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            Background 

 In recent years, science and technology have 
come a long way in imaging the small bowel. 
These new modalities have reinvigorated our 
interest and understanding of small bowel dis-
eases. The small bowel has traditionally been dif-
fi cult to evaluate because of the fact that it is 
approximately 600 cm in length and extremely 
tortuous. Throughout this book, you will learn 
about traditional methods of evaluating the small 
bowel, as well as the newer techniques that have 
revolutionized the way we approach the small 
bowel today. 

 Traditional imaging methods, such as the bar-
ium small bowel follow through, have been lim-
ited in their ability to detect small or subtle 
abnormalities. Enteroclysis provided more detail 
but was diffi cult to perform and associated with 
signifi cant patient discomfort. Whereas small 
bowel follow through or enteroclysis is relatively 

safe and noninvasive, the yield is low [ 1 ,  2 ], 
especially for mucosal lesions such as angioecta-
sias. Endoscopy is useful for the most proximal 
and distal aspects of the small bowel but failed to 
investigate the majority of this organ. Although 
the yield of intraoperative endoscopy is very 
good, this test is very invasive and carries signifi -
cant risks including serosal tears, perforation, 
mortality, and postoperative complications. 

 In the “olden days,” circa 2000, the evaluation 
of suspected small bowel disease, particularly 
obscure gastrointestinal bleeding, was therefore 
ineffi cient and not cost effective. Patients would 
often require multiple hospitalizations, extensive 
diagnostic testing, and repeated blood transfu-
sions without identifying a source. Patients would 
undergo repeat upper and lower endoscopy, push 
enteroscopy, small bowel follow through, or 
enteroclysis followed by angiography or intraop-
erative endoscopy. The historical challenges 
related to these tests included a high miss rate for 
small bowel lesions, limited availability, and 
accuracy of these older diagnostic tests, and thus 
the need for more invasive intraoperative enteros-
copy and exploratory laparotomy to adequately 
examine the small bowel. 

 We are now in a “new age” with regard to 
imaging the small bowel. With the introduction 
of capsule endoscopy (CE) in 2001 and balloon- 
assisted enteroscopy in 2004, there was a true 
paradigm shift in the approach to suspected 
small bowel disease. This was followed by the 
development of more sophisticated software for 
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cross-sectional imaging and the introduction of 
CT enterography and MR enterography. Together, 
these new modalities are seen as “disruptive tech-
nology” in that they led to a complete change in 
how we view the small bowel. Prior to these new 
techniques, the gastrointestinal tract was viewed 
as the upper tract, proximal to the ligament of 
Treitz, and the lower tract, distal to the ligament 
of Treitz. With the advent of these technologies, 
we can now view not only the upper and lower 
tract, but also the middle tract, i.e., the small 
bowel. Obscure gastrointestinal bleeding is no 
longer so obscure. The small bowel is no longer 
the “black box” of the gastrointestinal tract 
thanks, in particular, to capsule endoscopy and 
deep enteroscopy.  

    Capsule Endoscopy 

 In the following chapters, you will become more 
familiar with CE and its indications. Capsule 
endoscopy is truly an archetypical example of 
“disruptive” technology. It allows for a direct, 
noninvasive visual examination of the small 
bowel mucosa without discomfort or the need for 
sedation. Capsule endoscopy is an elegant solu-
tion in that the camera is not tethered to an appa-
ratus, and thus is able to travel the entire length of 
the small bowel. The capsule measures from 
24 mm to 31 mm × 11 mm to 13 mm, and is pro-
pelled through the small bowel by peristalsis. It is 
ingested orally or delivered into the small bowel 
by endoscopic assistance. It can visualize the 
entire small intestine in 79–90 % of cases [ 3 ]. As 
such, CE has become the gold standard in the 
evaluation of suspected small bowel disease. 

 Studies have shown that its diagnostic yield 
for small bowel lesions is superior to most other 
modalities [ 4 ,  5 ]. Its main utility lies in its high 
positive and negative predictive value as well as 
its ability to direct further therapeutic interven-
tion and/or surgery [ 6 ]. While CE has had a huge 
impact in gastroenterology, we must recognize its 
limitations. These include a lack of therapeutic 
capabilities, inability to control movement, a 
high rate of incidental fi ndings, and diffi culty 
in localizing lesions. Finally, there is a potential to 

miss single-mass lesions and for capsule retention 
in high-risk individuals. In most situations, the 
benefi ts of CE outweigh these limitations.  

    Deep Enteroscopy 

 In addition to the development of CE, deep enter-
oscopy techniques have also added to our arma-
mentarium for evaluating the small bowel. These 
new devices include double-balloon and single- 
balloon enteroscopy, as well as spiral enteros-
copy. The main concept of all three techniques is 
to plicate the intestine over the endoscope, using 
a series of push-and-pull maneuvers. Unlike CE, 
therapeutic interventions such as biopsy, cauter-
ization, and polypectomy can be performed and 
are undertaken in approximately 33 % of deep 
enteroscopies [ 7 ]. The major drawback of deep 
enteroscopy is the high resource utilization, with 
procedures lasting upwards of 60 min, and the 
need for anesthesia, assistants, and fl uoroscopy. 
Its overall diagnostic yield is comparable to CE 
[ 8 ], but deep enteroscopy is more invasive, 
requires sedation or anesthesia, and is associated 
with higher resource utilization. The new device- 
assisted enteroscopy techniques can achieve a 
total enteroscopy by combined oral and anal 
approach in 8–63 % of cases, depending on the 
experience of the endoscopist [ 5 ]. As you will 
learn in the following chapters, all forms of deep 
enteroscopy are comparable in terms of yield, 
safety, and learning curve. The advent of this new 
technology has indeed brought the small bowel 
within the reach of the endoscopist.  

    Indications for Evaluating 
the Small Bowel  

 Although gastroenterologists most often are 
called to evaluate the stomach and colon, there 
are many reasons to image the small bowel 
(Table  1.1 ). The main ones can be divided into 
vascular, infl ammatory, and neoplastic disorders. 
Overall, the single most common reason to evalu-
ate the small bowel is for obscure gastrointestinal 
bleeding. Other indications include suspected 
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small bowel disease, tumors and polyposis syn-
dromes, Crohn’s disease, and malabsorptive dis-
orders. As you will see throughout this book, the 
approach to these different disorders may vary 
depending on the individual scenario and there is, 
to date, very little evidence-based medicine to 
determine specifi c practice guidelines. Imaging 
of the small bowel is done for obscure gastroin-
testinal bleeding, tumors and/or polyps, infl am-
matory bowel disease (IBD), malabsorptive 
syndromes, as well as symptomatology.

       Obscure Gastrointestinal Bleeding 

 The most common indication for CE and deep 
enteroscopy is the evaluation of suspected small 
bowel bleeding. Obscure gastrointestinal bleeding 
(OGIB) is persistent bleeding from the gastroin-
testinal tract after negative esophagogastroduode-
noscopy, colonoscopy, and small bowel radiologic 
test. It can be either overt (visible bleeding) or 
occult (iron-defi ciency anemia without visible 
bleeding) [ 9 ]. The differential diagnosis is quite 
extensive and includes vascular, infl ammatory, 
and neoplastic lesions, as well as hemobilia, 
hemosuccus pancreaticus, and vasculitis. 

 The diagnosis may be straightforward, as in 
the patient with multiple, bleeding, arteriovenous 
malformations or an ulcerated mass seen on cap-
sule endoscopy. However, of all indications for 
evaluating the small bowel, obscure gastrointes-
tinal bleeding can also be the most challenging 
because lesions can be located anywhere through-
out the small bowel and, in the case of certain 
vascular lesions, may be diffi cult to identify 

when they are not bleeding. Lesions may be 
missed due to patient conditions (e.g., hypoten-
sion), the fl eeting nature of the lesion (e.g., 
Dieulafoy), or human error. Lesions include, in 
order of decreasing prevalence, angiodysplasia, 
ulcer, varices, bleeding polyp, tumor, and other 
rare causes [ 10 ]. 

 While many lesions are ultimately found in the 
distal small bowel, a signifi cant amount can be 
located in regions accessible with standard endo-
scopes [ 11 ]. As such, this bleeding can be caused 
by lesions proximal to the ligament of Treitz or in 
the colon that were missed on initial endoscopic 
evaluation. Thus, second-look endoscopy is rec-
ommended prior to embarking on an extensive 
small bowel evaluation. It is also important to rule 
out other causes of anemia such as bone marrow 
diseases and malabsorption, before concluding 
that the cause is gastrointestinal bleeding. Once 
gastrointestinal bleeding has been documented or 
iron-defi ciency anemia confi rmed and malabsorp-
tion and hematologic causes have been excluded, 
and second-look endoscopy is negative, then one 
can proceed with a small bowel evaluation. 

 In most cases, Capsule endoscopy will be the 
next best test. Depending on results, deep enteros-
copy may be indicated to follow up on suspicious 
lesions. Deep enteroscopy complements CE. One 
study showed that there is excellent concordance 
between deep enteroscopy and CE [ 12 ]. The 
results of CE can be used to identify a lesion 
and guide further management. Generally, if the 
lesion is present within the fi rst 75 % of small 
bowel transit time, we use an antegrade approach, 
and otherwise use a retrograde approach. Cost-
effectiveness models suggest that DBE is the most 

   Table 1.1    Reasons to image the small bowel   

 Vascular  Infl ammatory  Neoplastic  Other 

 • Angioectasia  • Peptic ulcer disease  • Carcinoid  • Abnormal imaging study 
 • Arteriovenous malformation  • Infl ammatory bowel disease  • GIST  • Symptom evaluation 
 • Dieulafoy lesion  • NSAID enteropathy  • Adenocarcinoma 
 • Varices  • Celiac disease  • Lymphoma 
 • Hemorrhoids  • Ampullary carcinoma 
 • Radiation enteritis  • Metastases 

  Adapted from Leighton, JA. (2012, May 20). Archival appraisal defi ned. Powerpoint lecture presented at the AGA 
Postgraduate Course, San Diego Convention Center  
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cost- effective approach for obscure overt gastro-
intestinal bleeding; however, CE-guided DBE 
may be associated with better long-term outcomes 
due to decreased risk for complications and 
appropriate resource utilization [ 13 ]. Cross-
sectional imaging techniques including CT angi-
ography and CT enterography can also be used to 
localize a source of bleeding with a diagnostic yield 
of 10–40 % [ 12 ,  13 ], which is lower than CE and 
deep enteroscopy. However, in diffi cult cases of 
OGIB, cross-sectional imaging, capsule endos-
copy, and deep enteroscopy can be complemen-
tary. That is,  complex cases will require all three 
modalities for diagnosis and treatment of the 
condition.  

    Tumors and Polyposis Syndromes 

 Tumors of the small bowel often present with 
OGIB. In the USA in 2014, cancers of the small 
intestine represented 0.5 % of total cancer cases 
and 0.2 % of cancer deaths [ 14 ]. Primary small 
bowel tumors comprise approximately 2–5 % of 
all primary gastrointestinal neoplasms [ 15 ,  16 ]. 
The most common malignant small intestine 
malignant neoplasms, in decreasing order of inci-
dence, are carcinoid, adenocarcinoma, lym-
phoma, and stromal tumors [ 17 ]. 

 Capsule endoscopy now plays an important 
role in the diagnosis and management of small 
bowel tumors. A meta-analysis found CE to be 
superior to push enteroscopy and small bowel fol-
low through, in the setting of OGIB [ 4 ]. CE can 
provide initial diagnosis, estimated location, char-
acteristics (size, shape, ulceration, etc.), and extent/
number of mass lesions present. It can also be used 
for surveillance after polypectomy. However, CE 
can miss single-mass lesions in the small intestine 
at a rate approximating 19 % [ 18 ]. Factors that can 
affect the visualization in CE include rapid transit 
and poor/lack of preparation. In one study, most 
(74 %) missed lesions were located in the proxi-
mal small bowel [ 19 ]. Thus, CE and push enteros-
copy may be complementary studies in this setting. 
CE is superior to MRE for evaluation of tumors in 
patients with Peutz- Jeghers syndrome (PJS) and 

familial adenomatous polyposis (FAP) [ 20 ,  21 ]. 
However, one study did suggest that MRE may be 
better at estimating the size of large polyps [ 22 ]. 

 Deep enteroscopy also plays a role in the eval-
uation of small bowel tumors, particularly 
because of the ability to attain a tissue diagnosis. 
DBE has a diagnostic yield between 94 and 
100 % for all small bowel tumors. Thus, this test 
may be helpful in cases where CE is negative but 
suspicion for a tumor remains high. It also has the 
advantage of being able to obtain a histopatho-
logic diagnosis and, potentially, treat with polyp-
ectomy. However, DBE is more invasive and has 
a risk of perforation (1.3 %) and pancreatitis 
(0.6 %) [ 19 ]. 

 At this time, there are limited evidence-based 
guidelines for small bowel imaging for suspected 
tumors. We suggest capsule endoscopy, in most 
cases, as the initial test of choice. It is suggested 
to perform CE prior to deep enteroscopy due to 
increased patient tolerance, ability to visualize the 
entire small intestine, and less invasive nature of 
the test. If a tumor is identifi ed on CE, it can help 
direct the approach to deep enteroscopy. Thus 
these two tests work well together in the diagnosis 
and management of small bowel tumors. 

 Two polyposis syndromes with increased risk 
of small intestinal malignancy are PJS and 
FAP. In patients with PJS the risk ratio of small 
intestinal tumors is 520 [ 23 ], and thus some have 
recommended capsule endoscopy every 3 years 
starting at age 8 [ 24 ]. Most patients with FAP 
will have duodenal adenomas and it is estimated 
that they occur in 54–74 %. By age 75, >95 % of 
patients with FAP will have duodenal adenomas 
[ 25 ]. 

 Regarding polyposis syndromes, there are lim-
ited studies on the benefi ts of CE, either for diagno-
sis or surveillance. Research in this area is limited 
mostly by the rarity of each condition. It has been 
suggested to screen patients with Peutz- Jeghers 
syndrome and others [ 26 ,  27 ], and can be justifi ed 
in patients presenting with gastrointestinal 
 bleeding. The role of deep enteroscopy in these 
patients is to sample and/or remove polyps. Deep 
enteroscopy can also be combined with surgery 
when very large polyps are identifi ed.  
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    Infl ammatory Bowel Disease 

 Small bowel imaging can play an important role 
in the evaluation of patients with IBD with also 
have small bowel involvement. The diagnosis of 
IBD, particularly Crohn’s disease, can be chal-
lenging because there is no single gold standard 
test. The disease involves the small bowel in 
approximately 70 % of patients and up to 30 % of 
patients have disease confi ned to the small 
bowel, usually the distal ileum [ 28 ]. Furthermore, 
even when the disease is not confi ned to the 
small intestine, involvement of this part of the GI 
tract can confer a worst prognosis and higher 
likelihood of recurrence [ 29 ]. In a subgroup of 
patients, identifi cation of small bowel infl amma-
tion proximal to the terminal ileum can be diffi -
cult. Cross-sectional imaging has become popular 
for evaluation and monitoring of Crohn’s disease 
due to its noninvasive nature and relative ease of 
use (especially when compared to deep enteros-
copy). The role of CE and deep enteroscopy in this 
area remains controversial and has yet to be deter-
mined. Notably, cross-sectional imaging is helpful 
in assessing transmural infl ammation and fi stulae; 
however, it probably does not assess mucosal 
disease as well as CE and deep enteroscopy. 

 Capsule endoscopy can be used to evaluate 
the small bowel, particularly when colonoscopy 
with ileoscopy is negative. The advent of capsule 
technology has facilitated the evaluation of sus-
pected CD, allowing for a more thorough assess-
ment of the mucosa. The technology appears to 
have additional diagnostic yield of up to 70 % for 
CD isolated to the small bowel following a nega-
tive ileocolonoscopy. CE has the potential to be 
used not only in the diagnosis of IBD, but also in 
assessing the severity and extent of disease, post-
surgical recurrence, and, perhaps, response to 
therapy. Findings of aphthous ulcers, fi ssuring 
ulcers, granularity, loss of vascular patter, and 
mucosal edema are similar on CE as on tradi-
tional endoscopy. 

 Capsule endoscopy may also be of benefi t in 
patients with established CD. It may be comple-
mentary to ileocolonoscopy and upper endoscopy 

and has been shown to affect medical and surgical 
decision making [ 30 ]. In particular, CE may be 
useful in assessing the extent and severity of small 
bowel infl ammation, particularly in patients with 
unexplained symptoms. In addition, CE may be 
useful for assessing mucosal healing once therapy 
has been initiated. There are studies to suggest 
that it may play a role in the evaluation of postop-
erative recurrence when ileocolonoscopy is not 
successful or needs to be avoided [ 29 ]. Finally, 
CE may be of value in assessing indeterminate 
colitis and reclassifying a subgroup as CD. 

 There are defi nite concerns and unanswered 
issues with CE in CD. The risk of capsule reten-
tion, due to stricturing disease, is higher in 
patients with known Crohn’s disease, and in one 
study was reported to be 13 % [ 31 ]. Although CE 
has a high sensitivity (83–93 %), it has a low 
specifi city (53–84 %) for diagnosing small bowel 
Crohn’s disease [ 32 ,  33 ]. Furthermore, it remains 
to be seen whether or not CE is cost effective in 
the diagnosis of Crohn’s disease [ 34 ]. 

 The role of deep enteroscopy in IBD is less 
clear due to limited randomized controlled trials 
assessing the utility of this modality for CD. Deep 
enteroscopy has the advantage of obtaining tissue 
samples and being able to perform therapeutic 
interventions such as stricture dilatation. 
Histological evaluation can be particularly help-
ful in confi rming active IBD, both for initial diag-
nosis and monitoring of IBD. Regarding the 
diagnostic yield, a meta-analysis of 11 studies 
comparing CE and DBE showed that they were 
comparable for small bowel disease, including 
infl ammatory lesions [ 12 ]. However, DBE is 
more invasive and should be reserved for cases 
where CE is contraindicated, to obtain a tissue 
diagnosis after a positive study, to perform endo-
therapy, or to retrieve a retained capsule. 

 In contrast to obscure gastrointestinal bleed-
ing, radiologic imaging can be particularly useful 
in the assessment of patients with CD. On cross- 
sectional imaging, transmural infl ammation man-
ifests as bowel wall thickening and enhancement. 
Both magnetic resonance enterography (MRE) 
and computed tomography enterography (CTE) 
have a good accuracy (0.86–0.93) compared to 
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endoscopic evaluation with a sensitivity (0.81–0.90) 
and specifi city (0.88–1.0) for assessing disease 
activity by bowel wall thickening and enhance-
ment [ 35 ]. However, both CTE and MRE lack the 
ability to visualize the mucosa and false- positive 
results can be seen if the bowel is under-
distended. 

 In the majority of cases, ileocolonoscopy is 
the fi rst test of choice in the assessment of patients 
with CD. However, it is reasonable to evaluate 
the small bowel, with either cross- sectional imag-
ing or CE when suspicion of CD is high despite 
negative ileocolonoscopy. These new methods 
for evaluating the small bowel disease can assist 
clinicians in making a more timely and accurate 
diagnosis in patients with IBD, and can assist in 
determining prognosis and likelihood of recur-
rence. Armed with this information, the clinician 
can make better recommendations for treatment. 
Then, these methods can be used for monitoring 
response to treatment or disease recurrence.  

    Celiac Disease and Other 
Autoimmune Enteropathies 

 The exact role of small bowel imaging in celiac 
disease is evolving. Celiac disease is an immune 
reaction to eating gluten manifesting as infl am-
mation of the small intestine that affects 1 % of 
the white American population [ 36 ]. Other enter-
opathies include autoimmune, hypogammaglob-
ulinemic sprue and drug-induced (e.g., 
olmesartan). Typically, patients present with 
chronic diarrhea, postprandial abdominal pain, 
bloating, and weight loss. For diagnosis of celiac 
disease, initial testing with serology (i.e., tissue 
transglutaminase antibodies) is followed by duo-
denal biopsies. Macroscopically, enteropathy 
appears as villous atrophy, nodularity, fi ssures, 
scalloping, layered or stacked folds, and a mosaic 
appearance of the mucosa [ 37 ,  38 ]. Duodenal 
biopsies show intraepithelial lymphocytes, crypt 
hyperplasia, and/or villous atrophy. 

 Although histology is the gold standard for 
diagnosing celiac disease, CE may play a role in 
evaluating those patients with positive serology 

and negative histology, for patients unwilling or 
unable to undergo upper endoscopy, and for com-
plicated or refractory celiac disease. In patients 
who are symptomatic despite a gluten-free diet, 
especially if they have alarm symptoms such as 
weight loss, fever, and pain, up to 60 % may have 
evidence of ongoing villous atrophy, ulcers or 
erosions, or cancer [ 39 – 41 ]. Capsule endoscopy 
has a sensitivity of 89 % and specifi city of 95 % 
for detecting enteropathy [ 42 ]. 

 Deep enteroscopy techniques may also be use-
ful in patients with refractory or complicated 
celiac disease. In one study of 21 patients who 
were symptomatic and had villous fl attening on 
duodenal biopsies despite maintaining a strict 
gluten-free diet, referred for double-balloon 
enteroscopy, 5 patients were diagnosed with 
enteropathy-associated T cell lymphoma (EATL) 
and 2 with ulcerative jejunitis. CT scan of these 
patients only detected EATL in four patients and 
did not detect ulcerative jejunitis in any. The 
authors conclude that deep enteroscopy should be 
reserved for patients with refractory celiac disease 
or those with a history of EATL [ 43 ]. In another 
study of 12 patients with unexplained malabsorp-
tion, double-balloon enteroscopy with small 
bowel biopsies yielded a diagnosis in 8 patients 
(including amyloidosis and Crohn’s disease) even 
though duodenal biopsies were normal [ 44 ]. 

 The role of radiologic evaluation is limited. 
Small bowel barium studies may show decreased 
jejunal folds, jejunal dilation, increased ileal fold 
thickness, and intussusceptions; however, this 
cannot reliably differentiate celiac disease or 
malabsorption from irritable bowel syndrome 
[ 45 ]. MRE, enteroclysis, and CTE, in contrast, 
can be useful in evaluating complicated celiac 
disease (malignancy, ulceration) [ 46 ]. 

 Although upper endoscopy is usually suffi -
cient for diagnosis and evaluation of celiac dis-
ease, small bowel imaging can be useful in 
complicated or refractory cases or when lym-
phoma is suspected. Capsule endoscopy can also 
be used for patients who cannot tolerate upper 
endoscopy. There is little role for cross-sectional 
imaging in this disease, other than to look for 
complications.  
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    Symptom Evaluation and Abnormal 
Imaging Studies 

 The role of CE and deep enteroscopy in the eval-
uation of nonspecifi c symptoms is not clear. 
Small bowel imaging in patients with gastrointes-
tinal symptoms is most useful when “alarm” fea-
tures are present. Such “alarm” symptoms 
include weight loss, elevated erythrocyte sedi-
mentation rate or C-reactive protein, thrombocy-
tosis, anemia, and/or fevers. In patients with 
abdominal pain and diarrhea alone without these 
“alarm” symptoms, the yield tends to be quite low. 

 In a study of 165 nonbleeding patients referred 
for CE, the most common indications were diar-
rhea and abdominal pain. Among the 30 patients 
with diarrhea alone, only 8 (27 %) had positive 
fi ndings [ 47 ]. In a study of 72 patients with 
chronic abdominal pain, with or without diarrhea, 
the diagnostic yield of CE was poor (21 and 0 %) 
in patients with normal infl ammatory markers but 
was 67 and 90 % in patients with positive infl am-
matory markers. Diagnoses included IBD, small 
bowel tumors, enteritis, and NSAID enteropathy 
[ 48 ]. Similarly, in another group of 50 patients 
with chronic abdominal pain, the only additional 
sign that was associated with positive fi ndings on 
CE was evidence of infl ammation [ 49 ].  

    Conclusion 

 New endoscopic techniques, including CE and 
deep enteroscopy, in conjunction with cross- 
sectional imaging, have revolutionized our 
approach to the evaluation of small bowel disor-
ders. Physicians are now armed with several 
methods of investigating the small intestine. 
These advances in technology have also improved 
patients’ tolerance to testing and may reduce 
their exposure to radiation and complications by 
using less invasive methods. 

 These new techniques have transformed our 
approach to patients with OGIB. In many ways, 
OGIB is no longer “obscure” because of our abil-
ity to adequately image the small bowel. With the 
arrival of these new methods, patients previously 

labeled “OGIB” may be further subdivided into 
missed lesions (within reach of the upper endo-
scope or colonoscope), small bowel bleeding, and 
truly “obscure” gastrointestinal bleeding. With 
this ease of access, we may increase the diagnosis 
of small bowel tumors and enteropathy, and more 
accurately assess for disease activity in IBD. 

 In the twentieth century, no one would have 
imagined being able to reach the entire length of 
the small intestine endoscopically. What will come 
next? Research is currently under way with 
remote-controlled capsules using magnets, which 
could quickly be guided to a point of interest for 
more detailed inspection, and capsules that release 
gas to distend the lumen for better visualization. 
The logical next step would be to have that capsule 
take samples of the mucosa or deliver drugs to a 
specifi c lesion as well. Research in this area is also 
under way. The future is bright for imaging of the 
small bowel and evaluating small bowel diseases.     
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