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Optimal Diagnostic Approaches for Patients with Suspected Small

Bowel Disease
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While the domain of gastrointestinal endoscopy has made great strides over the last several decades, endoscopic assessment of the
small bowel continues to be challenging. Recently, with the development of new technology including video capsule endoscopy; device-
assisted enteroscopy, and computed tomography/magnetic resonance enterography, a more thorough investigation of the small bowel
is possible. In this article, we review the systematic approach for patients with suspected small bowel disease based on these advanced

endoscopic and imaging systems. Clin Endosc 2016;49:364-369
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INTRODUCTION

Small bowel disease is inherently difficult to diagnose as
the small bowel is the longest section of the gastrointestinal
tract (approximately 3 to 6 m in length) and is twisted be-
tween the stomach and the colon. However, recent advances
in endoscopic and imaging systems have enabled systematic
investigation of small bowel diseases such as unexplained gas-
trointestinal bleeding, inflammatory bowel disease, and small
bowel tumors and obstruction. These advances have further
helped to significantly reduce the use of invasive surgical
approaches, which have traditionally been considered the
standard approach. In this review, we discuss a systematic ap-
proach for patients with suspected small bowel disease based
on these advanced endoscopic and imaging systems.
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OBSCURE GASTROINTESTINAL
BLEEDING

Obscure gastrointestinal bleeding (OGIB) is defined as overt
or occult bleeding of unknown origin that persists or recurs
after initial upper endoscopic and colonoscopic examinations,
as well as after imaging work-up for the small bowel.' This
type of bleeding accounts for approximately 5% of all cases
of gastrointestinal bleeding and generally occurs in the small
bowel.” Overt OGIB refers to visible bleeding that can mani-
fest as hematemesis, melena, or hematochezia; whereas occult
OGIB refers to a positive fecal occult blood test result that
may or may not be associated with iron deficiency anemia in
the absence of any evidence of visible blood loss.” In the past,
it has been difficult to assess OGIB using diagnostic and ther-
apeutic approaches and in certain cases, surgery or intraoper-
ative enteroscopy have been required. Recently, the develop-
ment of video capsule endoscopy (VCE) and device-assisted
enteroscopy (DAE) has made detailed observation of the mu-
cosa of the small bowel possible. Moreover, the introduction
of computed tomography (CT) and magnetic resonance (MR)
enterography has helped improve the accuracy of OGIB diag-
nosis."*

The first approach for OGIB is to perform a second-look
upper endoscopy and colonoscopy, with or without push
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enteroscopy. When studies of initial upper endoscopic and
colonoscopic examinations are performed, certain factors
(such as intermittent lesion bleeding, impaired visibility due to
insufficient bowel preparation, lack of examiner skill and/or
experience, and delayed examination after initial symptoms)
**3¢ In previous stud-
ies, the diagnostic rates of second-look endoscopy and colo-

can hinder the identification of lesions.

noscopy have ranged from 3.5% to 25%."” If the results of the
second-look investigations are normal, the next step is typi-
cally an assessment for small bowel. VCE is recommended as
a first-line investigation for small bowel bleeding, as this tech-
nique allows for noninvasive assessment of the entire small
bowel in 79% to 90% of all patients." The European Society of
Gastrointestinal Endoscopy guidelines currently recommend
that VCE could be performed as soon as possible after the first
bleeding episode in patients with overt OGIB, ideally within
14 days.' Recent studies have reported a VCE diagnostic rate
of 60% to 83%, a VCE positive predictive value of 94% to 97%,
and a VCE negative predictive value of 83% to 100%.> Situa-
tions where VCE findings lead to endoscopic or surgical inter-
vention or a change in medical management have previously

10,11 e
" Tn addition, one

been reported in 37% to 87% of patients.
study found that 50% to 66% of all patients who underwent

VCE-directed interventions remained free from recurrent
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bleeding at follow-up.” In patients with positive VCE findings,
it is helpful to decide on the approach (oral vs. anal) prior to
performing DAE. VCE is very well tolerated by patients, with
the primary complication of capsule retention occurring in
only 1.4% to 3% of patients. One meta-analysis found that the
diagnostic yield of VCE was comparable to that of DAE for
small bowel diseases, including OGIB."” While VCE does have
some limitations, such as a lack of therapeutic capability and
challenges in localizing the lesion," this technique has been
proposed as the first-line approach for the evaluation of small
bowel bleeding.

Techmetium-99m (*™Tc)-labeled red blood cell scans are
useful for assessing recurrent overt bleeding. Moreover, Meck-
el scans using "TC-pertechnetate are informative for evalu-
ating Meckel’s diverticulum in young patients with OGIB.*"
Angiography is useful for detecting and treating active bleed-
ing foci and vascular lesions; however, this technique can only
accurately diagnose the bleeding focus when the bleeding rate
exceeds 0.5 mL/min.” A meta-analysis of 18 studies found
that the diagnostic yield of CT enterography was 40%, where-
as that of VCE was 53%."° A further two studies (n=63) have
previously reported a diagnostic rate of CT enterography of
38%, compared with 78% for double-balloon enteroscopy.”"*
Moreover, three previous studies (n=49) found a diagnostic
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Fig. 1. Algorithm for obscure gastrointestinal bleeding. Gl, gastrointestinal; VCE, video capsule endoscopy; CT, computed tomography; MR, magnetic resonance;

DAE, device-assisted enteroscopy.
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yield of CT enterography of 64%, compared with 60% for an-
giography.”” Therefore, CT enterography and VCE are con-
sidered complementary examinations to be performed prior
to DAE for patients with OGIB.

The algorithm used for OGIB is presented in Fig. 1. VCE
should always be considered for patients with occult or overt
OGIB and based on VCE findings, DAE and surgical ap-
proaches may then be considered. However, in patients with
strictures or obstructions, CT or MR enterography should be
considered as the first-line approach. Patients with active overt
bleeding require different management dependent on their
hemodynamic state. In hemodynamically unstable patients
with acute massive gastrointestinal bleeding, angiography
should be considered emergently. Conversely, in hemodynam-
ically stable patients with evidence of current bleeding, VCE
and/or DAE are recommended. Intraoperative enteroscopy
is an option during uncontrolled severe bleeding or in cases
where the bleeding focus cannot be identified by DAE."*

INFLAMMATORY SMALL BOWEL
DISEASE

Patients with inflammatory or ulcerative disease general-
ly present with abdominal pain or OGIB. Up to 66% of all
patients with Crohn’s disease have small bowel involvement
at diagnosis; moreover, the terminal ileum is involved in
approximately 90% of all patients with small bowel Crohn’s

. 22,23
disease.

Patients with nonsteroidal anti-inflammatory
drug-induced enteropathy can generally be evaluated by up-
per endoscopy; however, if the lesions are located in the small
bowel, diagnostic approaches are difficult and VCE, DAE, or

CT/MR enterography are required.

VCE is a useful diagnostic modality for Crohm’s disease in
patients with suspected inflammatory bowel disease or in-
termediate colitis.”* A recent meta-analysis reported a pooled
detection rate of 55.3% in patients with suspected Crohn’s dis-
ease.” In a retrospective review of VCE performed in patients
with Crohn’s disease, 52 of 134 patients had findings diagnos-
tic of active Crohn’s disease (>3 ulcerations), 17 patients had
findings suggestive of active Crohns disease (<3 ulcerations),
and findings were normal in the remaining 57 patients (42%).”
When VCE findings are normal, unnecessary examination
of the small bowel can be avoided. In the same retrospective
review, the distribution of small bowel lesions was as follows:
32% in the duodenum, 53% in the jejunum, 67% in the proxi-
mal ileum, and 85% in the distal ileum. VCE was found to be
comparable to ileoscopy for the detection of ileal ulcerations
(55% vs. 48%), but superior to small bowel follow-through for
the detection of Crohn’ disease lesions.”

Although VCE has been shown to have high sensitivity (96%
to 100%), VCE should be avoided in patients with suspected
Crohn’s disease in conjunction with stenosis or obstruction, as
these patients may have a higher potential for capsule reten-
tion.” If patients with suspected Crohn's disease present with
obstructive symptoms or suspected stenosis, CI/MR enterog-
raphy should be considered as the method of choice.' Patency
capsules can also be helpful in patients with suspected Crohn's
disease in conjunction with obstruction or stenosis.”

In summary, the first-line approach in patients with sus-
pected small bowel inflammatory disease is evaluation of the
terminal ileum, including investigation and biopsy by colo-
noscopy. If it is not possible to evaluate the terminal ileum
by colonoscopy, the small bowel should be assessed. VCE is
a useful method for evaluating the small bowel; however, it
is important to examine the small bowel for obstruction or

Suspected Crohn’s disease
involving the small bowel
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Fig. 2. Approach algorithm for a patient with Crohn’s disease involving the small bowel. CT, computed tomography; MR, magnetic resonance; VCE, video capsule

endoscopy; DAE, device-assisted enteroscopy.
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stenosis prior to performing VCE. When clinically suspected
obstructions are present, the use of CT/MR enterography or
patency capsules should be considered. Additionally, histolog-
ic evaluation can be performed using DAE, based on VCE or
CT/MR enterography findings (Fig. 2).”**

SMALL BOWEL TUMORS

Both malignant (such as adenocarcinoma, carcinoid tu-
mors, lymphoma, and sarcoma) and benign (such as adeno-
ma, leiomyoma, fibroma, and lipoma) tumors can occur in
the small bowel. Most small bowel tumors are detected during
work-up for OGIB or iron deficiency; however, tumors are
the cause of these diseases in just 3.5% to 5% of patients.”
The clinical symptoms of small bowel tumors are generally
nonspecific, which can delay diagnosis and optimal treatment.
Although many advances in radiologic and endoscopic diag-
nostic tools have been made, an optimal method for detecting
small bowel tumors has not yet been established. VCE and CT
enterography are considered the most appropriate tools for
detecting small bowel tumors in their early stages, whereas
DAE is considered most appropriate for detecting small bowel
tumors responsible for OGIB and those that are not identified
by VCE*

Upper gastrointestinal or small bowel series are not recom-
mended as a first-line approach considering the low sensitivity
of these methods for the detection of small bowel tumors.”
Large-scale meta-analyses have concluded that VCE is supe-
rior to small bowel series, push enteroscopy, and abdominal
CT for detecting small bowel tumors in patients with gastro-

34,35

intestinal bleeding.™” Moreover, a recent retrospective study
found that CT enterography was superior to VCE for the de-
tection of small bowel tumors (94.1% vs. 35.3%).”* VCE itself
does have some limitations, including the potential for mis-
diagnosis of transient intraluminal protrusions of the small

bowel wall as submucosal tumors.” The risk of false negative
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findings in VCE should always be considered.” When small
bowel adenocarcinoma is suspected, DAE or intraoperative
enteroscopy may be required. VCE is unable to differentiate
between benign and malignant lesions, especially in patients
with inherited polyposis syndrome who have periampullary
polyps.™

When a small bowel tumor is detected using VCE, choice
of treatment is generally based on the malignancy potential
of the tumor. CT/MR enterography approaches are helpful
for evaluating the extent of distant metastasis. When the
potential for malignancy is high, DAE or surgery should be
performed to diagnose and treat the tumor. If the findings of
CT/MR enterography are normal, repeated VCE is recom-
mended (Fig. 3).*”

SMALL BOWEL OBSTRUCTION

Small bowel obstruction is a common clinical condition,
the effective treatment of which is dependent on an accurate
and prompt diagnosis.”” Conventional CT is considered the
best modality for high-grade small bowel obstruction. This
technique is also helpful for determining which patients
would benefit most from conservative treatment and close
observation or an immediate surgical treatment approach.”
However, conventional CT is less accurate in cases of low-
grade small bowel obstruction, with a sensitivity and specific-
ity of 50% and 95%, respectively. In comparison, CT entero-
clysis with positive enteral contrast material has a superior
performance, with a sensitivity and specificity of 89% and
100%, respectively.”

CONCLUSIONS

Recent advances in VCE, DAE, and CT/MR enterography
have facilitated a systematic approach toward evaluating small

[ Suspected small bowel tumor on VCE

!

[ CT/MR enterography j |:> /

Normal |

v

[ Repeat VCE J

Consider the malignant potential /
Abnormal
DAE or surgery J

Fig. 3. Approach algorithm for a patient with a suspected small bowel tumor detected by capsule endoscopy. VCE, video capsule endoscopy; CT, computed tomog-

raphy; MR, magnetic resonance; DAE, device-assisted enteroscopy.

367



('-e CLINICAL ENDOSCOPY

Table 1. Comparison of Small Bowel Imaging Modalities

Indications

Strengths

Weaknesses

Video capsule endoscopy

Device-assisted enteroscopy

CT enterography

MR enterography

GI bleeding scan

Angiography

Obscure GI bleeding
Inflammatory small bowel disease
Small bowel tumors

Obscure GI bleeding
Inflammatory small bowel disease
Small bowel tumors

Obscure GI bleeding
Inflammatory small bowel disease
Small bowel tumors

Obscure GI bleeding
Inflammatory small bowel disease
Small bowel tumors

Obscure GI bleeding

Obscure GI bleeding

Direct visualization of entire
small bowel

High yield for mucosal lesions

Less invasive procedure

Provides definitive histopathology
Therapeutic capabilities

Acquires entire small bowel
image

Noninvasive

Provides extraluminal
information

Acquires entire small bowel
image

Noninvasive

Provides extraluminal
information

No exposure of radiation

Noninvasive

Good sensitivity for bleeding
rates of 0.1-0.4 cm’ blood/min

Helpful for timing angiography

Rapid and noninvasive

Sensitive for bleeding rates of
0.5-1.0 cm’ blood/min

Miss rate for isolated lesions

Risk of capsule retention with
obstructive disease

Difficult to distinguish cause of
inflammatory lesions

Requires deeper sedation
Invasive procedure
Time and staff intensive

Limited utility for flat lesions
Radiation exposure

Large amount of contrast
Allergy/renal disease

Limited utility for flat lesions
Large amount of contrast
Time and staff intensive

Limited resolution

Imprecise for bleeding site
localization

Time and staff intensive

Less sensitive if performed during
period of inactive bleeding
Requires additional radiation and

Allows for therapeutic

contrast exposure

embolization if feasible

GI, gastrointestinal; CT, computed tomography; MR, magnetic resonance.

bowel disease. Both diagnostic and therapeutic approaches are
necessary when taking the particular limitations and capabil-
ities of each into consideration (Table 1). In summary, VCE is
recommended in patients without symptoms of obstruction
or stenosis, whereas CI/MR enterography or DAE is recom-
mended for patients with suspected small bowel tumors or
obstruction. Future studies and new diagnostic tools promise
to pave the way for even more accurate and sensitive diagnos-
tic approaches.
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