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Abstract The small intestine is a relatively privileged organ that
only rarely develops malignant or even benign tumors. Given
this rarity, the relative inaccessibility of the organ during routine
endoscopic procedures, and the typical absence or nonspecific
nature of clinical manifestations, these tumors often go undiag-
nosed. Treatment and prognosis are tailored to each histological
subtype of tumor. This chapter will discuss the epidemiology,
presentation, diagnostics, and management for the most com-
mon small bowel tumors, and will highlight the importance of
recognizing patients at higher risk of small bowel neoplasia.
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Introduction

Tumors of the small intestine, both benign and malig-
nant, are decidedly rare in the general population. Even
among tumors of the digestive tract, only 3 % occur in
the small bowel despite the fact that the small intestine
accounts for over 90 % of the gastrointestinal tract [1].

Because of their rarity, very little clinical attention is
paid to these neoplasms, and in fact, most are detected
coincidentally, only upon evaluating another disorder or
unexplained symptoms. Of the several histological
types, adenocarcinomas and carcinoids (neuroendocrine
tumors) are the most common. In recent years, the ad-
vent of newer imaging techniques and a more clear
understanding of certain high-risk conditions has provid-
ed better understanding as to which patients warrant
heightened vigilance for the risk, or progression, of
small bowel neoplasia.

Epidemiology

In the USA, small bowel tumors account for approximately
0.5 % of all cancers [1]. In 2015, the American Cancer
Society estimated there would be over 9000 new cases and
1200 deaths from small bowel cancer annually [1]. In 1987,
a population-based registry from the National Cancer
Institute described that over the prior decade the distribution
of malignant small bowel tumors was 45 % adenocarcino-
ma, 29 % carcinoid, 16 % lymphoma, and 10 % sarcoma
[2]. In that study, incidence rates for all these tumors were
higher in males and the incidence rate rose sharply after
middle age. At the conclusion of the 10-year study, the
incidence of malignant carcinoid tumors was 50 % higher
than at the beginning. Indeed, in a subsequent study utilizing
the US National Cancer Database (NCDB) in the year 2000,
carcinoid tumors outnumbered adenocarcinoma [3], but cur-
rently they have roughly the same incidence [4]. The dou-
bling of the overall incidence of small bowel cancers report-
ed by the NCDB between 1973 and 2004 [4] is due, at least
in part, to improved tumor detection with advanced radio-
graphic and endoscopic techniques.
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Diagnosis

Diagnosing small bowel tumors can be challenging given the
fact that patients are often asymptomatic, and when symptoms
are present, they are usually nonspecific. Equally difficult is
the fact that there is no standardized diagnostic approach to
discovering these tumors. CT imaging has a respectable sen-
sitivity rate of 80% for small bowel tumors [5], but even better
results (85–95 %) are obtained with CTand MR enterography
[6, 7]. PET/CTmay be useful in patients with adenocarcinoma
or sarcomas, but its use in carcinoids is lacking given the fact
that these tumors tend to be less FDG-avid. Somatostatin re-
ceptor scintigraphy (OctreoScan) is used as a complementary
study to radiographic imaging for carcinoid tumors [8]. The
added value of the OctreoScan is that this whole-body scan
can also detect metastases outside the abdominal region [9].
As documented in a recent patient-based analysis, Octreoscan
has a 88 % sensitivity and 97 % specificity for detecting neu-
roendocrine tumors [10].

Endoscopy is often a preferred modality given the ability to
both detect and sample lesions. Capsule endoscopy has be-
come increasingly used to assist with diagnosing small bowel
tumors, and in a meta-analysis of 530 patients showed a lower
small bowel tumor miss rate than push enteroscopy [11]. It has
a higher sensitivity to detect polyps in patients with FAP as
compared to radiographic studies [12•]. Push enteroscopy has
a diagnostic yield of 6 % for small bowel tumors in patients
who present with obscure gastrointestinal bleeding [13], with
an inferior yield when compared to capsule endoscopy [14].
This limitation is at least in part due to the fact that push
endoscopy cannot reliably evaluate lesions past the proximal
jejunum [15]. The sensitivity for double balloon enteroscopy
(DBE) in detecting small bowel tumors has been reported as
86 % [16]. There is no conclusive evidence favoring single
balloon enteroscopy over DBE, and the decision to use either
method is at the discretion of the operator [15]. The diagnostic
yield for small bowel tumors with DBE appears to be compa-
rable to capsule endoscopy [17]; however, capsule endoscopy
is less invasive and is generally the initial approach and both
are considered complementary to each other.

Adenocarcinomas of the small bowel may have elevated
levels of carcinoembryonic antigen (CEA), but its sensitivity
and specificity for diagnosis is limited [18]. Biochemical test-
ing with urinary 5-hydroxyindoleacetic acid (5-HIAA) and
serum chromogranin-A (CgA) can be used in screening for
carcinoid. An elevated urinary 5-HIAA, a breakdown product
of serotonin, has a specificity of up to 100 % but a sensitivity
reported between 35 and 70 % for neuroendocrine tumors,
whereas CgA has a specificity and sensitivity reported as 86
and 68%, respectively [9, 19]. Serum serotonin measurements
are less sensitive and specific than both urinary 5-HIAA and
CgA [9]. It is important to note that tryptophan-containing
foods and certain medications can alter the results of urinary

5-HIAA, while a number of conditions and medications, most
notably proton pump inhibitors, can alter the levels of CgA.

Small Intestinal Adenocarcinoma

Like the large bowel, most small bowel adenocarcinomas
arise from adenomas, with adenoma size and histology
playing a role in the progression to carcinoma [20].

Sporadic Small Intestinal Adenocarcinoma

Adenocarcinomas of the small bowel are located most often in
the duodenum, with an incidence that progressively declines
distally [21]. An important exception is Crohn’s disease,
where the ileum is the most frequent site given the tendency
of this segment to develop chronic inflammation (see below).
The pathogenesis of small bowel adenocarcinoma appears to
show a common carcinogenesis pathway with colorectal can-
cer [4]. One of the largest studies assessing the clinical and
biological characteristics of small bowel adenocarcinoma in
63 patients found low levels of HER2 overexpression, high
levels of p53 overexpression, and high frequencies of KRAS
mutations in the same range as colorectal carcinoma [22•].

In general, adenocarcinomas of the small bowel present
with nonspecific symptoms, the most common being abdom-
inal pain [21]. Nausea and vomiting can also occur, especially
if there is gastric outlet obstruction from an obstructing duo-
denal mass. Because the symptoms are vague, greater than
50 % of patients will have stage III or IV disease at the time
of diagnosis [23]. The 5-year survival rates are generally poor:
50–60 % for stage I, 49–55 % for stage II, 10–40 % for stage
III, and 3–5 % for stage IV [22•].

Management of localized adenocarcinomas is surgical
[24]. Lesions of the first and second portion of the duodenum
necessitate pancreaticoduodenectomy [25]. Localized lesions
in the third and fourth portion of the duodenum lend them-
selves to segmental resection. For jejunal and proximal ileal
tumors, the surgical approach is a wide excision. For distal
ileal tumors, right hemicolectomy is the surgical approach of
choice.

There are no conclusive data on the role of adjuvant [21,
24] or neoadjuvant therapy. There are no prospective studies
that have investigated the role of adjuvant therapy in small
bowel tumors. The data for adjuvant chemotherapy has been
extrapolated from node-positive colon cancer patients, where
there is a survival benefit [26]. Therefore, it is reasonable to
offer chemotherapy to patients who have node-positive small
bowel adenocarcinoma. A NCDB population analysis in 2015
showed that patients with stage III disease had a higher medi-
an survival (42.4 vs 26.1 months) when given adjuvant che-
motherapy as compared to surgical resection alone [27•]. The
management of metastatic small bowel adenocarcinoma is

23 Page 2 of 6 Curr Gastroenterol Rep (2016) 18: 23



chemotherapy. Palliative maneuvers include radiation for
bleeding tumors and endoscopic stenting for obstruction.

High-Risk Syndromes

Certain conditions are associated with an increased risk of
small intestinal adenocarcinoma (Table 1). The inherited syn-
dromes are important to recognize, because if an underlying
germ line mutation can be identified in a patient, all at-risk
relatives can be gene tested and if positive, offered appropriate
screening for the cancers relevant to that syndrome, including
small bowel adenocarcinoma [28].

FAP results from a mutation of the APC gene. While the
predominant phenotype is colorectal adenomas, patients with
FAP have a 50–90 % chance of having duodenal adenomas,
and one in 20 progresses to a malignancy [29]. In fact, after
colorectal carcinoma, duodenal adenocarcinoma is the second
most common cause of cancer-associated mortality in patients
with FAP. Studies using capsule endoscopy have shown
that approximately 90 % of patients can develop jejunal and
ileal polyps, though the clinical impact of small bowel surveil-
lance has yet to be determined [29]. The descending duode-
num is an area that is often poorly visualized by capsule en-
doscopy and since this area is prone to adenomas in patients
with FAP, direct endoscopy is preferred for surveillance of the
proximal duodenum. Patients with FAP can manifest extrain-
testinal tumors which may be helpful in recognizing the con-
dition and hence the risk of small bowel neoplasia. These
include osteomas (mandible, long bones, skull), thyroid can-
cer, adrenal adenoma/carcinoma, CNS tumors (especially me-
dulloblastoma), and desmoid tumors.

Peutz-Jeghers syndrome is an autosomal dominant disorder
due to amutation of STK11 tumor suppressor gene that results in
hamartomas throughout the gastrointestinal tract [4].
Extraintestinal manifestations include pancreatic, breast, ovarian,
and testicular tumors, as well as pigmented lesions of the mouth,
hands, and feet. These patients have a relative risk of 520 of
small bowel malignancy [30]. The hamartomas seen with this
condition are replete with smoothmuscle, making them firm and
predisposing to intussusception. For this reason, clinical attention

is often given to removing small intestinal hamartomas, mainly
to prevent intussusception rather than progression to adenocarci-
noma. Juvenile polyposis syndrome is another hamartomatous
polyposis syndrome with a somewhat increased risk of small
intestinal adenocarcinoma. Extra colonic manifestations include
CNS tumors and cardiac malformations. Cowden’s disease is
characterized by hamartomas in the stomach, small intestine,
and colon along with the characteristic extraintestinal manifesta-
tion of facial trichilemmomas.

Lynch syndrome is caused by a mutation in one of several
DNA base mismatch repair genes. The more common cancers
associated with Lynch syndrome are colorectal, endometrial,
ovarian, brain, lung, and renal cancer. However, patients with
Lynch syndrome have a 4 % lifetime risk of developing small
bowel cancer, independent of a colorectal primary tumor [31],
and small bowel adenocarcinoma can be the presenting cancer
in a family. Patients with Lynch syndrome can develop these
tumors up to 20 years earlier than the general population.
Because of this, there is interest in using capsule endoscopy
to screen for small bowel tumors in patients with Lynch syn-
drome [32]. A prospective study of capsule endoscopy in 200
asymptomatic patients with Lynch syndrome found 23 patients
with a concerning lesion: two had neoplasia found in the duo-
denum (one adenocarcinoma, one adenoma) [12•]. Another
patient had a missed duodenal adenocarcinoma on capsule en-
doscopy. The other 19 patients had either non-neoplastic le-
sions (Brunners’ glands, lymphoid hyperplasia, heterotopic
gastric mucosa) or no lesions identified on direct endoscopic
exam. The positive predictive value of capsule endoscopy for
small bowel tumors was 9%, and negative predictive value was
99 %. There are no clear guidelines for small bowel imaging in
Lynch syndrome, but it seems reasonable to pursue a baseline
esophagogastroduodenoscopy, and reserve capsule endoscopy
for patients with signs or symptoms such as unexplained ane-
mia, weight loss, or abdominal symptoms, or those with a fam-
ily history of small intestinal adenocarcinoma.

Small intestinal cancer risk is 20–30 times higher in patients
with Crohn’s disease than those without Crohn’s disease [33].
The risk is directly related to the duration of disease and length
of small bowel involvement [34]. Crohn’s patients with small
bowel carcinoma present at younger age and more often with
diffuse involvement as compared to patients with de novo small
bowel carcinoma [35].Males are more commonly affected than
females, and Crohn’s patients with small bowel carcinoma have
a worse prognosis than those with de novo carcinoma [35].
Small bowel adenocarcinomas are rarely diagnosed pre-
operatively in these patients, as they can present clinically like
a stricture, a common complication of Crohn’s disease [36].

The prevalence of small intestinal adenocarcinoma among
patients with celiac disease may be as high as 8 % [37]. A
Swedish registry found a relative risk of ten for small intestinal
adenocarcinoma in celiac patients compared to the general
population [38].

Table 1 Conditions associated with increased risk for small intestinal
adenocarcinoma

Inherited syndromes:

• Familial adenomatous polyposis

• Peutz-Jeghers syndrome

• Lynch syndrome

• Juvenile polyposis syndrome

• Cowden’s syndrome

Crohn’s disease

Celiac disease
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Carcinoid Tumors

Carcinoid tumors are the most common neuroendocrine tumors
affecting the small bowel [39]. Small intestinal carcinoids grow
indolently and are usually found incidentally as many patients
are asymptomatic at presentation. If symptomatic, the most
common complaint is nonspecific abdominal pain [40].
Carcinoid syndrome can occur when tumor products gain ac-
cess to the systemic circulation, usually via metastasis to the
liver, which causes watery diarrhea and flushing.

Unlike adenocarcinomas of the small bowel, the 10-year
survival rates for locally advanced and metastatic carcinoids
reach 40–70 % [41]. In 2006, a TNM staging system was
developed to help classify small intestinal neuroendocrine tu-
mors. However, due to overlap between staging groups, a
more refined staging system was recently developed [41].
The treatment for localized disease is surgical excision [42].
In the patient with metastatic disease, surgical resection can be
entertained, but carcinoid syndrome implies unresectable dis-
ease and surgery will likely only be offered in a palliative
setting for symptomatic relief [43, 44]. Surgical palliation is
often short-lived, and somatostatin analogues are typically
used in metastatic carcinoid with greater long-term efficacy.
These analogues, however, have limited effect on reducing
tumor burden, and there is no conclusive evidence to support
cytotoxic chemotherapy in the treatment of these tumors.

Primary Lymphoma

Primary gastrointestinal lymphoma is the most common
extranodal manifestation of lymphoma, with the most com-
mon site being the stomach in majority of patients, followed
by the small bowel [45]. They can be Tor B cell in origin, and
high or low grade [46]. These include mucosa-associated lym-
phoid tissue (MALT) lymphomas, diffuse large B cell lym-
phomas, Burkitt lymphomas, andmantle cell lymphomas. The
management of these tumors generally follows the same treat-
ment schemes as the tumors that arise outside the small bowel.
Celiac disease can be associated with a rapidly fatal intestinal
T cell non-Hodgkin lymphoma, which does not have a stan-
dardized treatment protocol [47].

Mesenchymal Tumors

Gastrointestinal stromal tumors (GIST) are the most common
mesenchymal tumor, followed by leiomyosarcomas [48], and
up to 30 % of GISTs occur in the small intestine. GISTs are
defined by their positivity for the CD117 antigen and expres-
sion of the c-kit receptor tyrosine kinase [49]. Most GISTs are
benign, but the risk of malignancy is higher for those tumors
that are larger than 5 cm, have more mitoses, presence of

necrosis, and c-kit exon 11 deletion [50]. Treatment of mes-
enchymal tumors is primarily surgical, and for GISTs includes
the use of imatinib, a selective tyrosine kinase inhibitor. This
is typically used as adjuvant therapy [51] or monotherapy in
advanced, unresectable disease [52].

Benign Tumors

The major types of benign tumors of the small bowel include
adenomas, leiomyomas, and lipomas. These increase in fre-
quency moving distally within the small bowel [53].
Adenomas can be villous or tubular. One major risk factor is
FAP, where 80 % of patients develop duodenal adenomas
[54]. There are no strict guidelines to management, but in
general adenomas are removed endoscopically if they are
amenable, and larger lesions should be considered for surgical
removal [55]. Patients with duodenal adenomas should be
screened for colorectal cancer as they are at increased risk
[56]. The Spigelman classification categorizes duodenal can-
cer risk based on the number, size and histology of duodenal
adenomas, and is used to help make endoscopic and surgical
management decisions [54].

Conclusions

Small bowel tumors have been increasing in incidence
over the past several years, likely due to technological
advancements in our ability to detect them. Despite this,
several studies have cited the relative difficulty with
diagnosing early stage small bowel tumors. Treatment
of small bowel tumors remains largely surgical across
the histological subtypes, and in general the data for
adjuvant and neoadjuvant therapy is fairly limited or
extrapolated. Given the relative occult and indolent na-
ture of these tumors, many present at an advanced
stage, which makes treatment more difficult. Further in-
vestigative efforts into diagnostic modalities that allow
for sensitive and specific screening testing may improve
patient outcomes via earlier detection. Genetic markers
to risk stratify patients for screening, outside of the
known heritable cancer syndromes, may prove to be a
useful adjunct.
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