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Abstract

Lung cancer is the leading cause of cancer-related death worldwide,
with frequent metastases to the brain, liver, adrenal glands, and bone.
The incidence of intraluminal small bowel metastases of the lung is
extremely rare and poorly documented within the literature. Few case
studies have been published since the late 1980s and early 1990s.
However, little is known about this rare form of metastasis. Small
bowel metastatic disease has atypical symptoms that mimic a variety
of other diseases; as a result, signs and symptoms may be overlooked
until the disease has progressed to a late stage. Signs of small bowel
obstruction, symptomatic anemia, abdominal pain, and peritonitis are
commonly reported signs and symptoms. Various modalities can be
utilized for the workup of suspected small bowel metastasis, includ-
ing positron emission tomography, computed tomography, and vari-
ous forms of endoscopy. The prognosis for lung cancer patients with
intestinal metastases is poor, with many only surviving months to a
few years after diagnosis. Therefore, it is critical to consider small
bowel masses as a differential diagnosis in a patient with primary
lung cancer who demonstrates clinical signs consistent with sympto-
matic anemia secondary to gastrointestinal (GI) bleeding, peritonitis,
or small bowel obstruction. We report an unusual case of intraluminal
and fungating small bowel masses in a patient who had previously
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undergone lung resections and chemo-immunotherapy. She was diag-
nosed with non-small undifferentiated carcinoma with tumor necrosis
over 12 years before disease recurrence in the bilateral lungs, right ad-
renal gland, bone, and small bowel. The discovery of the small bowel
metastases occurred while undergoing treatment for advanced-stage
disease. At this time, she completed chemo-immunotherapy and re-
mained on maintenance immunotherapy. The patient also underwent
a partial right adrenalectomy and radiotherapy to the right adrenal
gland. Given that she was experiencing symptomatic anemia and fur-
ther workup indicated that the GI masses were causing her anemia,
she underwent palliative small bowel resection of the masses. The pa-
thology results demonstrated that the masses originated from her pri-
mary lung cancer, confirming metastatic disease to the small bowel.

Keywords: Intraluminal small bowel metastasis; Primary lung can-
cer; PET; CT; Chemo-immunotherapy

Introduction

Lung cancer is the leading cause of cancer death in the United
States [1]. In general, surgery, radiotherapy (RT), chemothera-
py, immunotherapy, and molecular targeted therapy - alone or
in combination - are the mainstay in the treatment modalities
of non-small cell lung cancer (NSCLC) [2]. In recent years,
there has been an emergence of various systemic therapies for
NSCLC. These therapies have revolutionized treatment and
improved progression-free survival, overall survival, and over-
all response rate to therapy targeted at this deadly disease [3].
This emergence of systemic therapies arose from the increase
in knowledge regarding the molecular workup of NSCLC, in
which subsets of NSCLC were identified [4]. Currently, com-
prehensive molecular analysis, such as next-generation se-
quencing (NGS), is recommended as it allows for testing of
less common and difficult-to-target driver oncogenes, thus,
allowing for more tailored and specific therapy toward the
genetic makeup of each patient’s cancer [4]. These systemic
treatments include immunotherapy and targeted therapy, such
as immune checkpoint inhibitors (ICIs) [3, 5]. Further studies
regarding these therapies and the factors that can alter treat-
ment response are needed, which proves that there is more to
learn about NCSLC and the current treatment modalities [5].
It has been observed that 40-50% of patients diagnosed
with lung cancer will develop distant metastases, for which the
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mortality rate is 5.8% [6]. In those with lung cancer, metastatic
lesions are most frequently found in the brain, liver, adrenal
glands, and bone [7, 8]. The gastrointestinal (GI) tract is not
a common site of metastasis in primary lung cancer [9]. It has
been reported that the prevalence of GI metastasis from pri-
mary lung cancer is approximately 4.7-14%, based on autopsy
reports [10-12]; however, studies from Italy and Taiwan have
demonstrated a prevalence rate of 0.5-1.7% [11, 13, 14]. This
discrepancy in prevalence between autopsy and clinical reports
demonstrates how little is known regarding this type of meta-
static disease and how it may be underdiagnosed. Interestingly,
the prevalence of GI metastasis from NSCLC is 0.2-10% [15,
16], whereas, in small cell lung cancer, the prevalence rate is
roughly 8.0%, as determined by McNeill et al in the late 1980s
[17]. In 2006, Yoshimoto et al determined the prevalence rate
of GI metastasis from small cell lung cancer to be 14.9%, with
6.9% occurring in the small intestines [18].

Regarding symptomology, Hu et al found that the three
most common complications of GI metastases originating from
lung cancer are perforation (42.0%), hemorrhage (24.6%), and
bowel obstruction (20.4%) [9]. There are very few case reports
of intraluminal small bowel metastasis in the proximal jeju-
num from primary lung cancer. We present a case of multiple
intraluminal lesions in the distal duodenum and the proximal
jejunum in a 59-year-old Caucasian female who has been treat-
ed for recurrent non-small cell lung cancer.

Case Report

Presentation

A 59-year-old Caucasian female with a history of hypertension,
chronic obstructive pulmonary disease requiring intermittent
home oxygen, and chronic kidney disease was diagnosed with
stage II non-small cell lung cancer over 12 years ago. She un-
derwent a left upper lobe wedge resection in 2009; pathology
demonstrated undifferentiated large cell carcinoma with exten-
sive necrosis that was pT1N1MO. Immunohistochemistry was
positive for cytokeratin 7 (CK7), thyroid transcription factor-1
(TTF-1), and pancytokeratin. One year later, she also under-
went a right lower lobe wedge resection, in which pathology
demonstrated well-differentiated, nonmucinous bronchioloal-
veolar carcinoma with a pathologic stage of pT1aNOMx. Fol-
lowing this, she underwent right-sided brachytherapy and
adjuvant cisplatin/navelbine treatment. She had no evidence
of recurrent disease since that time. Her family history was
significant for colon cancer in her father and lung cancer in her
brother and sister. She was a former smoker, who quit in 2009,
and drank alcohol occasionally.

In 2020, a surveillance chest computed tomography (CT)
demonstrated multiple bilateral pulmonary nodules and promi-
nent lymphadenopathy in the right paratracheal regions, which
increased in size compared to prior surveillance scans. A sub-
sequent positron emission tomography (PET) scan suggested
recurrent disease due to hypermetabolic activities correspond-
ing to the CT scan findings. She underwent a right upper lobe
navigational bronchoscopy with biopsy, resulting in poorly dif-
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ferentiated adenocarcinoma. The tumor cells were positive for
pancytokeratin, Ber-EP4, MOC31, and Napsin on immunohis-
tochemistry. Morphologically, this was considered recurrent dis-
ease from 2009. Molecular testing with liquid biopsy confirmed
the presence of KRAS, ATM, and NFE2L.2. However, microsat-
ellite instability-high (MSI-high) was not detected.

She completed six cycles of carboplatin, pemetrexed,
and pembrolizumab and two cycles of pemetrexed and pem-
brolizumab. Due to lower extremity edema, pemetrexed was
discontinued, and she continued to receive pembrolizumab
for maintenance immunotherapy. A follow-up PET scan after
these treatments demonstrated a marked reduction of hyper-
metabolic activities in the pulmonary lesions. However, she
developed a large right adrenal mass with intense 2-[18F]
fluoro-2-deoxy-D-glucose (FDG) uptake. To obtain tissue di-
agnosis, she underwent partial right adrenalectomy. Final pa-
thology confirmed high-grade poorly differentiated carcinoma
that was positive for CK7, thus, consistent with metastasis
from her lung cancer. The patient continued to undergo immu-
notherapy with pembrolizumab every 6 weeks and completed
palliative radiation therapy to the right adrenal gland.

Several months after radiation to the adrenal gland, she de-
veloped a new hypermetabolic mass within the proximal small
bowel and a new hypermetabolic nodule in the right upper
lobe on a surveillance PET scan (Fig. 1). She was scheduled
to have a percutaneous biopsy of the lung lesion; however, it
was postponed due to acute onset of shortness of breath. She
was found to have anemia with a hemoglobin (Hgb) of 5.5 and
a hematocrit (Hcet) of 18.3%. She previously noted occasional
dark stools, although an initial esophagogastroduodenoscopy
(EGDS) failed to demonstrate any acute bleeding or masses.
She received several units of packed red blood cells (pRBCs)
at that time. In the following weeks, she continued to struggle
with persistent and severe anemia (Hgb 6.7, Het 21.3%), for
which she received another two units of pRBCs and was then
admitted to the hospital for further evaluation.

Due to the unclear source of GI bleeding, the patient un-
derwent CT enterography, which demonstrated abnormally di-
lated conglomerate loops of the small bowel in the proximal
bowel, which was suspicious for possible metastatic diseases
(Fig. 2). This area was consistent with FDG avid lesions. She
then underwent a push enteroscopy that showed two large, dis-
crete, friable, and ulcerated masses in the distal duodenum and
proximal jejunum. The mass in the duodenum was found in
the fourth portion of the duodenum and was fungating with
evidence of recent bleeding. The jejunal mass was polypoid
in nature with no evidence of bleeding (Fig. 3). Since she had
been symptomatic from her anemia due to GI bleeding which
required blood transfusion each week, as well as her Eastern
Cooperative Oncology Group (ECOG) performance status
being zero at this time, she was recommended to have small
bowel resection to improve her quality of life. The patient was
aware that this procedure was intended to be curative.

Operative findings and postoperative course

After exploratory laparotomy, we identified a few small bowel
lesions as suggested in the preoperative imaging but no liver
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Figure 1. Axial (left) and coronal (right) views of a PET scan showing a hypermetabolic mass in the left upper quadrant small
bowel loop (depicted by the red arrows), demonstrating a maximum SUV of 16.5 and measuring 2.9 cm in width. PET: positron

emission tomography; SUV: standardized uptake value.

or peritoneal metastases. The distal duodenal/proximal jejunal
mass near the ligament of Treitz was severely adhered to the
transverse colonic mesentery, which was taken down sharply.
Purulent drainage was found between this mass and the colonic
mesentery, which was suspicious for a contained perforation.
A smaller lesion was discovered adjacent to the larger lesion,
which were thought to be similar intraluminal lesions. We per-
formed small bowel resection that included both lesions and
an end-to-end hand-sewn duodenojejunostomy performed in
two layers. Given the presence of purulent drainage, a closed
suction drain was placed at the anastomotic site. The estimated
blood loss was approximately 100 mL during the procedure
and the patient received two units of pPRBCs due to preexisting
anemia. Her postoperative course was unremarkable and the
postoperative upper GI series demonstrated a patent anastomo-

sis without any leak or obstruction.
A brief timeline highlighting the major events in this pa-
tient’s history is depicted in Figure 4.

Pathology results

Final pathology revealed that there were two fungating,
brown-gray, friable, and necrotic masses located 18 cm from
each other. The larger mass measured 16.5 x 7.5 x 4.0 cm,
whereas the smaller mass measured 3.7 x 2.5 x 1.4 cm. One se-
rosal nodule was noted, and it was 1 cm from the smaller mass.
The smaller mass was shown to invade into the bowel wall and
abut the serosal surface grossly. Immunohistochemistry (IHC)
staining demonstrated that the tumor cells were positive for

Figure 2. Images from CT enterography in coronal and axial views revealing an abnormally distended conglomerate of small
bowel loops (indicated by the red arrows) within the left upper abdominal quadrant measuring 7.3 x 4.9 cm, suggestive of a

proximal jejunal mass. CT: computed tomography.
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Figure 3. (a) A large fungating mass in the distal duodenum. (b) A large nonbleeding polypoidal mass in the proximal jejunum

visualized via push enteroscopy.

programmed death ligand 1 (PD-L1) (tumor proportion score
65%). Cytology and morphology showed poorly differentiated
carcinoma, which was consistent with the biopsies of the le-
sions in her lungs (2020) and the right adrenal gland metastasis
(2021) - all reflective of recurrence and metastasis from her
original lung cancer diagnosed in 2009. Postoperatively, her
ECOG performance status returned to her baseline. The patient
discussed other adjuvant therapy options with her medical on-
cologist, and she elected to continue her maintenance immu-
notherapy given its minimal side effects and previous efficacy.

Discussion

We present a case of a 59-year-old female diagnosed with stage
II non-small cell lung cancer over 12 years ago, who underwent

a small bowel resection for GI metastases from lung cancer
that caused symptomatic anemia and affected her quality of life
significantly. At the time of initial diagnosis, the patient under-
went right lower lobe wedge resection, adjuvant chemotherapy,
and followed by brachytherapy. She did not have evidence of
disease for over 10 years until her surveillance CT scan sug-
gested recurrence, which was confirmed with a PET scan and
bronchoscopy. She subsequently underwent chemotherapy and
immunotherapy and had RT to her right adrenal metastasis. A
subsequent surveillance PET scan demonstrated a hypermeta-
bolic small bowel mass that was the culprit of her presentation.
The incidence of lung cancer metastasis to the GI tract
and being symptomatic is uncommon [19], with a reported
incidence of 0.2-2.0% [14, 20, 21]. Interestingly, numerous
studies have looked at the incidence rate of GI metastasis in
autopsies of those who died from primary lung cancer [17,

2020: January 2022:

- New multiple - Continued to have severe anemia
bilateral pulmonary - Hospitalized again and received
nodules and increased pRBCs
hilar February 2021: - CT enterography showed

2009: lymphadenopathy, - A large right September 2021: abnormally dilated loops of

- Diagnosed with which were PET avid adrenal mass with - Completed proximal small bowel, consistent
Stage I NSCLC - Right upper lobe FDG uptake on palliative with prior PET

- Underwent left bronchoscopy PET radiation therapy - Push enteroscopy demonstrated
upper lobe confirmed disease - Continued with to right adrenal two large masses in distal

wedge resection recurrence immunotherapy gland duodenum and proximal jejunum

4 4 A 4 4 .
v v \ \ \ g

2010: 2020-2021: July 2021: December 2021: February 2022:

- Underwent - Six cycles of - Partial right - A new hypermetabolic - Underwent exploratory
partial right chemotherapy and adrenalectomy, mass in the proximal laparotomy with distal
lower immunotherapy pathology small bowel on PET duodenum and proximal
lobectomy, - Remained on consistent with - Hospitalized with severe small bowel resection
right-sided maintenance metastasis from anemia with occasional - Pathology consistent with
brachytherapy, immunotherapy lung primary melena requiring several the metastatic lesions
and adjuvant afterwards units of pRBCs from lung cancer
chemotherapy - EGDS was negative for - Patient continued with

any bleeding maintenance
immunotherapy

Figure 4. Timeline summarizing the patient’s pertinent disease history. NSCLC: non-small cell lung cancer; CT: computed to-
mography; PET: positron emission tomography; FDG: 2-[18F] fluoro-2-deoxy-D-glucose; pRBCs: packed red blood cells; EGDS:

esophagogastroduodenoscopy.
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18]. These studies found that the incidence rate ranged from
11.9% to 33% [17, 18], which signifies that GI metastatic dis-
case from primary lung cancer is more common than it ap-
pears clinically. This decrease in awareness may be due to the
absence of symptoms. However, as treatment and knowledge
regarding lung cancer progressed over the years, more patients
are living longer than in the past; thus, the incidence of GI
metastasis from primary lung cancer has increased as clinical
manifestations are occurring more frequently [13, 20]. Liu et al
searched the literature from 2000 to 2014 for cases of GI me-
tastasis from lung cancer, for which they found 64 documented
cases [22]. They noted that the metastatic lesions accounted for
in their search were appreciated on CT scans as wall thicken-
ing, an intraluminal polypoid mass, or an exophytic mass [22],
but they did not indicate the number of cases for each type
of lesion. Their search found that the most common present-
ing symptoms were perforation or an acute abdomen requiring
surgical intervention [22]. Metastatic illness of the GI system
has very few symptoms that are generally vague, leading to
the diagnosis of advanced disease processes when concern-
ing symptoms arise. When present, GI metastatic symptoms
include GI bleeding, bowel obstruction, abdominal pain, nau-
sea, vomiting, dysphagia, anemia, jaundice, bowel movement
change, or, less commonly, ileus [23]. It has been observed that
abdominal pain was the most common initial presentation [7].
Effectively excluding other possible causes of these symptoms
and keeping a high level of suspicion can result in an earlier
diagnosis and improved outcomes [7].

Within our review of the literature regarding small bow-
el metastasis and NSCLC, we found 11 reported cases that
matched this search criterion from the past 5 years [24-33], as
tabulated in Table 1. Of the reported cases we found, all oc-
curred in men (in contrast to our female patient) [24-33]. The
most common type of NSCLC was adenocarcinoma (seven pa-
tients out of 11) [15, 24, 26, 29-32]. Of the cases that directly
identified the location of the metastases, the jejunum was a
common site of disease occurrence [15, 24-25, 27, 30, 32],
which is similar to our case.

When suspicious of metastasis to the small bowel, the
workup includes imaging and possible endoscopy to visualize
and characterize the mass. In the late 1990s, the development
of PET using FDG, which takes advantage of malignant cells’
enhanced consumption and uptake of glucose, opened a new
field in clinical oncologic imaging [33]. While FDG-PET has
become helpful in diagnosing the extent of GI metastasis [34],
because of the few cases and lack of clinical data, the definitive
role of FDG-PET in the diagnosis of GI metastases from primary
lung cancer is still debated [23]. Of the reported cases identi-
fied by imaging, most metastatic lesions were identified via CT
scan when there was a high clinical suspicion of GI metastasis.
In some instances, abdominal X-rays were utilized in the initial
workup to identify pneumoperitoneum [35]. In addition to these
methods, endoscopic assessment, including EGDS, push enter-
oscopy or capsule endoscopy, as seen in the presented case, are
the main diagnostic tools for metastatic disease to the small bow-
el. However, a study conducted by Han et al demonstrated that
capsule endoscopy missed detecting small bowel tumors at a rate
of 16.7%, especially those located in the proximal jejunum [36].

The treatment options for masses found within the small
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bowel depend on various factors, such as the extent of metasta-
sis, the location, and the symptomatology. For masses causing
significant derangement in the quality of life for patients, seg-
mental resection of the bowel is the mainstay treatment with ei-
ther adjuvant or neoadjuvant chemotherapy [10, 37]. Clinicians
need to have frank discussions with patients as to the purpose of
the intervention, as bowel resection may not be curative. There
are incidences when surgical resection is contraindicated, such
as extensive distant metastases or peritoneal carcinomatosis.
When surgery is contraindicated, intestinal stent placement via
endoscopy can be performed for those suffering from obstruc-
tion. In the setting of significant bleeding, nonsurgical treatment
options include embolization or palliative RT.

Herein, we present a unique situation where surgical re-
section of the small bowel masses was offered as a form of
palliative treatment to prevent further bleeding and improve
her quality of life. Surgical resection is typically not indicated
in patients with multiple metastatic diseases, especially in the
setting of multiple metastases. Goh et al found that aggressive
surgical treatment of GI metastasis in patients with primary
lung cancer is worthwhile in select patient populations as it
provides great palliative benefits [38]. Better surgical candi-
dates are those with a limited portion of small bowel involve-
ment and no other disease sites outside the GI tumor [39].
In the presented case, our patient had metastasis to the right
adrenal gland in addition to the small bowel, but the adrenal
mass appeared to be in control. However, our patient did well
postoperatively, and the surgery proved worthwhile in terms of
palliative treatment as our patient was clinically stable without
signs of GI bleeding.

Conclusion

We present a case of lung cancer metastasis to the proximal
small bowel with symptomatic GI bleeding; the literature in-
dicates that the incidence of lung cancer metastases to the GI
tract may be higher than previously documented. The symptoms
of these GI metastases are ambiguous and can mask different
etiologies. FDG-PET holds great potential for early detection
of GI metastases from primary lung cancer; however, various
forms of endoscopies are other ways to detect and diagnose
them. Surgical resection is typically contraindicated in patients
with metastatic disease to multiple organs due to poor progno-
sis. However, surgical resection can be a great tool for symptom
palliation for a selected patient population, such as patients with
limited disease and without any other distant metastasis.
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Table 1. Reported Cases of Small Bowel Metastasis From Primary Non-Small Cell Lung Cancer Within the Past 5 Years

Patient . Method of con-
Type of lung . Location of small . . .
Study age and Signs and symptoms . cluding origin
cancer bowel metastasis :
gender of metastasis
Ogasawara et 62 M Adenocarcinoma  Abdominal pain, anemia, about 7 Jejunum Biopsy from
al (2022) [24] cm tumor in left abdomen on CT enteroscopy
Suzuki et al 70 M Pleomorphic Generalized fatigue, abdominal Jejunum Biopsy from
(2022) [25] carcinoma pain, anemia, CT showed large endoscopy and
mass in left abdominal cavity, surgical resection
endoscopy showed tumor in jejunum
Kang et al 66 M Adenocarcinoma  Melena, dizziness, anemia, 2 Total of 22 lesions in stomach, Biopsy from
(2021) [15] cm polypoidal lesion in second duodenum, jejunum, and ileum EGDS and surgical
portion of duodenum - ranging from 0.8 to 4.0 cm resections
O’Neill et al 56 M Adenocarcinoma  Headache and dysarthria from lung ~ Second portion of duodenum  Biopsy from
(2020) [26] mass, small bowel mass noted on gastroscopy
PET with no attributable symptoms
Xie et al 55M Pulmonary Epigastric pain, melena, Duodenum and jejunum Surgical resection
(2020) [27] sarcomatoid anemia, PET showed wall
carcinoma thickening of small bowel
Xie et al 61 M Pulmonary Melena, intermittent fevers, anemia, Small bowel - not Biopsy from
(2020) [27] sarcomatoid PET showed circumferential fully described gastroscopy
carcinoma thickening of small intestines
Plestina et al 5TM Undifferentiated ~ Acute abdomen secondary to Tleum Surgical resection
(2019) [28] pleomorphic bowel perforation, CT scan
sarcoma 3 months after lung surgery
showed a 60 mm obstructive
metastatic small bowel lesion
Chen et al 69 M Adenocarcinoma  Bloating, decreased flatus, intestinal ~ Small bowel - not Surgical resection
(2018) [29] effusion and obstruction on CT fully described
Obhira et al 75M Adenocarcinoma  Melena, anemia, capsule endoscopy  Jejunal mass Biopsy from
(2018) [30] showed polyp in small bowel enteroscopy
and autopsy
Janez et al 53 M Adenocarcinoma  Upper abdominal pain, Multiple metastatic lesions Surgical resection
(2017) [31] vomiting, constipation, SBO along small bowel and
on CT, CEA elevated small bowel mesentery
Ying et al S59M Adenocarcinoma  Melena, anemia, fecal occult Jejunum Surgical resection

(2017) [32]

blood, CT and PET demonstrated
small bowel mass

M: male; cm: centimeter; mm: millimeter; CT: computed tomography; PET: positron emission tomography; SBO: small bowel obstruction; CEA: car-
cinoembryonic antigen; EGDS: esophagogastroduodenoscopy.
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