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Abstract
Although the small intestine accounts for over 90% of the surface area of the alimentary tract, tumors of the small intestine rep-
resent less than 5% of all gastrointestinal tract neoplasms. Common small bowel tumors typically are well evaluated with cross-
sectional imaging modalities such as CT and MR, but accurate identification and differentiation can be challenging. Differentiating 
normal bowel from abnormal tumor depends on imaging modality and the particular technique. While endoscopic evaluation 
is typically more sensitive for the detection of intraluminal tumors that can be reached, CT and MR, as well as select nuclear 
medicine studies, remain superior for evaluating extraluminal neoplasms. Understanding the imaging characteristics of typical 
benign and malignant small bowel tumors is critical, because of overlapping features and associated secondary complications.
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Introduction

Small bowel neoplasms are uncommon, representing less 
than 5% of all tumors of the gastrointestinal tract [1–3]. The 
frequency of small bowel tumors diminishes more distally 
in the alimentary tract: duodenal, jejunal, then ileal [1]. 
However, certain tumors have a predilection for particular 
portions of the small bowel, such as duodenal adenocarci-
noma or ileal neuroendocrine tumor. Presentation of small 
bowel tumors can be incidental in asymptomatic patients 
or related to vague symptoms of abdominal pain, weight 
loss, or GI bleeding. Complications such as intussusception, 
obstruction, or perforation can occur with either benign or 
malignant neoplasms; however, they are more common with 
the latter.

Benign lesions offer imaging clues to their nonaggres-
sive nature. Typical findings suggestive of benignity are 
rounded, well-circumscribed lesions with smooth margins 
and homogeneous appearance on all imaging modalities [4]. 
Ulceration and bleeding are not uncommon features, how-
ever, and can confound the diagnosis. Malignant neoplasms 
of the small bowel most often demonstrate heterogeneous 
enhancement or signal intensity, with irregular margins and 

invasion of surrounding structures/tissues [5]. More obvious 
signals of malignancy include regional metastatic adenopa-
thy and distant metastases.

Imaging of the small bowel is hampered by innate chal-
lenges, such as peristalsis and the natural mobility of abdomi-
nal structures. Traditional barium small bowel follow-through 
exams have not been shown to reliably detect small bower 
tumors [6]. Enteroscopy/enteroclysis, in contrast, has dem-
onstrated an excellent ability to detect small bowel tumors, 
but it is more challenging for the radiologist to perform and 
the patient to endure [6]. Routine and capsule endoscopy 
are superior to cross-sectional imaging for detection of small 
intraluminal lesions [6, 7]. However, mural/extraluminal 
and larger luminal small bowel tumors can be identified and 
classified confidently with computed tomography (CT) or 
magnetic resonance (MR) imaging. Cross-sectional imaging 
provides the added benefit of completely evaluating the mural 
and extramural extent of the disease process [8]. The imaging 
goal is two-fold: (1) to differentiate bowel lumen from non-
lumen, and (2) provide maximum contrast between normal 
bowel tissue and the abnormal bowel mass [9].

In this pictorial essay, we review the imaging features 
of typical small bowel neoplasms, summarized in Table 1. 
Small bowel tumors discussed in this review include the 
benign—lipoma, polyp, leiomyoma, and gastrointestinal 
stromal tumor (GIST)—as well as malignant—malignant 
GIST, lymphoma, neuroendocrine tumor, metastatic disease, 
and primary small bowel adenocarcinoma.
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Imaging technique

Its near-universal availability and its speed make CT the 
most frequent primary imaging option. CT is less suscep-
tible to motion artifact, while still providing a high degree 
of spatial resolution, and CT can evaluate the entirety of 
the abdominopelvic structures in a single exam. Limitations 
include exposure to ionizing radiation (of particular con-
cern in younger patients), and the necessity of intravenous 
iodinated contrast administration, with its potential risks of 
adverse reactions and potential renal function compromise.

At our institution, an enterography protocol is the pre-
ferred CT approach for suspected small bowel tumors [10]. 
Patients must abstain from food and drink for at least 4–6 h 
prior to the study. Adequate distention of the small bowel 
lumen is key to accurate interpretation; hence, oral con-
trast is essential. While traditional, “positive” oral contrast 
agents, such as diluted iohexol (GE Healthcare, Chicago, 
IL), can be effective in the evaluation of small bowel 
tumors, “negative” oral contrast agents such as Breeza 
(Beekely Medical, Bristol, CT) or Volumen (Bracco 
Diagnostics, Monroe Township, NJ) are preferred [11]. 
Negative oral contrast agents generally allow superior 

assessment of mucosal enhancement, mural thickness, and 
the mesenteric vasculature [12]. Typically, 1.5–2 L of the 
agent are ingested. A helically acquired scan is performed 
from the lung bases to the femoral heads, following the 
administration of intravenous (IV) contrast. An arterial 
and/or venous phase of IV contrast can be performed with 
multiplanar reformatted images also obtained.

MR enterography is a viable alternative in the cross-
sectional evaluation of small bowel neoplasms. As with 
CT enterography, patients should abstain from all food and 
drink for 4–6 h prior to the exam, and 1–1.5 L of Breeza 
or Volumen are also consumed prior to the exam to ensure 
adequate bowel distention. At our institution, 0.5–1.0 mL 
IV glucagon is also administered to decrease bowel peri-
stalsis, additionally minimizing motion artifact. Centered 
on the bowel, a multiplanar, multisequence acquisition is 
obtained pre and post administration of an intravenous 
gadolinium-based contrast agent.

Images are acquired at multiple points in time, mitigat-
ing the effect of motion or bowel contraction in obscuring 
small bowel pathology, and thereby increasing the sensitivity 
for detecting small bowel tumors with MR. Some tumors 
demonstrate inherently different signal characteristics from 
adjacent normal small bowel, which can also increase tumor 

Table 1  Summary of small bowel tumors

GI gastrointestinal, FDG fluorodeoxyglucose

Tumor Background Imaging features

Lipoma 2–3% of benign GI tract tumors
Most common in colon, next most common in small 

bowel (ileum)

Well-circumscribed masses
Fat density/intensity on CT/MRI
No contrast enhancement

Polyp Up to 20% of benign small bowel tumors
Hamartomatous, hyperplastic, adenomatous, or inflam-

matory
If many are present, consider a polyposis syndrome

Small, often multiple, homogeneously enhancing masses

Leiomyoma Common benign tumor of GI tract, but much more com-
mon in esophagus than in small bowel

Well-circumscribed, homogeneously enhancing masses
May calcify or ulcerate

GIST Most common primary mesenchymal tumor of GI tract
Usually seen in patients > 40 years of age

Variable in size and appearance, often well-circumscribed
May calcify, often exophytic
Enhancement may be homogeneous or heterogeneous

Neuroendocrine tumor Second most common primary small bowel malignancy
30% arise in small bowel, more common in ileum than 

jejunem

Small, arterially enhancing tumors
Primary tumor may be more conspicuous on MRI or 

somatostatin-analog nuclear medicine exams
Metastases to mesentery often tether adjacent bowel and 

calcify
Metastases More common than primary small bowel malignancies

Most common tumors to metastasize to small bowel are 
melanoma, lung cancer, breast cancer, Kaposi sarcoma

Variable in number, size and appearance
Imaging features may depend on the primary tumor
May be large, ulcerated, with invasion of adjacent struc-

tures
Small bowel carcinoma Most common primary small bowel malignancy

Linked to Crohn’s and celiac disease
Infiltrative, ulcerative, or “apple-core” lesions. Heteroge-

neous enhancement
Metastases to other organs

Lymphoma When involving small bowel, most commonly in the ileum
More common in immunosuppressed patients

Circumferential wall thickening without obstruction
“Aneurysmal dilatation” of bowel
Adenopathy. Hypermetabolic activity on 18F-FDG PET
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conspicuity. Lack of ionizing radiation is a key differentiator 
from CT and an important consideration for all age groups. 
Lengthy exam duration, variable availability, and a rela-
tive higher exam cost are notable downsides. Also, with an 
enterography technique, the abdominopelvic organs may not 
be as fully characterized compared to other dedicated MR 
exams [13].

Benign tumors

Benign small bowel tumors account for approximately 2% of 
all gastrointestinal tract neoplasms [9]. The most common 
benign small bowel tumors discussed in this review include 
lipoma, leiomyoma, polyp, and GIST. Clinical presentation 
is variable with up to 50% of patients asymptomatic.

Lipoma

Lipomas make up 2–3% of benign tumors of the GI tract 
[14]. Approximately 20–25% of lipomas involving the gas-
trointestinal tract are located within the small bowel, second 
only to the colon, although they can arise anywhere along 
the GI tract [15]. These tumors composed of adipose tis-
sue are frequently identified in isolation as sessile submu-
cosal lesions, though they can be pedunculated [16]. Well-
encapsulated, homogeneous lesions of fat attenuation (− 60 
to − 120 HU) on CT and uniform fat signal intensity on all 
MR sequences with absence of IV contrast enhancement are 
typical characteristics (Fig. 1).

Lipomas carry no risk of malignant degeneration. 
Although rare, lipomas can present as a lead point for devel-
opment of intussusception, and they are the most common 

Fig. 1  Axial contrast-enhanced CT image (a) demonstrates a homo-
geneous, fat-density mass in the wall and lumen of the ileum (arrow), 
consistent with a lipoma. Coronal T2 weighted MR image (b) and 

steady-state free precession MR image with fat saturation (c) of the 
same patient illustrates how the lipoma follows the signal of fat
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benign tumor to do so [17]. Bowel obstructions, volvulus, or 
gastrointestinal bleeding are exceedingly uncommon asso-
ciations; however, they most frequently occur in lesions 
larger than 2 cm [14]. Endoscopic or surgical resection is 
warranted in those tumors leading to such complications. In 
the absence of symptoms, treatment or routine surveillance 
of small bowel lipomas is not indicated [16].

Polyp

Polyps account for up to 20% of benign small bowel neo-
plasms, with their overall prevalence related to the pres-
ence of any underlying syndrome or inflammatory bowel 
disease [9, 16]. Pathologic subtypes include hamartoma-
tous, hyperplastic, adenomatous, and inflammatory [18]. 
Polyps can be sporadic or multiple, but in affiliated genetic 
syndromes such as familial adenomatous polyposis (FAP), 
Gardner, Turcot, Lynch, and Peutz-Jegher, they are often 
quite numerous. Of particular concern is the adenomatous 
subtype, because of its association with polyposis syn-
dromes and risk of malignant transformation [19]. Polyps 
generally are small (less than 2 cm), homogenous enhanc-
ing masses that protrude into the bowel lumen (Fig. 2) [4]. 
Given that polyps are frequently multiple, the presence of 
numerous, otherwise indeterminate, small bowel masses 
makes polyps a likely diagnosis.

Though most often asymptomatic, polyps may grow large 
enough to lead to obstruction or intussusception. The risk 
of malignant transformation in small bowel adenomas rises 
when they exceed 1 cm in size [16]. Detection of malignant 
degeneration within a polyp is difficult, though a combina-
tion of size > 2 cm plus extraserosal extension are suggestive.

Asymptomatic polyps not affiliated with a polyposis syn-
drome and less than 2 cm in size are generally not treated 
unless able to be resected endoscopically. Larger polyps 
lending a greater malignant potential, or those causing 
obstructive symptoms, necessitate surgical removal [20]. In 
regards to polyposis syndromes, management recommen-
dations vary by guidelines, though attempt to remove all 
polyps greater than 1 cm is the current consensus [21].

Leiomyoma

While accounting for 20–30% of benign tumors in the gas-
trointestinal tract [22], small bowel leiomyomas are rare 
mesenchymal neoplasms. The tumor has a predilection for 
the esophagus, though in the small bowel, they are more 
frequently in the jejunum rather than the ileum [23]. Leio-
myomas typically appear as well-circumscribed, homogene-
ous, enhancing soft tissue masses [24]. Calcification (Fig. 3) 
and ulceration are more often seen with larger tumors [9].

Unfortunately, it is virtually impossible to differentiate 
a leiomyoma from GIST based on cross-sectional imaging 
alone, especially if necrosis and ulceration are present. The 
distinction between these two entities is important as GISTs 
have a greater malignant potential. Because of their pro-
pensity to ulcerate and bleed, similar to GIST, small bowel 
leiomyomas can give rise to pain, hemorrhage, or anemia 
[25]. Size greater than 6 cm and the presence of irregular 
margins, with or without surrounding lymphadenopathy, 
raises suspicion for malignancy—either a malignant GIST 
or, less frequently, leiomyosarcoma [26]. Treatment consists 
of surgical resection for lesions with suspicious features and 
larger lesions leading to recurrent bleeding or bowel obstruc-
tion [20].

Benign/malignant tumors

GIST

GIST is the most common mesenchymal neoplasm of the 
gastrointestinal tract, including both benign and malignant 
varieties, and they are most commonly seen in patients over 
40 years of age [27]. They occur throughout the small bowel, 
classically as a well-marginated mass of variable size. 
Though they begin as mural masses, they can protrude into 
the lumen (Fig. 4) or grow exophytically. When presenting 
as an extraserosal mass, identifying the origin can be chal-
lenging. Tumors can be very large and markedly exophytic, 
with a heterogeneous appearance on CT and MR because of 
hemorrhage and necrosis. Calcification sometimes occurs, 
similar to leiomyoma (Fig. 5) [28]. These tumors are often 
hypervascular following IV contrast administration and can 
be hypermetabolic on PET imaging [29].

CT imaging features can be unreliable in differentiating 
benign from malignant GISTs. Tumor size is particularly tell-
ing, with diameter > 10 cm a strong indicator of malignancy 
[30]. While even larger tumors tend to displace adjacent struc-
tures rather than invade [31], unequivocal local invasion is a 
specific indicator of malignancy. Malignant GISTs can present 
with metastases to the liver, omentum, and peritoneum [32]. 
Lymphatic spread and retraction of the mesentery are unusual 
features compared to other malignancies affecting the small 
bowel [4]. Recurrent disease following surgical resection is 
not uncommon in the setting of malignant GIST (Fig. 5c, d). 
All GISTs are now viewed as potentially malignant; there-
fore, if possible, surgical resection is warranted for all lesions 
regardless of size [33]. The use of adjuvant and neo-adjuvant 
therapy, particularly utilizing molecular-targeted therapy with 
Imatinib, may also play a role and depends upon the extent of 
disease [34].
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Malignant tumors

The majority of symptomatic tumors, as high as 70%, 
are found to be malignant [3]. Often the disease process 
is not amenable to surgical intervention at the time of 
diagnosis, lending a poor prognosis. Hereditary condi-
tions, inflammatory bowel disease, and conditions lead-
ing to immunosuppression are identifiable risk factors. 

Malignant tumors discussed in this review include neu-
roendocrine tumors, metastatic disease, adenocarcinoma, 
and lymphoma.

Location, depth of penetration, presence of nodal or 
systemic metastases, and histological tumor grade, if 

Fig. 2  Coronal contrast-enhanced CT image (a) in a patient with 
familial adenomatous polyposis demonstrates numerous soft tissue 
density masses scattered throughout the duodenum and small bowel 

(arrows), consistent with adenomatous polyps. Coronal T2 weighted 
MR image (b) of the same patient shows that the polyps are iso- to 
hypointense to the bowel wall

Fig. 3  Axial contrast-enhanced CT image demonstrates a smooth, 
well-marginated mass with numerous coarse calcifications intrinsi-
cally associated with the ileum (arrows). Upon surgical resection, this 
mass was shown to be a leiomyoma Fig. 4  Axial contrast-enhanced CT image demonstrates a homogene-

ous, well-marginated mass in the jejunum with both an intraluminal 
(black arrow) and extraluminal (white arrow) component, consistent 
with a gastrointestinal stromal tumor (GIST), confirmed by surgical 
resection
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available, are a few of the considerations in the multifac-
torial approach to management of malignant small bowel 
tumors. Complete surgical resection is the aim for small 
bowel carcinoma, neuroendocrine tumors, and lower stage 
lymphoma, sometimes requiring more aggressive resections 
or multistage procedures depending on the extent of local or 
metastatic involvement [35]. In most cases, chemotherapy 
and/or radiation are often reserved for more advanced stage 
III or IV disease. Controversy surrounds the role of surgery 
even in early localized stages of lymphoma, with the need 
for surgical intervention diminishing as oncological treat-
ment options have become more sophisticated. Accordingly, 
advanced stages of lymphoma are not considered surgical 
candidates unless for palliation purposes [35].

Neuroendocrine tumor

Well-differentiated neuroendocrine tumors (carcinoid 
tumors) originate from enterochromaffin cells within the 
gastro-entero-pancreatic and bronchopulmonary systems 
[36]. Gastrointestinal neuroendocrine tumors are rare in 
the general population, representing approximately 0.5% of 
all human cancers [37]. Reported as the second most com-
mon malignancy of the small bowel, neuroendocrine tumors 
account for approximately 20–25% of malignant neoplasms 
[38]. Approximately 30% of gastrointestinal tract neuroen-
docrine tumors arise from the small bowel with an affin-
ity for the ileum [39]. A solitary enhancing mass within 
the small bowel wall/mucosa is the typical CT description 

Fig. 5  Axial (a) and coronal (b) contrast-enhanced CT images show 
a well-marginated mass (thin arrow) with a punctate calcification 
(arrowhead) and prominent arterial supply (thick arrow), consist-
ent with GIST. This was subsequently resected. However, axial T2 
weighted, fat saturated MR image (c) and axial T1 weighted post-

contrast MR image (d) from a later study in the same patient dem-
onstrate a new T2 intense, enhancing mass in the left abdomen (thin 
arrows), consistent with malignant GIST recurrence, confirmed by a 
subsequent surgical resection
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(Fig. 6), though detection can be challenging. All too often, 
the initial scan depicts a spiculated mesenteric metastasis 
and avidly enhancing liver metastases, frequently without 
identification of the primary intraluminal small bowel tumor 
(Fig. 7) [40]. However, the primary tumor can be more con-
spicuous on MR compared to CT because of the former’s 
greater soft tissue contrast resolution [41].

Mesenteric spread, either by direct extension or through 
the local lymphatics, occurs in approximately 40%–80% of 
gastrointestinal neuroendocrine tumors [42]. Mesenteric 
metastases calcify in approximately 70% of cases [43]. Addi-
tional characteristic features include a desmoplastic reac-
tion surrounding the mesenteric lesions, with traction and 
tethering of adjacent small bowel, and possible encasement 

of mesenteric vasculature [44]. Though these features are 
suggestive of neuroendocrine lesions, similar findings can 
also be found with treated lymphoma or retractile mesen-
teritis [45].

Somatostatin-analog nuclear medicine imaging exams 
are useful in both diagnosing and staging disease. While 
traditional exams, such as 111In-pentetreotide imaging 
(Octreoscan), were long considered the standard for nuclear 
medicine imaging of neuroendocrine tumors (Fig. 8), newer 
analog agents such as 18F-FDOPA and 68Ga-DOTATATE are 
assuming a primary role for tumor detection and response to 
treatment (Fig. 9) [46, 47].

Metastatic disease

Metastatic spread to the small intestine is unusual, but 
tumors that most commonly metastasize to the small bowel 
include melanoma, lung cancer, breast cancer, and Kaposi 
sarcoma [20]. Metastatic lesions may be solitary or mul-
tiple, frequently with an intramural location (Figs. 10, 11, 
12, 13, 14). These tumors have a variety of appearances, 
even mimicking benign lesions when discrete, smoothly 
marginated, or with homogenous enhancement. Large size, 
central ulceration and/or cavitation, invasion of adjacent 
structures, and intraperitoneal spread are features which 
raise concern for malignancy [48]. In the setting of a 
known primary malignancy, particularly one with a pro-
pensity to metastasize to small bowel, metastatic disease 
should always be considered when a solid small bowel 
mass is identified. Management of small bowel metasta-
ses varies on a host of factors, with surveillance imaging 
and treatment tailored to the aggressivity of the primary 
malignancy.

Fig. 6  Coronal contrast-enhanced CT image demonstrates a well-
marginated mass with prominent arterial supply at the junction of 
the second and third portions of the duodenum (arrows). Endoscopic 
biopsy yielded a neuroendocrine tumor

Fig. 7  Coronal contrast-enhanced CT image (a) demonstrates an 
enhancing mass in the jejunem (thin arrow) with an adjacent spicu-
lated mesenteric metastasis (thick arrow), consistent with metastatic 
neuroendocrine tumor. This image is displayed with a narrow window 
specifically to increase the conspicuity of the small bowel primary. 

Also noted is a liver metastasis (asterisk) in the left hepatic lobe. Cor-
onal T1 weighted post-contrast MR image (b) illustrates these find-
ings as well. Compared to both, however, the primary bowel tumor 
is most conspicuous on the accompanying coronal T2 weighted MR 
image (c)
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Small bowel carcinoma

Primary small bowel carcinoma is rare, comprising less than 
2% of all GI tumors, yet it is the most common primary 
small bowel malignancy [49]. Greater than 50% of tumors 
are located in the duodenum, followed by the jejunum, then 
the ileum [50]. Those arising from the jejunum are most 
often within 30 cm of the ligament of Trietz [51]. Adenocar-
cinoma has been linked to both Crohn’s and Celiac diseases, 
most commonly seen in the ileum and jejunum, respectively. 
Up to 75% of small bowel adenocarcinomas occur in these 
settings [52, 53].

Typical imaging characteristics include asymmetric, 
nodular wall thickening with heterogeneous, moderate 

contrast enhancement [54]. Tumors also appear as an 
infiltrative or annular (“apple-core”) lesion, with cir-
cumferential luminal narrowing or irregularity, and 
sometimes ulceration (Fig. 15) [51]. Less often, small 
bowel carcinoma can appear as a small, polypoid sessile 
tumor with plaque-like growth. Intussusception is a com-
mon presentation, and larger small bowel carcinomas can 
lead to bowel obstruction. Periampullary tumors in the 
duodenum can obstruct the common bile duct (Fig. 16). 
Additional common findings include vascular invasion, 
locally enlarged mesenteric lymph nodes, and metastases, 
most frequently to the liver or peritoneum [1].

Fig. 8  Whole body 24 h planar image (a) from an 111In-pentetreotide 
scan (Octreoscan) demonstrates a small focus of abnormal scinti-
graphic activity in the midline of the abdomen (arrowheads), consist-
ent with a neuroendocrine tumor. Coronal T1 weighted post-contrast 
MR image (b) demonstrates a horseshoe-shaped mass in the ileum 
(arrow), corresponding with the finding seen on the Octreoscan. 
Whole body 48 h planar image from the same Octreoscan (c) dem-

onstrates repositioning of the abnormal focus of scintigraphic activ-
ity to the right lower quadrant. Oblique coronal contrast-enhanced CT 
image (d) shows the same mass as in panel (b) has relocated to the 
right abdomen. Endoscopic image from the same patient (e) shows 
the mass. Upon surgery, a single small bowel neuroendocrine tumor 
was identified and resected
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Fig. 9  Axial fused image from 68Ga-DOTATATE PET-CT (a) shows 
a focus of increased radiotracer accumulation in the distal jejunum 
(thin arrow), corresponding with the primary tumor in this patient 
with known metastatic neuroendocrine tumor. Diffuse nonspecific 
lower-level radiotracer accumulation is also present in the more 

proximal jejunum (thick arrows) and liver (L). Corresponding axial 
T1 weighted post-contrast MR image (b) demonstrates only subtle 
enhancement and loss of normal mucosal folds in this segment of 
small bowel (arrow)

Fig. 10  Axial contrast-enhanced CT image (a) demonstrates an irregu-
lar soft tissue density mass in the jejunum (thin arrows) in this patient 
with known melanoma. Corresponding fused axial 18F-FDG PET-CT 
image demonstrates marked hypermetabolic activity of this mass. 
Fused axial 18F-FDG PET-CT image in the pelvis (c) depicts a second 

hypermetabolic mass (thin arrow) that the corresponding axial diagnos-
tic CT image (d) shows is causing an intussusception (thick arrows). 
Both masses were surgically resected and confirmed as metastases



2098 Abdominal Radiology (2019) 44:2089–2103

1 3

Lymphoma

Lymphoma accounts for 15–20% of all malignant small 
bowel tumors, with more than 60% arising from the ileum 
[55–57]. Risk factors consist of immune suppression, such 
as in transplant recipients, celiac disease, and AIDS. Similar 
to renal lymphoma, involvement of the small bowel typically 
does not cause obstruction. Imaging features are varied, with 

the most frequent infiltrative form producing circumferential 
wall thickening, fold effacement, and irregular (“aneurys-
mal”) dilation of the bowel lumen (Fig. 17) [58]. The poly-
poid variant may present with a single or multiple mucosal 
or submucosal masses that vary in size and number [50]. 
The rarest variant, multiple lymphomatous polyposis, with 
numerous polypoid masses, can be mistaken for adenoma-
tous or hamartomatous polyposis, in which histologic diag-
nosis is necessary [59].

Fig. 11  Axial T2 weighted MR image (a) shows an irregular mass 
in the jejunum that is hyperintense to muscle (arrow). Coronal T1 
weighted post-contrast MR image (b) demonstrates mildly heteroge-

neous enhancement in the mass (arrow), which was confirmed to be a 
melanoma metastasis at surgery

Fig. 12  Axial T1 weighted post-contrast MR image in a patient with 
known renal cell carcinoma (RCC) demonstrates a briskly enhancing 
mass in the ileum, consistent with an RCC metastasis (arrow). Large 
osseous metastasis is also present in the left sacrum (asterisk)

Fig. 13  Coronal contrast-enhanced CT image demonstrates a nearly 
circumferential mass in the jejunum (arrows), confirmed as a solitary 
plasmacytoma upon resection
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Central ulceration has been described as a “target” 
lesion. The mesenteric form of small bowel lymphoma 
may demonstrate multiple small bowel masses, which 
displace or compress bowel loops or adjacent vessels. 
Coexisting lymphadenopathy encasing the mesenteric 
vasculature produces the classic “sandwich” sign [60]. 
The clinical presentation of small bowel lymphoma can 
be variable or asymptomatic. When present, however, 
lymphoma may cause secondary findings of obstruction, 
intussusception, bleeding, ischemia, or perforation [61].

While CT is commonly the diagnostic imaging modal-
ity of choice for small bowel lymphoma, MR diffusion 
weighted imaging sequences and/or 18F-FDG PET-CT 
certainly can aid in identifying less conspicuous lesions 
(Fig.  18). The clinical history is important, because 

overlapping imaging features can also be seen in post-
transplant lymphoproliferative disorder (PTLD) follow-
ing solid organ or stem cell transplant (Fig. 19). 18F-FDG 
PET-CT is generally the preferred imaging modality for 
lymphoma and PTLD, with greater sensitivity and speci-
ficity for tumor detection [62]. Distinction between pri-
mary adenocarcinoma and lymphoma on imaging can be 
challenging. Lymphoma can be suggested in the presence 
of significant wall thickening (> 2 cm), multiple lympho-
matous nodules, and coexistent lymphadenopathy [60].

Fig. 14  Axial T1 weighted post-contrast MR image in this patient 
with primary peritoneal mesothelioma demonstrates numerous sero-
sal and mucosal metastases to the small bowel (thin arrows), as well 
several nodular tumor deposits outside the bowel (thick arrows), with 
the bulk of tumor in the left abdomen (asterisk)

Fig. 15  Oblique axial (a) and sagittal (b) contrast-enhanced CT 
images show focal circumferential irregular bowel wall thickening 
with mild luminal narrowing in the jejunum (arrows) with associated 

mesenteric adenopathy (asterisk). Endoscopic image from the same 
patient (c) demonstrates an irregular ulcerating small bowel mass, 
confirmed as adenocarcinoma on biopsy

Fig. 16  Coronal T2 weighted MR image demonstrates abnormal soft 
tissue surrounding the periampullary duodenum (thin arrows), caus-
ing common bile duct obstruction (thick arrow). Biopsy revealed ade-
nocarcinoma
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Fig. 17  Axial contrast-enhanced CT image (a) demonstrates irregu-
lar, aneurysmal dilatation of a short segment of small bowel (arrows). 
Corresponding fused axial 18F-FDG PET-CT image (b) shows 

marked hypermetabolic activity in the mass (arrows), consistent with 
primary small bowel lymphoma

Fig. 18  Axial contrast-enhanced CT image (a) shows a short segment 
of mildly dilated jejunum with thickened folds (arrows). Subsequent 
axial T2 weighted MR image (b) confirms the finding (arrows). How-
ever, the abnormal segment of bowel is strikingly conspicuous on the 

axial high b-value diffusion weighted MR image (c). Corresponding 
axial fused 18F-FDG PET-CT image (d) also shows hypermetabolic 
activity in this bowel segment, confirmed as lymphoma on endo-
scopic biopsy
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Conclusion

Common small bowel neoplasms may be well evaluated 
with CT, MR, and select nuclear medicine techniques. 
Enterography protocols remain the best imaging technique 
for both CT and MR, with MR the more sensitive test for 
detecting small bowel tumors [63, 64]. Scintigraphy and 
PET are useful adjuncts to cross-sectional imaging, par-
ticularly for neuroendocrine tumors and other malignan-
cies. While no imaging exam yet is as sensitive as endos-
copy for detecting small intraluminal lesions, the utility of 
cross-sectional studies for the evaluation of extraluminal 
disease is clear.
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