall, small bowel metastasis has a relatively shorter survival time than other gastrointestinal sites [5].

The patient’s seizure presentation and subsequent fracture and hematoma from a post-ictal fall delayed the
diagnosis of active gastrointestinal bleeding from duodenal metastasis. Seizures can be a consequence of
different mechanisms for cancer patients, such as primary or metastatic brain tumors (80%), adverse effects
of treatments (surgery, radiation, and systemic therapies), electrolyte imbalance, or systemic infections in
immunocompromised patients [17]. Lung cancer with brain metastasis can result in seizures, and brain MRI
is typically used for diagnosis. However, in the case of our patient, an MRI was not done due to the patient’s
expressed fear of the procedure. Instead, a CT scan of the head was performed, which did not reveal any
mass lesions. Anemia can be another possible cause of the seizure as it has been linked to iron deficiency
anemia and sickle cell anemia in certain groups [18]. The cause of the seizure in this patient is uncertain.
However, this case highlights the importance of conducting a comprehensive physical examination and
evaluation for new symptoms, such as anemia, which may be masked by other presentations.

Conclusions

Gastrointestinal metastasis from lung cancer is rare, and its clinical characterization remains incomplete
due to its low occurrences. It is most often asymptomatic. However, if symptomatic, it can present in various
ways, such as seizures and anemia similar to what was observed in our patient. Active gastrointestinal
bleeding from duodenal metastasis was missed initially because the anemia was attributed to significant
hematoma from the post-ictal fall. This highlights the complexity of the presentation of duodenal metastasis
from lung cancer. Therefore, a high index of suspicion and a thorough evaluation that begins with a
complete physical examination is important. Cancer patients should be closely monitored for new symptoms
to avoid delayed diagnosis and improve their quality of life with timely intervention. With better diagnostic
techniques and advancements in targeted therapies, survival rates have improved, and duodenal metastasis
may become more common in the future.
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