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Smallbowel neoplasms are uncommon gastrointestinal malignancies, but their incidence has risen in recent years.
The main subtypes include adenocarcinoma and neuroendocrine tumors, each accounting for approximately
40% of cases, with sarcomas and lymphomas making up the remaining 20%. These neoplasms often present
with nonspecific symptoms, complicating diagnosis. While chemotherapy may be used in some cases, surgical
resection often remains the primary treatment. We present a case series that underscores the nonspecific nature
of these malignancies and highlights the importance of advanced endoscopic techniques for diagnosis. We also
propose an actionable approach to aid clinicians in diagnosing these malignancies, while reviewing the current
literature for etiology, epidemiology, clinical presentation, diagnosis, and treatment of the various subtypes.

INTRODUCTION

Small bowel neoplasms constitute less than 3% of
all gastrointestinal malignancies and 0.6% of all
cancers in the United States.'” Their incidence has
steadily increased in the last 20 years.> The most
common histologic subtypes are adenocarcinoma
and neuroendocrine tumors, each accounting for

approximately 40%. Stromal tumors, sarcomas,
and lymphomas comprise the remaining 20%.**
Symptoms are non-specific and include abdominal
pain, weight loss, nausea, vomiting, obstruction,
and occult bleeding.”!° Clinical signs are vague,
the physical exam is frequently unremarkable, and
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visualization on radiological imaging is limited
by motion artifacts, making it a challenging
diagnosis.>!" Endoscopic techniques, video capsule
endoscopy, and push enteroscopy have improved

Figure 1. Endoscopic Capsule on Scout View of CT

Figure 2. CT Enterography with Mild
Hyperenhancement in Narrowed Region
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our ability to identify these uncommon tumors.
Unclear clinical signs and symptoms can lead to late
diagnosis and treatment. We present a case series
of five patients with vague clinical presentations
that underwent extensive workup with advanced
imaging modalities and were eventually diagnosed
with a small bowel malignancy.

CASE REPORT

Patient 1: A 43-year-old male with a past
medical history of sarcoidosis presented with
three months of worsening periumbilical pain
and a 14-kilogram weight loss. Infectious
workup, esophagogastroduodenoscopy (EGD),
and colonoscopy was unrevealing. Video capsule
endoscopy (VCE) demonstrated localized
inflammation in the ileum, however, the capsule
was unable to pass beyond this point (Figure 1).
CT abdomen and pelvis revealed a partial small
bowel obstruction. Small bowel enteroscopy
demonstrated nonspecific inflammation of the
ileum. CT enterography disclosed the presence
of a stricture in the mid-ileum (Figure 2). Given
the unclear etiology and persistent symptoms,
three months following initial presentation, small
bowel resection with side-to-side anastomosis was
performed. Operative findings included an ileal
stricture but otherwise normal bowel. Pathology
revealed diffuse large B-cell lymphoma (DLBCL)
of the small intestine (Figure 3) and the patient was
treated with R-CHOP chemotherapy.!?

Patient 2: A 55-year-old female with a past medical
history of Lynch syndrome and a family history
of colon cancer presented with abdominal pain,
nausea, vomiting and a 2.3-kilogram unintentional
weight loss for one month. The physical examination
and laboratory investigation were unremarkable.
Magnetic resonance enterography showed a
6 centimeter (cm) proximal ileal segment with
evidence of irregular concentric wall thickening.
Small bowel enteroscopy revealed a white nodular
ileal mucosa with areas of ulceration in the mid-
ileum (Figure 4). Biopsies demonstrated low-
grade follicular lymphoma four months after initial
presentation.

Patient 3: A 68-year-old-female with a past medical
history of breast cancer presented with one month of
abdominal pain, bloating and diarrhea. The physical
examination and laboratory investigation work
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Figure 3b. Lymphoma CD20 Positive Inmunostain
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Figure 3c. Lymphoma CD10 Positive Inmunostain

were unremarkable. Upper endoscopy revealed
an antral nodule with regenerative changes and a
hyperplastic duodenal bulb nodule with preserved
villous architecture. Initial pathology revealed
reactive gastropathy in the antrum and a benign
hyperplastic/inflammatory polyp in the duodenum.
Further evaluation with EGD and endoscopic
ultrasound (EUS) indicated a 10 millimeter (mm)
by 12 mm intramural lesion in the antrum of the
stomach that was most consistent with a lipoma.
Additionally, a hypoechoic 13 mm x 12 mm round
mass in the duodenal bulb was seen confined to the
mucosa (Figure 5). Endoscopic mucosal resection
of the duodenal lesion was performed. A well-
differentiated neuroendocrine tumor, low-grade
World Health Organization (WHO) Grade 1 and 3,
with tumor involvement of the muscularis mucosa
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Figure 3d. Large B-Cell, Ki-67 Stain (more than 70%)

was confirmed on biopsy six months following
initial presentation.

Patient 4: A 53-year-old-male without significant
medical history presented following one month
of vomiting and epigastric pain. A gastric
emptying study showed 60% food residual with a
prolonged gastric emptying half-time. Laboratory
investigation, CT abdomen and pelvis, EGD and
colonoscopy were unremarkable. His symptoms
were initially attributed to gastroparesis and
was treated with domperidone. He presented six
months after initial presentation with a 23-kilogram
weight loss and treated for refractory gastroparesis
with metoclopramide and erythromycin. He
was scheduled to undergo a gastric peroral
endoscopic myotomy procedure, however EGD

(continued on page 38)

PRACTICAL GASTROENTEROLOGY - JULY 2025



Malignant Tumors of the Small Intestine: A Case Series and Review of the Literature

SPECIAL ARTICLE

(continued from page 36)

demonstrated 5 liters of fluid in a severely dilated
duodenum suggesting an obstruction (Figure 6).
Diagnostic laparoscopy revealed a nearly
obstructing mass. A small bowel resection was
performed, and moderately differentiated, invasive
adenocarcinoma, invading through muscularis
propria into nonperitonealized perimuscular
tissue (mesentery and retroperitoneum) without
serosal penetration, was confirmed on pathology
(Figure 7).

Patient 5: A 71-year-old female with a past medical
history of osteopenia and mitral regurgitation
presented with intermittent abdominal pain for
a few weeks and iron deficiency anemia (IDA)
found on routine lab work. Colonoscopy at that
time was unremarkable, however EGD at that
time revealed moderate gastritis with scattered
erosions and two superficial non-bleeding ulcers.
She was started on a proton pump inhibitor with
the assumption that gastritis was the source of her
IDA. The abdominal pain persisted and resulted
in loss of appetite due to the pain along with
weight loss of 4.5 kilograms. Three months later
she was found to have persistent IDA along with
continued episodic abdominal pain and a VCE was
performed. It demonstrated up to seven distinct
areas of erythema, edema, and stricture in the small
bowel, most of which were oozing blood, and a
few lymph nodes in the proximal small bowel, one
with central depression. Small bowel enteroscopy
was performed and localized nodular mucosa
was found in the second and fourth portion of the
duodenum. Biopsies were taken and the pathology
revealed low grade extranodal follicular lymphoma
about four months after initial presentation. She
is currently undergoing treatment with rituximab.

DISCUSSION

Small bowel cancer is uncommon; however, the
incidence is on the rise, with an estimated 12,070
new cases and 2,070 deaths in the United States
in 2023.3 Adenocarcinoma and neuroendocrine
tumors are the most common histological subtypes
of small bowel malignancies.

Primary lymphoma of the gastrointestinal
tract comprises 1%-4% of all gastrointestinal
malignancies.”” The ileocecal region is one of
the most involved areas for primary intestinal
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lymphoma and thus, it can mimic IBD and other
colonic etiologies further delaying treatment due
to its initial ambiguity. Typically, on radiographic
imaging, small bowel lymphoma can present as a
polypoid mass, multiple nodules, infiltrative form,
an extraluminal mass, mucosal thickening or in
the form of strictures as seen in our patient with
DLBCL (Figure 2)."* However, CT imaging has a
low sensitivity and specificity for detecting small
bowel lymphomas. Thus, endoscopic evaluation
can aid in the diagnosis of these tumors. In Figure 4,
a white nodular ileal mucosa is seen in our patient
diagnosed with follicular lymphoma on small
bowel enteroscopy (SBE). A similar finding was
seen in our patient with follicular lymphoma in the
duodenal mucosa. The white nodular mucosa, which
can include whitish polyps and white aggregates
with or without ulceration of the mucosal layer, is
consistent with the typical findings of follicular
lymphoma seen on endoscopy.'* !¢ Furthermore,
EUS has enhanced our ability to visualize lesions
of the gastrointestinal tract. As seen in Figure 5, a
hyperechoic duodenal bulb lesion was identified
and subsequently diagnosed as a neuroendocrine
tumor. While several studies evaluated the role
of EUS in detecting pancreatic neuroendocrine
tumors, specific characteristics regarding lesions
of the small bowel have yet to be established.!”
Given the rise in small bowel tumors, further
studies are warranted to investigate the role of EUS
in diagnoses of these malignancies. Additionally,
intestinal ultrasound has been shown to accurately
detect disease activity in the small bowel in patients
with Crohn’s disease. However, this inexpensive
and non-invasive imaging modality has yet to be
described for the specific detection of small bowel
tumors. '

Small bowel tumors are difficult to identify
and there are no established guidelines on an
initial testing strategy for diagnosis. We propose
the following diagnostic approach for patients
presenting with symptoms of intestinal disease
such as abdominal pain, gastrointestinal bleeding,
symptoms of small bowel obstruction with nausea
and vomiting, weight loss or bowel perforation and
there is a concern for a small bowel malignancy.
Initial testing should include a non-invasive
modality, abdominal imaging, either with CT or
MRI to evaluate for any lesions. If no lesions are
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Figure 4. Small Bowel Enteroscopy with White
Ulcerated Nodular Mucosa in the lleum

7a. Invasive Adenocarcinoma Invading Pericol
Fat, Low Power View

onic

identified, but a high clinical suspicion remains,
endoscopic evaluation may be performed to
evaluate for a tumor and tissue biopsy if possible.
Choice of endoscopic evaluation includes
esophagogastroduodenoscopy, push enteroscopy,
device assisted endoscopy, illeocolonoscopy and
VCE. Modality should be chosen based on the
individual patient’s presenting symptoms. For
example, VCE should be avoided in patients
presenting with signs and symptoms of a bowel
obstruction.?® While several of these modalities
were shown to assist in the diagnosis of localized
small bowel adenocarcinoma, no single modality
proved adequate for definitive diagnosis.?! If no
lesion was identified and there remains a high
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Figure 5. EUS with Hypoechoic Lobulated Mass
in Duodenal Bulb 13mm x 12mm Extending from
Mucosa to Submucosa

7h. Adenocarcinoma Invasion into Submucosa
and Muscularis Propria

level of suspicion for a small bowel tumor, further
imaging maybe considered with CT enterography,
fluorodeoxyglucose-positron emission tomography/
CT (FDG PET/CT), or somatostatin receptor-based
imaging if there is a concern for a neuroendocrine
tumor.?>* If workup is nonconclusive, surgical
evaluation may be considered.

LITERATURE REVIEW

Adenocarcinoma

Small bowel adenocarcinoma (SBA) is a rare
tumor but comprises about 40% of all small
bowel malignancies.” It is most often diagnosed
in the sixth decade of life with a slight male
predominance. The duodenum is the most common
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location (55%—82%), followed by the jejunum
(11%—-25%) and ileum (7%—17%).%

The carcinogenesis of SBA is poorly
understood. Nearly 20% of cases are associated
with predisposing diseases such as Crohn’s
disease, Lynch syndrome, familial adenomatous
polyposis (FAP), Peutz—Jeghers syndrome and
celiac disease.”’

Specific genetic mutations have been linked
to SBA. The KRAS mutation is one of the more
commonly identified mutations and accounts for
nearly 50% of cases.”’*' Mutations to TP53 are
also relatively common®"' and often confer a poor
prognosis.*> However, they are less commonly
found in duodenal lesions and those from mutations
related to the deficient DNA mismatch repair
abnormality (IMMR phenotype).’' The TP53
mutation is also more frequently reported in
patients with Crohn’s disease.”’ The prevalence of
APC mutations accounts for a lower percentage of
SBA, with a range from 13%-27%,*7" in contrast
to colorectal cancer where APC mutations make
up approximately 80% of cases.”” APC mutations
are also more common in tumors located in the
duodenum.’! Alterations or amplifications of the
ERBB2 gene have been reported in 7%-14%
of tumors?’*! and are more frequently found in
patients with Lynch syndrome.” Other genetic
mutations, such as the SMAD4 mutation account
for 9%-17% of cases,”®! but SMAD4 is associated
with Crohn’s disease.* Less commonly, the BRAF
mutation has been seen with a lower frequency of
4%-11%*"" and a mutation of BRCA2 has been
reported at as low as 5% of SBA.>2® A dMMR
phenotype was found with a variable frequency
in 5%-35% of cases* and is more common in
duodenal or jejunal tumors than ileal lesions.**
SBA with dAMMR mutation is associated with a
better prognosis.”’

Lynch syndrome is an autosomal dominant
inherited mutation in DNA mismatch repair
genes, MLH1 and MSH2, leading to microsatellite
instability that most often progresses to malignancy.
Itis associated with colorectal, endometrial, ovarian,
skin, and small bowel malignancies among others.
The association with small bowel malignancy is
specifically seen in adenocarcinoma. The lifetime
risk of Lynch syndrome patients developing SBA
remains low, however, and is estimated at around
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4%.% During routine endoscopy, it is recommended
to thoroughly evaluate the entire duodenum and
distal ileum to identify these tumors.?

Systemic exploration of the entire small
bowel with video capsule endoscopy (VCE) is
not recommended unless there are suspicious
symptoms including anemia, bleeding, or
unexplained abdominal pain.*® Additionally, since
SBA can reveal an underlying diagnosis of Lynch
syndrome,’” MMR phenotyping must be carried
out for all patients with SBA.*®

Familial adenomatous polyposis (FAP) is an
autosomal dominant inherited mutation of the
APC gene resulting in numerous colonic polyps
and colorectal carcinoma. Adenocarcinoma of the
ampulla of Vater and duodenal adenocarcinoma are
the second most common tumor localizations and
the main cause of death.* It is reported that 4.5%
of patients with FAP develop upper gastrointestinal
adenocarcinoma with 50% of cases found in the
duodenum, 18%, in the ampulla of Vater, 12% in
the stomach, 8.5% in the jejunum, and 1.7% in
the ileum.*

Endoscopic evaluation for screening of
the duodenum is recommended in all patients
with FAP.*! Exploration of the rest of the small
bowel is only indicated in the setting of a normal
esophagogastroduodenoscopy (EGD) and relevant
symptoms as previously described.?”’

Peutz-Jeghers syndrome is an autosomal
dominant inherited mutation in the tumor
suppression gene STK11, with an increased risk
of colorectal, stomach, pancreatic, small bowel,
and breast cancers. This mutation leads to a lifetime
incidence of small bowel adenocarcinoma of 1.7%-
13%.% Given the rarity of this disease, it is an
overall uncommon etiology of SBA.

Juvenile polyposis syndrome is an autosomal
dominant inherited syndrome with numerous
hamartomatous polyps that can develop into cancer
most commonly in the colon and stomach. There
have also been reported cases of SBA in these
patients related to a mutation in SMAD4.%

Crohn’s disease is an autoimmune disease
characterized by chronic inflammation of
potentially any segment of the digestive tract
mucosa. It most commonly affects the colon and
distal ileum. Inflammation leads to an increased

(continued on page 42)
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risk of developing a malignancy. Therefore, in
the case of patients with Crohn’s disease, SBA is
more commonly found in the ileum, as opposed to
sporadic SBA as discussed above. Most SBA cases
in patients with Crohn’s disease are found in the
ileum, followed by the jejunum, and duodenum.*
It also tends to be diagnosed in younger patients.*
In a large cohort study, the standardized incidence
ratio of Crohn’s patients developing SBA ranged
from 34.9 (95% CI, 11.3-81.5) -46 (95% CI, 12.5—
117.8).* Patients who have had a small bowel
resection or who have been treated with salicylate
for a prolonged time are at lower risk of developing
SBA.* The SBA associated with Crohn’s disease
is often associated with an aggressive phenotype
and frequently metastasizes.*

Celiac disease is associated with a higher risk
of developing SBA when compared to the general
population, however, the reported lifetime risk of
patients with celiac disease developing SBA is less
than 1%.% Patients diagnosed with SBA should be
systematically screened for celiac disease, as the
presence of SBA can reveal an underlying mild
disease.”’

Given the rarity of SBA and the nonspecific
symptom presentation, there is no clear screening
guideline for SBA. Often, the most common
presenting symptom is abdominal pain, which
carries an extremely broad differential diagnosis.
Some other symptoms reported are bleeding
from the gastrointestinal tract and obstruction.
Duodenal SBA is less likely to cause obstruction
when compared to jejunal and ileal tumors.?’
According to one study, the diagnosis is most
often made by upper endoscopy (28%), followed
by surgery (26%), small bowel barium transit
(22%), computed tomography (CT) scan (18%),
and ultrasound examination (3%).**” While upper
endoscopy is helpful for the diagnosis of duodenal
lesions, colonoscopies are utilized for diagnosing
ileal lesions, and video capsule endoscopy (VCE)
and CT enterography (CTE) for jejunal lesions.*

Video capsule endoscopy should not be used if
there is a suspicion of occlusion or sub-occlusive
disease.”® Video capsule endoscopy may miss
lesions of the duodenum and proximal jejunum
given the fast transit of gastric contents in those
areas.*
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When compared to VCE, magnetic resonance
enterography (MRE) was found to be superior at
identifying large polyps.* MRE was also found to
be more accurate in identifying small bowel tumors
when compared to CTE.*

Double balloon enteroscopy (DBE) can be used
to obtain preoperative histological diagnosis.*
Device-assisted enteroscopy can be used to remove
polyps to prevent malignant transformation,
bleeding or obstruction, or tattoo lesions before
surgery.?”*" Despite these newer endoscopic tools,
there has been no reported improvement in early
diagnosis.’!

Histologically, SBAis characterized by glandular
formation, like colorectal adenocarcinomas. In
well-differentiated adenocarcinoma, greater than
95% of the tumor is gland-forming, whereas in
moderately differentiated adenocarcinoma between
50-95% is gland-forming. Poorly differentiated
adenocarcinoma is mostly solid with less than 50%
gland formation.*

Duodenal adenocarcinomas distal from the
ampulla are broken down into two major histologic
phenotypes, intestinal-type and gastric-type. The
intestinal type is morphologically like colorectal
adenocarcinoma, whereas the gastric type is
associated with gastric foveolar metaplasia or
Brunner gland hyperplasia. The intestinal type is
associated with a longer survival?’ and generally
expresses proteins; CDX-2, MUC2 and CDI10,
while the gastric-type adenocarcinomas express
MUCS5AC and MUC6.% Immunohistochemical
staining is not generally needed to differentiate
between the types but may be helpful for
challenging cases.?”” Tumors that arise near the
ampulla have intestinal or pancreaticobiliary
differentiation, however, it is often a mix of the
two. Immunohistochemical staining can help
differentiate the two.*

Once diagnosed, the initial workup includes a
contrast-enhanced thoracic-abdominal-pelvic CT
scan to evaluate local and metastatic extension.®
Staging is based on standard intestinal TNM and it is
recommended to assess a minimum of eight lymph
nodes if surgery is necessary.*® A positron emission
tomography (PET) scan is not indicated but may
be considered if there is doubt about whether
metastases are visualized on CT. Endoscopy and
colonoscopy are indicated if there is concern for or
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evidence of an underlying genetic predisposition.
For duodenal adenocarcinoma, an endoscopic
ultrasound should be performed to assess the depth
of invasion and to differentiate duodenal lesions
from pancreatic, biliary, and ampullary lesions.?’
A CEA and CA 19-9 level should also be obtained.
Additionally, anti-transglutaminase antibodies and
duodenal biopsies should be performed to detect
possible underlying celiac disease. Screening for
microsatellite instability or loss of expression of
one of the MMR proteins should be performed to
screen for Lynch syndrome.?”’

The first-line treatment for localized SBA is
resection of the lesion.* Patients should be screened
for 5 years after a curative resection for clinical
exam, imaging, and tumor marker levels.?’

If, however, there is an advanced disease,
including an unresectable tumor or metastases,
systemic chemotherapy should be administered.
The retrospective series reported the best results
in terms of response, survival, and toxicity with
the use of 5-fluorouracil/leucovorin along with
oxaliplatin (FOLFOX).5”% There is also some
evidence that capecitabine plus oxaliplatin
(CAPOX) can be used as a first-line treatment.®'
If patients fail platinum-based therapy, the folinic
acid (leucovorin), fluorouracil, and irinotecan
(FOLFIRI) regimen has shown some success in a
series of patients.®

Neuroendocrine tumors
Neuroendocrine neoplasia (NEN) is described
as a heterogeneous group of cancers derived
from neuroendocrine cells found throughout the
body.® After the lung, the small bowel is the next
most common location of NENs.* They can be
found throughout the GI tract but are specifically
seen in the small intestine (45%), rectum (20%),
appendix (16%), colon (11%), stomach (7%), and
pancreas (5%-10%).5* % About 40% of all small
bowel malignancies are neuroendocrine tumors.*’
Neuroendocrine tumors of the small bowel (SB-
NEN) mainly involve the ileum.® Approximately
30% of patients with SB-NEN will have metastatic
disease at the time of diagnosis® most often with
spread to the liver.®

Risk factors associated with the development
of NEN include smoking, family history of cancer,
and prior cholecystectomy.

PRACTICAL GASTROENTEROLOGY - JULY 2025

The development of SB-NEN is associated
with a mutation of the MutY human homologue
gene.” The most common genetic predisposition
is multiple endocrine neoplasia type 1 (MEN1),
making up 5%-10% of these tumors.®

Early in the disease process, there are usually
few or no symptoms, and the late symptoms are
a result of mass effect or liver metastasis.®%7°
Of patients with SB-NEN, 15%-20% are without
symptoms and lesions are found incidentally.* The
most common symptom is abdominal pain, but
these patients can also present with gastrointestinal
bleeding or anemia. The SB-NENs are typically
small lesions, but they can cause an extensive
fibrotic reaction. This can result in narrowing or
twisting of the bowel leading to obstruction and
possible mesenteric ischemia. Occasionally, they
grow large enough to cause obstruction.®

About 10% of patients with metastatic disease
develop carcinoid syndrome, especially if the
liver is the site of metastases. There are several
hormones produced by the NEN cells, including
serotonin, neurokinin A, and histamine, but when
the disease is localized to the small bowel, the
liver can inactivate the hormones. Once the disease
metastasizes the hormones can bypass portal
circulation and lead to symptomatic carcinoid.
The most common symptoms are facial flushing,
diarrhea, abdominal cramps, heart valvular disease,
telangiectasias, edema, and wheezing.® About 20%
of patients have cardiac involvement, primarily
affecting the right side of the heart leading to valve
fibrosis patients with metastatic disease, which is
associated with a poor prognosis.®*

Given the nonspecific presentation of most
NEN, laboratory investigation and imaging
obtained for the diagnosis will often vary, but
both can aid in making the diagnosis. Those
who present with carcinoid symptoms will likely
undergo biochemical testing first, while those with
abdominal pain will begin with imaging.

NENSs produce many hormones, as mentioned
above, including 5-hydroxyindoleacetic acid (5-
HIAA) and chromogranin A (CgA), both of which
can be helpful when attempting to diagnose SB-
NEN."" A 24-hour urine 5-HIAA is highly specific
for SB-NEN. Chromogranin A is a sensitive and
specific test for NEN, however, renal failure, severe
hypertension, vitamin B12 deficiency and proton
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pump inhibitor therapy can cause false elevations.
Chromogranin A has also been correlated with
disease burden survival rates.®7?

NENSs also produce pancreastatin, and serial
pancreastatin levels can be useful to predict and
monitor responses to therapy and may be a good
alternative to chromogranin A.”

Imaging studies can include CT, MRI,
and ultrasound. SB-NENSs, however, are rarely
visualized on CT, but CT can be helpful as it
can reveal lymph node and other metastases. CT
angiography can sometimes visualize valvular
involvement.®

Octreotide scans, DBE, and VCE are used as
additional modalities with a reported diagnostic
yield of 85%, 83%, and 10% respectively.® In
occult disease, VCE appears to be superior to
DBE, but may underestimate the tumor burden.”
DBE and VCE are most helpful for diagnosing
jejunal and ileal SB-NENSs.® Positron emission
tomography scans are useful for detecting small
SB-NEN tumors as well as metastases of all
sizes, including small lymph node metastases.”
Diagnosis is sometimes only made after surgical
resection of an obstructed bowel. If surgery has not
yet been performed, endoscopic guided biopsy is
needed for histological confirmation.®

To classify the NENs, protein markers, either
the Ki67 index or number of mitoses per 10 high
power field (HPF) is used. Grade 1 NENs show
a Ki67 of less than 3%, or less than 2 mitoses per
10 HPF. Grade 2 NENs have a Ki67 index from
3%-20%, or 2 - 20 mitoses per 10 HPF. Grade 3
NENSs have a Ki67 index of greater than 20%, or
greater than 20 mitoses per 10 HPF.®* Grade three
lesions are further subclassified into G3 NENs
and G3 neuroendocrine carcinomas (NEC) and
is based on their differentiation. Grade 3 NENs
are well differentiated while G3 NECs are poorly
differentiated.”

Treatment is challenging due to difficulty in
diagnosis and advanced disease at the time of
presentation. Management depends on whether
the tumor is local or metastatic. However, survival
time can be long, even in those with advanced
disease.® Patients with localized tumors with or
without regional mesentery metastasis should
undergo curative resection. During surgery, manual
palpation of the small bowel is recommended, as it

44

was found to catch up to 70% of lesions missed by
imaging, thus laparoscopy is not recommended.®7>
To prevent locoregional recurrence, an extensive
lymphadenectomy is required and removing at least
12 nodes was related to better overall survival.®®
In cases where there is peritoneal involvement
leading to peritoneal carcinomatosis (up to 30%),
the peritoneal tumors should also be resected given
the risk of fatal obstruction.® If the primary tumor
is in the terminal ileum, a right hemicolectomy is
indicated.”

Patients with small bowel NENs that have
metastasized can still benefit from surgical resection
as it has been shown to provide symptomatic relief
and increased overall survival but it is rarely
curative.”*”” At the time of surgery in a patient
who will be treated with a somatostatin analog
(SSA), a prophylactic cholecystectomy should be
performed due to the high presence of gallstones
in patients on SSAs.”

First-line treatment in advanced or metastatic
NENsS, or the case of carcinoid syndrome, is with
somatostatin analogs.”” Injections of long-acting
octreotide LAR or lanreotide are received every
four weeks. Short-acting octreotide may be given
more frequently to improve symptoms or rescue
therapy.® Giving long-acting octreotide LAR along
with interferon-alpha was shown to be beneficial
for inhibiting hormone secretion and proliferation
of the NENs.”

Everolimus, a rapamycin inhibitor, has been
studied for use on advanced NENs. It is only
approved for use in progressive non-functional
NENSs, however, in practice it is commonly used
in all patients with progressive disease.**”

Peptide receptor radionuclide therapy (PRRT),
including radionuclides such as Yttrium-90 (90Y)
and Lutetium-177 (177Lu), can be used in well-
differentiated metastatic disease.’>3

While cytotoxic chemotherapy is regularly
used for pancreatic NENs, it was shown to
have an inferior role in SB-NENSs. Nonetheless,
due to a low adverse effect profile and easy
administration, capecitabine and temozolomide
are good second and third-line treatments for
progressive SB NENs.%

In contrast to NENs, neuroendocrine
carcinomas (NECs) are extremely rare and carry

(continued on page 46)
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a poor prognosis. Therefore, surgical resection is
not recommended. Cisplatin or carboplatin along
with etoposide are, however, used as first-line
treatment. It should be noted though that high-
grade (Ki-67 index between 20% and 55%) NECs
have shown low response rates to platinum-based
chemotherapy.®!

Lymphoma

The gastrointestinal tract is the most common site
for lymphoma second only to the lymph nodes
themselves."* The small intestine is the second
most common gastrointestinal site to be affected
by lymphoma.'3#2 There are several types of small
bowel lymphoma including diffuse large B cell
lymphoma (DLBCL), mucosa-associated lymphoid
tissue (MALT) lymphoma, follicular lymphoma,
mantle cell lymphoma (MCL), Burkitt lymphoma,
and T-cell lymphoma.

Lymphoma makes up to 15%-20% of small
intestinal tumors. The most common site is
the ileum (60%-65%) followed by jejunum
(20%-25%), and duodenum (6%-8%)."* The age at
diagnosis of small intestinal lymphoma is variable
depending on the histological subtype and has a
male predominance.'** Most often small intestine
lymphomas need to be surgically resected for
both diagnosis and treatment. In the presence of
advanced disease, systemic therapy is often needed.

Diffuse large B cell lymphoma, is the most
common intestinal lymphoma'** and is most often
found in the ileocecal region with rare duodenal
involvement.** Most DLBCLs occur in the sixth
decade of life, with a male predominance. They can
arise on their own or as a result of a transformation of
indolent lymphoma, most prominently MALT, but
cases have also been seen with immunoproliferative
small intestinal disease (IPSID). De novo DLBCLs
are BCL2 and CDI10 positive, as opposed to
DLBCL originating from MALT which are BCL2
and CD10 negative. Chromosomal rearrangements
of the C-myc gene are responsible for 10%-45% of
cases.®? On esophagogastroduodenoscopy (EGD),
DLBCL appears as ulcerative or protruded lesions
and characteristically can be seen as an auriculate
ulcer mound.® Biopsy will consist of diffuse
proliferation of large b cells and a Ki-67 positivity
usually greater than 40%.% DLBCL is aggressive,
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however, it responds well to chemotherapy.®

Mucosa-associated lymphoid tissue lymphoma
can occur as polyps in the small bowel® and
can arise in locations throughout the intestines.
Often nodular lesions are the predominant
feature (58.3%), followed by ulcers (16.7%), flat
depression (16.7%), and subepithelial tumors
(8.3%).% Neoplastic cells are positive for protein
CD20, but negative for CD3, CDS5, and cyclin D1,
differentiating it from other forms of lymphoma.
It carries a higher risk of transforming to DLBCL
than gastric MALT.*

Avariant of MALT lymphoma, IPSID, formerly
known as alpha chain disease, is caused by infection
with Campylobacter jejuni.®® The median age at
diagnosis is 20-30.% It mainly affects older children
and young adults from low socioeconomic status
in developing countries. The majority of reported
cases are from the Middle East, the Far East, and
North and South Africa.’ It is characterized by
mucosal infiltration with plasma cells that secrete
immunoglobulins that only have a heavy chain
but lack a light chain, and it mainly affects the
proximal small bowel.'**¢ The common presenting
symptoms are abdominal pain and diarrhea.®

Follicular lymphoma of the small bowel is
common in the duodenum but can arise in locations
throughout the intestines, similar to MALT." It
predominantly affects middle-aged women.*
It is most commonly diagnosed incidentally in
patients undergoing EGD for other indications.?
It is visualized as polyps in the small bowel,
typically as small white granules.®** The t(14;18)
translocation of the immunoglobulin heavy chain
and BCL2 is characteristic in most cases. Follicular
lymphoma cells express CD10 and BCL2 in about
90% of cases.!* Immunostaining is essential for
definitive diagnosis and often positive for CD10,
BCL2, and BCL6.% Notably, follicular lymphoma
is negative for cyclin D1 and CDS5, differentiating
it from MCL."

Mantle cell lymphoma primarily affects
individuals over the age of 50. It is most often
found in the terminal ileum and jejunum." It
occurs as polyps in the small bowel and can
present with numerous polyps, also known as
multiple lymphomatous polyposis.** It should be
noted, however, that this feature is also seen with
follicular lymphoma and MALT, albeit with much
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less frequency.'* MCL is caused by a rearrangement
of the BCL1 locus through a translocation of
cyclin D1 and heavy chain immunoglobulin via
t(11;14) leading to upregulation of cyclin D1. There
have been reported cases of cyclin D1 negative
MCL, which instead have upregulation of cyclin
D2 and D3.%” Some cases are CD5-positive.'*%’
Immunostaining is again essential for definitive
diagnosis and may be positive for CDS5, cyclin D1,
and SOX11.%

Burkitt lymphoma primarily affects children
and is associated with EBV and HIV/AIDS."
It occurs as a firm mass most commonly in the
ileocecal region.®

Histopathologically, about 90% of primary
gastrointestinal lymphomas are from B cells,
with very few T cell lymphomas and Hodgkin
lymphomas.”> When T cell lymphomas occur
in the small bowel, they occur as enteropathy-
associated T cell lymphoma (EATL), monomorphic
epitheliotropic intestinal T-cell lymphoma, or
intestinal T cell lymphoma not otherwise specified.*

EATL, formerly known as EATL I, is most
commonly located in the jejunum and presents as
multiple ulcers, tumors, and strictures. It is most
often diagnosed in the sixth decade of life, affecting
men and women with similar frequency. Refractory
celiac disease that does not improve with a gluten-
free diet accounts for 0.5% -1% of cases. EATL is
frequently CD30 positive. A reactive inflammatory
infiltrate is commonly seen, and necrosis may be
present in some cases.®

Monomorphic epitheliotropic intestinal T
cell lymphoma, formerly EATL II, is usually
not associated with celiac disease.* It is CD30-
negative and has no associated inflammation or
necrosis of the cells.®

Aggressive t-cell lymphomas that lack the
clinical and pathological features of one of the other
categories of T cell lymphomas are categorized as
T cell lymphoma not otherwise specified.™

There are currently no guidelines for the
treatment of MALT lymphoma of the small
intestine. Localized MALT can be surgically or
endoscopically resected or treated with radiation
therapy. Advanced disease with lesions in multiple
locations throughout the small intestine warrants
multi-agent chemotherapy.'® Helicobacter pylori
eradication therapy showed a slower response rate
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when compared to its use for treatment of gastric
MALT.*

Clinical presentation small bowel lymphomas
are nonspecific and can include abdominal pain,
nausea, vomiting, and weight loss. Rarely, it may
present as obstruction, intussusception, perforation,
or diarrhea.®

Radiologic findings of lymphoma in the
small intestine are not specific, making it difficult
to distinguish from other lesions, and not an
appropriate method to determine the subtype. Some
common features found in barium studies and
CT include polypoid form, infiltrative form, and
multiple nodules. IPSID often has a disseminated
nodular pattern, causing a mucosal fold irregularity,
speculation, and thickening most often in the
proximal small bowel. Burkitt lymphoma will
usually present with a mass found in the right lower
quadrant. EATL usually presents with nodules,
ulcers, or strictures.'?

On VCE small intestinal lymphomas appear
as a mass, polyp, or ulcer, indistinguishable from
other lesions.* Double balloon push enteroscopy
can be used to diagnose and biopsy the lesions."

EUS helps diagnose lesions and is superior to
CT when it comes to the tumor and node aspects of
staging as it can provide details regarding invasion
of mucosa, submucosa, muscularis propria, or
further that CT cannot provide."

CT of the chest, abdomen, and pelvis is still
used to assist in staging. 18F-fluorodeoxyglucose
positron emission tomography (FDG-PET) scans
have been particularly helpful in staging DLBCL,
follicular lymphoma, and MCL, but has not shown
benefit for the MALT lymphomas."

In the early stages, IPSID can be treated with
antibiotics such as tetracycline or a combination of
metronidazole and ampicillin, however, remission
within 6-12 months is common. Once it reaches
intermediate or advanced stage disease antibiotics,
such as tetracycline, along with anthracycline-
based chemotherapy are effective. Surgery as
a treatment method has a limited role given the
diffuse involvement found in most cases, but
it is sometimes needed for making an accurate
diagnosis.'?

For low-grade indolent follicular lymphoma,
waiting until the patient becomes symptomatic
to therapeutically intervene is acceptable.!®8
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If patients become symptomatic or in cases of
advanced disease, surgery, chemotherapy consisting
of cyclophosphamide, doxorubicin, vincristine
and prednisolone (CHOP), and/or radiation are
needed.” Rituximab appears to be beneficial,
however, its true value has not been confirmed."
Recent data suggests that some predictive factors
include if the lesion is located through more than
half of the circumference of the intestinal lumen
and if there are dense granular elevations without
distinct boundaries.” These factors can influence
progression, stage, and possible transformation
into DLBCL, and may require surveillance in the
short term. 34

MCL has a poor prognosis and has shown poor
response to treatment with short remission after
chemotherapy. Ideally, patients should receive a
stem cell transplant, which is generally preceded
by the administration of rituximab and CHOP or
rituximab and cyclophosphamide, vincristine,
doxorubicin and dexamethasone. Rituximab alone
or in combination with a purine nucleoside analog
can be used in patients not eligible for stem cell
transplant.'

Burkitt lymphoma often requires an aggressive
approach including high-intensity chemotherapy
with agents such as rituximab, cyclophosphamide,
vincristine, doxorubicin, methotrexate and
cytarabine.'*® High-dose chemoradiation and
hematopoietic stem cell transplants are also
beneficial.'*"!

There are no guidelines for the management of
EATL, and it generally carries a poor prognosis.'*
Anthracycline-based chemotherapy is the mainstay
treatment, although it has a poor response.'
Curative or debulking surgery is recommended to
remove the gross EATL and to prevent obstruction
or perforation in high-risk cases before initiation of
chemotherapy if the patient can undergo surgery.”
It has been reported that surgical resection followed
by intense combination of chemotherapy and
autologous stem cell transplant can achieve a good
response,” but EATL remains an aggressive form
of lymphoma with a poor prognosis.

Sarcoma/GIST

Gastrointestinal stromal tumors (GISTs) arise from
the interstitial cells of Cajal, which are cells that
electrically mediate peristalsis throughout the GI
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tract.”* GISTs are largely caused by a mutation
that leads to the overexpression of the tyrosine
kinase receptor KIT.” They can also be caused by
a mutation to the platelet-derived growth factor
receptor-a. (PDGFR-a).”® About 10%-30% will
become malignant and can develop into aggressive
sarcomas.’*?’

They are most often diagnosed in the sixth
decade of life, with a frequency of about 7-14
cases per million per year.”*** 1% There is a slight
male predominance.'”'> GISTs most commonly
occur in the stomach (51%), followed by the small
intestine (36%), colon (7%), rectum (5%), and
esophagus (1%).”

Presenting symptoms are nonspecific and can
include melena, hematemesis, abdominal pain,
abdominal distension.”*!'® It is reported that a
significant number of patients are asymptomatic,
and in those patients the GIST is often found
incidentally either after surgery for other reasons
or postmortem on endoscopy.’**

Gastrointestinal stromal tumors are usually
detected as subepithelial lesions (SEL) on
endoscopy, sometimes incidentally.”* Numerous
types of lesions, however, can present as SLEs
including leiomyomas, schwannomas, lipomas,
gastrointestinal tract compression, varices, and an
ectopic pancreas, among other lesions.'™ SELs are
not frequently biopsied using regular endoscopic
forceps biopsy, as it cannot reach the tumor beyond
the overlying mucosa and submucosa.”*!% This
makes GISTs hard to histologically diagnose as
the tumor cells may be covered by normal mucosa.
Additionally, while jumbo biopsy, which uses a
forceps able to obtain larger tissue samples than
a regular forceps, or bite-on-bite biopsy, which is
when the endoscopist takes multiple sequential
biopsies from the same location, may sound
promising, the diagnostic yield was found to be
relatively weak, ranging from 17%-59%.'%!7 There
was also an increased risk for major bleed requiring
hemostasis with jumbo biopsy.'’” Therefore EUS-
guided fine needle aspiration is key for allowing
a safe and effective method of biopsy.!*410810% Tt
is also important for earlier and more accurate
histological identification of the lesions, with a
success rate ranging from 62%-93.4%.*"1 On EUS
a GIST will appear as a hypoechoic solid mass but

(continued on page 50)
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cannot alone be used to diagnose a GIST.** A fine
needle aspiration is technically difficult on SELs
less than 1 cm and is therefore only recommended
for lesions larger than 1cm.**!'" Lesions less than
Iecm are recommended to undergo periodic EUS
follow-ups every 6 months to 1 year.**

Definitive diagnosis relies on
immunohistochemical staining. A diagnosis of
GIST can be made if the cells are positive for KIT,
CD34, gastrointestinal stromal tumor 1 (DOGI),
and/or PDGFR-a."? Typically, GISTs will be KIT
or CD34-positive.”

The standard treatment of localized GISTs
without metastasis is surgical resection, and it is
the only potential treatment for permanent cure.
Despite complete resection, recurrence occurs in
40%-50% of patients.**!!?

If the GIST has already developed metastases,
is unresectable, or is recurrent, it is treated with
a tyrosine kinase inhibitor.!"* Tyrosine kinase
inhibitors often do not completely cure the disease,
making early detection and early surgical resection
of utmost importance.**!%

Even for those who underwent complete
surgical resection, an abdominal CT with contrast
is recommended for surveillance to detect possible
local recurrence, liver metastases, and peritoneal
dissemination. National Comprehensive Cancer
Network (NCCN) guidelines recommend a CT
every 3-6 months for the first 3-5 years post-surgery,
with an annual CT in the following years. The
European Society for Clinical Oncology (ESMO)
guidelines recommend high-risk patients geta CT
every 3-6 months while on adjuvant therapy, and
then every 3 months once adjuvant therapy has
been completed. Then it is recommended annually
for the next 5 years. For low-risk patients, the
recommendation is for CT or MRI every 6-12
months for 5 years."* Few recurrences occurred
after 10 years of follow up,'* and although the
exact duration of surveillance is not defined it is
still recommended to continue observation beyond
10 years.”
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CONCLUSION

Small bowel malignancies are uncommon with
increasing incidence in the last decade. The
main histological types are adenocarcinomas,
neuroendocrine tumors, stromal tumors/sarcomas
and lymphomas. The clinical presentation is often
nonspecific, making it a challenging diagnosis that
results in delayed treatment. In our series, presenting
symptoms among all patients were consistent
with non-specific gastrointestinal symptoms, an
unremarkable physical examination and normal
laboratory investigation. While advanced endoscopic
techniques have improved our ability to identify
these uncommon tumors, in our case series, definitive
diagnosis was delayed up to six months from the
initial presentation due to the unclear etiology and
treatments varied based on histologic subtype. Initial
testing strategy in patients suspected of having a
small bowel tumor should begin with non-invasive
imaging and subsequently endoscopic evaluation,
choice of procedure chosen based on the patient’s
presenting symptoms. Larger and more powerful
studies are needed to provide further insight on a
more targeted diagnostic and treatment approach
for improved clinical outcomes. B
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