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PRACTICE GUIDELINES

      Bleeding from the small intestine remains a relatively uncom-

mon event, accounting for ~5–10% of all patients presenting 

with gastrointestinal (GI) bleeding ( 1,2 ). Known previously as 

obscure GI hemorrhage (OGIB), we propose in this guideline 

that the former term referred to as OGIB be reclassifi ed as small 

bowel bleeding. Th e reason for this change in terminology is 

owing to the fact that the cause of bleeding can now be detected 

in the majority of patients given advances in small bowel imag-

ing with video capsule endoscopy (VCE), deep enteroscopy, and 

radiographic imaging. Th e term OGIB would then be reserved 

for patients in whom a source of bleeding cannot be identifi ed 

anywhere in the GI tract and may represent a source of bleeding 

outside of the small bowel.

  Th e purpose of this guideline will be to review the defi nition, 

epidemiology, causes of small bowel bleeding, and therapeu-

tic options. Th e guideline will provide a review of diagnostic 

modalities for patients with small bowel hemorrhage including 

VCE, endoscopic evaluation with push and/or deep enteroscopy, 

and radiographic modalities including cross-sectional imaging 

(computed tomography (CT) and magnetic resonance (MR)) 

enterography, angiography, and scintigraphy. Approaches to treat-

ment will be reviewed as endoscopic, medical, and surgical options.

  As part of this guideline preparation, a literature search was 

conducted using Ovid MEDLINE from 1946 to present, EMBASE 

1988 to present, and SCOPUS from 1980 to present using major 

search terms and subheadings including “obscure” or “occult,” 

“gastrointestinal hemorrhage,” “iron-defi ciency anemia,” “cap-

sule endoscopy,” “enteroscopy” “angiography,” “computed tomo-

graphic enterography,” “magnetic resonance enterography,” 

“tagged red blood cell,” “angioectasia,” “Meckel’s diverticulum,” 
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                                                                                                                   Bleeding from the small intestine remains a relatively uncommon event, accounting for ~5–10% of all patients 

presenting with gastrointestinal (GI) bleeding. Given advances in small bowel imaging with video capsule 

endoscopy (VCE), deep enteroscopy, and radiographic imaging, the cause of bleeding in the small bowel can 

now be identifi ed in most patients. The term small bowel bleeding is therefore proposed as a replacement for 

the previous classifi cation of obscure GI bleeding (OGIB). We recommend that the term OGIB should be reserved 

for patients in whom a source of bleeding cannot be identifi ed anywhere in the GI tract. A source of small bowel 

bleeding should be considered in patients with GI bleeding after performance of a normal upper and lower 

endoscopic examination. Second-look examinations using upper endoscopy, push enteroscopy, and/or colonoscopy 

can be performed if indicated before small bowel evaluation. VCE should be considered a fi rst-line procedure 

for small bowel investigation. Any method of deep enteroscopy can be used when endoscopic evaluation and 

therapy are required. VCE should be performed before deep enteroscopy if there is no contraindication. Computed 

tomographic enterography should be performed in patients with suspected obstruction before VCE or after negative 

VCE examinations. When there is acute overt hemorrhage in the unstable patient, angiography should be performed 

emergently. In patients with occult hemorrhage or stable patients with active overt bleeding, multiphasic computed 

tomography should be performed after VCE or CTE to identify the source of bleeding and to guide further management. 

If a source of bleeding is identifi ed in the small bowel that is associated with signifi cant ongoing anemia and/or 

active bleeding, the patient should be managed with endoscopic therapy. Conservative management is recommended 

for patients without a source found after small bowel investigation, whereas repeat diagnostic investigations are 

recommended for patients with initial negative small bowel evaluations and ongoing overt or occult bleeding.
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 Table 1  .     Recommendation statements 

  Diagnosis of small bowel bleeding  

  1.  Second-look upper endoscopy should be considered in cases of recurrent hematemesis, melena, or a previously incomplete exam (strong recommenda-

tion, low level of evidence). 

  2.  Second-look colonoscopy should be considered in the setting of recurrent hematochezia or if a lower source is suspected (conditional recommendation, 

very low level of evidence). 

  3. If the second-look examinations are normal, the next step should be a small bowel evaluation (strong recommendation, moderate level of evidence). 

  4.  Push enteroscopy can be performed as a second-look examination in the evaluation of suspected small bowel bleeding (conditional recommendation, 

moderate level of evidence). 

  5.  Video capsule endoscopy (VCE) should be considered as a fi rst-line procedure for SB evaluation after upper and lower GI sources have been excluded, 

including second-look endoscopy when indicated (strong recommendation, moderate level of evidence). 

  6.  Owing to the lower detection rate of lesions in the duodenum and proximal jejunum with VCE, push enteroscopy should be performed if proximal lesions 

are suspected (strong recommendation, very low level of evidence). 

  7.  Total deep enteroscopy should be attempted if there is a strong suspicion of a small bowel lesion based on clinical presentation (strong recommendation, 

moderate level of evidence). 

  8.  Any method of deep enteroscopy can be used when endoscopic evaluation and therapy is required based on similar diagnostic yields (strong recommen-

dation, high level of evidence). 

  9.  Intraoperative enteroscopy is a highly sensitive but invasive diagnostic and effective therapeutic procedure. Its usage should be limited to scenarios where 

enteroscopy cannot be performed, such as patients with prior surgeries and intestinal adhesions (strong recommendation, low level of evidence). 

  10.  VCE should be performed before deep enteroscopy to increase diagnostic yield. Initial deep enteroscopy can be considered in cases of massive hemor-

rhage or when VCE is contraindicated (strong recommendation, high level of evidence). 

  Usage of radiographic examinations  

  11. Barium studies should not be performed in the evaluation of small bowel bleeding (strong recommendation, high level of evidence). 

  12.  Computed tomographic enterography (CTE) should be performed in patients with suspected small bowel bleeding and negative capsule endoscopy 

because of higher sensitivity for the detection of mural-based small bowel masses, superior capability to locate small bowel masses, and ability to guide 

subsequent deep enteroscopy (strong recommendation, low level of evidence). 

  13.  CT is preferred over magnetic resonance (MR) imaging for the evaluation of suspected small bowel bleeding. MR can be considered in patients with 

contraindications for CT or to avoid radiation exposure in younger patients (conditional recommendation, very low level of evidence). 

  14.  CTE could be considered before VCE in the setting of established infl ammatory bowel disease, prior radiation therapy, previously small bowel surgery, 

and/or suspected small bowel stenosis (strong recommendation, very low level of evidence). 

  15.  In patients with suspected small bowel bleeding and negative VCE examination, CTE should be performed if there is high clinical suspicion for a small 

bowel source despite performance of a prior standard CT of the abdomen (conditional recommendation, very low level of evidence). 

  16.  In acute overt massive GI bleeding, conventional angiography should be performed emergently for hemodynamically unstable patients (strong 

recommendation, low level of evidence). 

  17.  In hemodynamically stable patients with evidence of active bleeding, multiphasic CT (CTA) can be performed to identify the site of bleeding and guide 

further management (strong recommendation, low level of evidence). 

  18.  In patients with acute overt GI bleeding and slower rates of bleeding (0.1–0.2 ml/min), or uncertainty if actively bleeding, tagged red blood cell scintig-

raphy should be performed if deep enteroscopy or VCE are not performed to guide timing of angiography (strong recommendation, moderate level of 

evidence). 

  19. In brisk active overt bleeding, CT angiography (CTA) is preferred over CTE (conditional recommendation, very low level of evidence). 

  20.  Conventional angiography should not be performed as a diagnostic test in patients without overt bleeding (conditional recommendation, very low level of 

evidence). 

  21.  Provocative angiography can be considered in the setting of ongoing overt bleeding and negative VCE, deep enteroscopy, and/or CT examination (condi-

tional recommendation, very low level of evidence). 

  22.  In younger patients with ongoing overt bleeding and normal testing with capsule endoscopy and enterography examinations, a Meckel’s scan should be 

performed (conditional recommendation, very low level of evidence). 

  Treatment and outcomes  

  23.  If a source of bleeding is found by VCE and/or deep enteroscopy in the small intestine that is associated with signifi cant ongoing anemia or active bleed-

ing, then the patient should be managed with endoscopic therapy (strong recommendation, low level of evidence). 

  24.  If after appropriate small bowel investigation no source of bleeding is found, the patient should be managed conservatively with oral iron or by intrave-

nous infusion as is dictated by the severity and persistence of the associated iron-defi ciency anemia. In this context, a small vascular lesion found on 

capsule endoscopy does not always need treatment (strong recommendation, very low level of evidence). 

Table 1 continued on following page
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and “telangiectasia.” Th e full literature search strategy is demon-

strated in the  Appendix .

  To evaluate the level of evidence and strength of recommenda-

tions, we used the Grading of Recommendations Assessment, 

Development, and Evaluation (GRADE) system ( 3 ). Th e level of 

evidence could range from “high” (implying that further research 

was unlikely to change the authors’ confi dence in the estimate of 

the eff ect) to “moderate” (further research would be likely to have 

an impact on the confi dence in the estimate of eff ect), “low” (fur-

ther research would be expected to have an important impact on 

the confi dence in the estimate of the eff ect and would be likely to 

change the estimate), or “very low” (any estimate of eff ect is very 

uncertain). Th e strength of a recommendation was graded as 

“strong” when the desirable eff ects of an intervention clearly out-

weigh the undesirable eff ects and as “conditional” when there is 

uncertainty about the trade-off s. We preferentially used meta-anal-

yses or systematic reviews when available, followed by clinical trials 

and retrospective cohort studies. To determine the level of evi-

dence, we entered data from the papers of highest evidence into the 

GRADE program (accessible at http: // www.gradepro.org ). Th e rec-

ommendation statements from this guideline are shown in  Table 1 . 

Summary statements, when listed, are designed to be descriptive in 

nature without associated evidence-based ratings.

   Defi nition of overt or occult small bowel bleeding

  Summary statements

   1  .    A source of small bowel bleeding should be considered in 

patients with overt or occult GI hemorrhage aft er perfor-

mance of a normal upper and lower endoscopic examination. 

  2  .    Patients should be classifi ed as having small bowel bleeding 

if a source of bleeding is identifi ed distal to the ampulla of 

Vater and/or proximal to the ileocecal valve. 

  3  .    Aft er normal upper and lower endoscopic examinations and 

before performance of capsule endoscopy, patients should be 

classifi ed as having “potential small bowel bleeding.” 

  4  .    “Overt small bowel bleeding” refers to patients presenting 

with either melena or hematochezia with a source of 

bleeding identifi ed in the small intestine. Th e term “occult 

small bowel bleeding” can be reserved for patients presenting 

with iron-defi ciency anemia with or without guaiac-positive 

stools who are found to have a small bowel source of 

bleeding. 

  5  .    Th e term “obscure GI bleeding” should be reserved for 

patients not found to have a source of bleeding aft er perfor-

mance of standard upper and lower endoscopic examina-

tions, small bowel evaluation with VCE and/or enteroscopy, 

and radiographic testing. 

   Th e traditional defi nition of “OGIB” before the introduction of 

VCE and deep enteroscopy included patients with overt or occult 

GI bleeding who underwent normal upper and lower endoscopic 

examinations in addition to a small bowel series that did not 

reveal a source of bleeding. Patients with overt obscure bleeding 

were defi ned as patients presenting with either hematochezia or 

melena, whereas patients with occult obscure bleeding were classi-

fi ed based on the presence of a positive fecal occult blood test with 

or without iron-defi ciency anemia.

  With the introduction of VCE in the United States in 2001 and 

deep enteroscopy in 2004, the majority (~75%) of patients previ-

ously classifi ed as having obscure bleeding were found to have 

sources of bleeding identifi ed in the small intestine ( 4 ). Th e diag-

nostic yield included any causes of bleeding detected distal to the 

ampulla of Vater or proximal to the ileocecal valve by any testing 

modality including push enteroscopy, ileoscopy, deep enteroscopy, 

VCE, angiography, or an enterography examination. We would 

therefore propose that patients with small bowel sources identifi ed 

be classifi ed as having small bowel bleeding, reserving the prior 

term of OGIB for patients without a source of bleeding identifi ed 

aft er comprehensive evaluation of the small bowel as described in 

the sections below.

 Table 1  .     Recommendation statements 

  25.  If bleeding persists in either of the above situations with worsening anemia, a further diagnostic workup should include a repeated upper and lower 

endoscopy, video capsule examination, deep enteroscopy, CT or MRI enterography as is appropriate for the clinical situation and availability of 

investigative devices (strong recommendation, low level of evidence). 

  26.  If bleeding persists or recurs or a lesion cannot be localized consideration may be given to medical treatment with iron, somostatin analogs, or 

antiangiogenic therapy (strong recommendation, moderate level of evidence). 

  27.  Anticoagulation and/or antiplatelet therapy should be discontinued if possible in patients with small bowel hemorrhage (conditional recommendation, 

very low level of evidence). 

  28.  Surgical intervention in massive small bowel bleeding may be useful, but is greatly aided with presurgical localization of the site of bleeding by marking 

the lesion with a tattoo (strong recommendation, low level of evidence). 

  29.  Intraoperative enteroscopy should be available at the time of the surgical procedure to provide assistance to localize the source of bleeding and to 

perform endoscopic therapy (conditional recommendation, low level of evidence). 

  30.  Patients with Heyde’s syndrome (aortic stenosis and angioectasia) and ongoing bleeding should undergo aortic valve replacement (conditional 

recommendation, moderate level of evidence). 

  31.  For patients with recurrence of small bowel bleeding, endoscopic management can be considered depending on the patient’s clinical course and 

response to prior therapy (conditional recommendation, moderate level of evidence). 

 CTA, CT angiography; CTE, computed tomographic enterography; MRI, magnetic resonance imaging; VCE, video capsule endoscopy. 
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Brisk/massive suspected
small bowel bleeding

Stabilize patient

Red cell scan or CT
angiography

Angiography

Embolization

Positive

Positive

Specific management
enteroscopy vs surgery and
intraoperative enteroscopy

Negative

Negative

Unstable

 Figure 2 .     Algorithm for brisk or massive suspected small bowel bleeding. CT, computed tomography.

        

Sub-acute ongoing 
small bowel bleeding

Stabilize patient

Consider VCE vs CTE 

Proceed to deep endoscopy

Treat accordingly

Consider RBC scan and or
angiography or surgery ±
intraoperative endoscopy

Negative

Negative

Positive

Positive

 Figure 3 .     Algorithm for sub-acute ongoing suspected small bowel bleeding. CTE, computed tomographic enterography; RBC, red blood cell; VCE, video 

capsule endoscopy.

        

Suspected small bowel bleeding

Occult Overt

Repeat endoscopy if
warranted 

CTE/MRE VCE

Further evaluation
warranted 

Observation/iron supplements Consider repeat endoscopy/VCE/Meckel’s
scan/surgery±intraoperative enteroscopy 

Possible obstruction No obstruction 

Specific management:
push or deep enteroscopy
surgery ± intraoperative

enteroscopy

Negative

PositiveNegative

Positive

YesNo

Negative

Treat
 accordingly

Positive

Negative

Negative–no obstruction

Proceed with small 
bowel evaluation

 Figure 1 .     Algorithm for suspected small bowel bleeding. CTE, computed tomographic enterography; MRE, magnetic resonance enterography; VCE, video 

capsule endoscopy.
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    Epidemiology and natural history of small bowel bleeding

  Summary statements

   1  .    Th e type of lesion responsible for small bowel bleeding is 

dependent on patient age but not gender or ethnicity. 

  2  .    Small bowel angioectasia are the most common cause of 

small bowel bleeding. 

  3  .    Risk factors for angioectasia include advancing age, presence 

of aortic stenosis, chronic renal failure, left  ventricular assist 

devices, and other hereditary disorders. 

  4  .    Risk factors for recurrent small bowel bleeding from angi-

oectasia include number of lesions, advanced age, presence of 

comorbid conditions, and anticoagulant therapy. 

    Prevalence and etiology of small bowel bleeding  .     Th e prevalence 

of small bowel lesions has been estimated to be ~5–10% in patients 

presenting with GI bleeding ( 1,2 ). Details pertaining to the clinical 

presentation are critically important in the determination of the 

etiology. A history of a bleeding diathesis as with von Willebrand 

disease and medication usage including aspirin, nonsteroidal 

anti-infl ammatory drugs, anticoagulants, and/or other antiplate-

let agents also can lend clues to the diagnosis. Knowledge of co-

morbidities such as valvular heart disease and prior procedures/

surgeries such as liver biopsy, liver transplantation, abdominal 

aortic aneurysm repair, or bowel resection again can be very help-

ful. Common causes of small bowel bleeding are listed in  Table 

2  and are found in ~75% of patients with suspected small bowel 

bleeding ( 5 ). Based on a 2008 meta-analysis combining data from 

Western and Asian countries and reporting yields on both VCE 

and double-balloon enteroscopy (DBE) ( 4 ), the prevalence of small 

bowel vascular lesions based on 10 studies was 24% for both VCE 

( N =371) and DBE ( N =364). For infl ammatory fi ndings, the yield 

was 18% for VCE ( N =343) and 16% for DBE ( N =336), and the 

yield was 11% for mass lesions (VCE,  N =343 and DBE,  N =336). 

An analysis comparing diagnostic yields from Western compared 

to Asian countries demonstrated that patients undergoing DBE 

in Asian countries were more likely to have neoplastic fi ndings, 

whereas angioectasia were more common in Western countries.

  Age has been known to be a determinant for the type of small 

bowel pathology detected. Patients under the age of 40 years are more 

likely to have infl ammatory bowel disease or Meckel’s diverticulum. 

Small bowel neoplasms (e.g., GI stromal cell tumor, lymphoma, 

carcinoid, adenocarcinoma, or other polypoid lesions) and Dieu-

lafoy’s lesions can occur in both younger and older patient cohorts 

( 6–11 ). Angioectasia, other vascular lesions, and ulcers secondary 

to anti-infl ammatory agents are more likely in patients over the 

age of 40 years. Data regarding ethnicity and small bowel fi ndings 

has not been extensively published to date.

    Diff erences in fi ndings between patients with overt or occult 

small bowel bleeding  .     Studies using VCE and deep enteroscopy 

have demonstrated higher diagnostic yields for patients with 

overt bleeding compared with patients with occult bleeding. For 

patients with prior overt bleeding, the diagnostic yield was less 

than that for current overt bleeders, and decreased substantially 

with time. In a 2004 study by Pennazio  et al.  ( 12 ) of 100 patients 

undergoing VCE, the diagnostic yield was 92% for patients with 

overt bleeding, 44% for occult bleeders, 67% for patients with pri-

or overt bleeding who were studied within 10–14 days, and 33% 

at 3–4 weeks postbleeding episode. In a 2010 study of 200 patients 

with bleeding undergoing DBE, the diagnostic yield was 77% for 

overt bleeding, 67% for patients with occult hemorrhage, and 59% 

for patients with prior overt bleeding ( 13 ).

  In addition to higher diagnostic yields for patients with overt 

bleeding, recurrence rates may be higher in patients presenting 

with overt bleeding. In a multicenter US study assessing long-term 

outcomes post-DBE, recurrence of overt bleeding occurred in 

34% of patients presenting with overt hemorrhage compared with 

13% of patients with occult bleeding at 12 months postprocedure 

( P =0.06) ( 14 ). Th ese recurrence rates, however, were not signifi -

cant at 30 months of follow-up (27% vs. 20%,  P =NS).

    Rare causes and non-small bowel sources of bleeding  .     Rare 

causes of small bowel bleeding are shown in  Table 2 . Patients 

with disorders associated with portal hypertension and/or with 

endoscopic evidence of varices or portal hypertension have also 

demonstrated portal hypertensive changes in the small bowel on 

VCE or enteroscopy studies ( 15 ). Other rare causes of bleeding 

from the small bowel have included Kaposi’s sarcoma associated 

with acquired immunodefi ciency syndrome, Plummer–Vinson 

syndrome, pseudoxanthoma elasticum, Ehlers–Danlos syndrome, 

Henoch–Schoenlein purpura, neurofi bromatosis, malignant 

atrophic papulosis, and other inherited polyposis syndromes. A 

family history of polyposis syndromes may provide important 

 Table 2  .     Causes of small bowel bleeding 

  Common causes      Rare causes  

  Under age 40 years    Over age 40 years    Henoch–Schoenlein purpura  

 Infl ammatory bowel 

disease 

 Angioectasia  Small bowel varices and/or 

portal hypertensive enteropathy 

 Dieulafoy’s lesions  Dieulafoy’s lesions  Amyloidosis 

 Neoplasia  Neoplasia  Blue rubber bleb nevus 

syndrome 

 Meckel’s diverticulum  NSAID ulcers  Pseudoxanthoma elasticum 

 Polyposis syndromes    Osler–Weber–Rendu syndrome 

     Kaposi’s sarcoma with AIDS 

     Plummer–Vinson syndrome 

     Ehlers–Danlos syndrome 

     Inherited polyposis syndromes 

(FAP, Peutz–Jeghers) 

     Malignant atrophic papulosis 

Hematobilia

Aorto-enteric fi stula

Hemosuccus entericus

 FAP, familial adenomatous polyposis; NSAID, nonsteroidal anti-infl ammatory 

drug. 
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clues to the underlying etiology of small bowel bleeding. Physical 

examination, including a detailed dermatological evaluation, may 

also be useful in the diagnosis of systemic syndromes, including 

hereditary hemorrhagic telangiectasia and blue-rubber bleb ne-

vus syndrome. Uncommon non-small bowel sources of obscure 

GI bleeding not shown in the table have included hematobilia, 

hemosuccus pancreatitis, and aortoenteric fi stulae.

  Prior clinical guidelines have listed celiac disease as a cause of 

small bowel bleeding ( 16 ), but there is emerging evidence that 

celiac disease leads to iron-defi ciency anemia because of malab-

sorption and not because of the presence of occult GI bleeding 

( 17 ). Although complications associated with celiac disease such as 

ulcerative jejunitis, lymphoma, and/or adenocarcinoma can cause 

bleeding from the small intestine, the entity of celiac disease is no 

longer listed as a cause of small bowel bleeding.

     Diagnosis of small bowel bleeding ( Figure 1 )

  Recommendations

   1  .    Second-look upper endoscopy should be considered in cases 

of recurrent hematemesis, melena, or a previously incomplete 

exam (strong recommendation, low level of evidence). 

  2  .    Second-look colonoscopy should be considered in the setting 

of recurrent hematochezia or if a lower source is suspected 

(conditional recommendation, very low level of evidence). 

  3  .    If the second-look examinations are normal, the next step 

should be a small bowel evaluation (strong recommendation, 

moderate level of evidence). 

  4  .    Push enteroscopy can be performed as a second-look exami-

nation in the evaluation of suspected small bowel bleeding 

(conditional recommendation, moderate level of evidence). 

  5  .    VCE should be considered a fi rst-line procedure for small 

bowel (SB) evaluation aft er upper and lower GI sources have 

been excluded, including second-look endoscopy when indi-

cated (strong recommendation, moderate level of evidence). 

  6  .    Owing to the lower detection rate of lesions in the duodenum 

and proximal jejunum with VCE, push enteroscopy should 

be performed if proximal lesions are suspected (strong rec-

ommendation, very low level of evidence). 

  7  .    Total deep enteroscopy should be attempted if there is a 

strong suspicion of a small bowel lesion based on clinical 

presentation or abnormal VCE study (strong recommenda-

tion, moderate level of evidence). 

  8  .    Any method of deep enteroscopy can be used when endoscopic 

evaluation and therapy is required based on similar diagnostic 

yields (strong recommendation, high level of evidence). 

  9  .    Intraoperative enteroscopy (IOE) is a highly sensitive but in-

vasive diagnostic and eff ective therapeutic procedure. Its usage 

should be limited to scenarios where enteroscopy cannot be 

performed, such as patients with prior surgeries and intestinal 

adhesions (strong recommendation, low level of evidence). 

  10  .    VCE should be performed before deep enteroscopy to 

increase diagnostic yield. Initial deep enteroscopy can be 

considered in cases of massive hemorrhage or when VCE 

is contraindicated (strong recommendation, high level of 

evidence). 

   Th e main limitations of SB evaluation in the past were related to 

its length (>6 m) and limited intubation with conventional endos-

copy; these shortcomings have been largely overcome by recent 

advances in endoscopic technology, including VCE, deep enter-

oscopy (including DBE, SB enteroscopy, and spiral enteroscopy), 

and radiologic modalities including CT enterography (CTE) and 

MR enterography. Th ese new advances, as well as the capacity to 

successfully perform endoscopic therapeutic interventions, have 

led to signifi cant improvement in the management of patients with 

small bowel bleeding, and a decline in invasive surgical procedures 

(IOE, laparoscopy, and exploratory laparotomy) ( 18–21 ).

    Second-look endoscopy

  Most small intestinal bleeding is undramatic in presentation and 

either presents as stable overt or occult bleeding. Th e prior litera-

ture demonstrated that a high percentage of patients designated 

as having “potential small bowel bleeding” were found to have 

missed bleeding sources within reach of conventional upper and 

lower endoscopy including diagnostic yields ranging from 2 to 

25% in patients undergoing repeat esophagogastroduodenoscopy 

and 6 to 23% on repeat colonoscopy ( 22–24 ). More recent stud-

ies using DBE and capsule endoscopy have also confi rmed these 

fi ndings ( 25–30 ).

  Most overt bleeding can be evaluated fi rst with a second-look 

procedure to exclude upper and lower bleeding that can be readily 

reached with a standard endoscope. Instead of repeating an upper 

endoscopy, a push enteroscopy may be performed to examine the 

distal duodenum and proximal jejunum. During the colonoscopy, 

every eff ort should be made to intubate the terminal ileum to vis-

ualize the ileal mucosa and to inspect for blood coming from a 

more proximal location of the small intestine. For expediency of 

work up, it is sometimes appropriate to use VCE as the fi rst-line 

test aft er having had a negative upper endoscopy and colonoscopy. 

In fact, one study did not show that second-look endoscopy was 

cost eff ective ( 31 ). However, the distal duodenum and proximal 

jejunum would still need to be examined unless the VCE reveals 

the source of the suspected small bowel bleeding.

    Push enteroscopy

  Push enteroscopy is an extended upper endoscopy performed 

with a long endoscope such as a pediatric colonoscope ( 32 ) or 

with a commercially available push enteroscope, which is typi-

cally 250 cm in length. Push enteroscopy allows only limited eval-

uation of the proximal SB, ~70 cm distal to the ligament of Treitz. 

Push enteroscopy using a colonoscope typically can be passed 

45–60 cm beyond the ligament of Treitz ( 33 ). When push enteros-

copy is carried out with the variable stiff ness design, it reaches a 

deeper distance of nearly 90 cm ( 34 ). Th e diagnostic yield of push 

enteroscopy is reported to range from 3 to 70%, with the major-

ity of SB fi ndings being vascular lesions ( 16,35–38 ). Interestingly, 

most of the lesions diagnosed on push enteroscopy have been 

found in locations accessible to standard esophagogastroduoden-

oscopy, emphasizing the importance of second-look endoscopy 

( 22,39 ). When a dedicated push enteroscope is used, it may be 

performed with an overtube designed to reduce looping in the 
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improved to 60% if a dual camera capsule is used ( 63 ). Nonethe-

less, VCE does miss clinically important duodenal and proximal 

jejunal lesions ( 64–67 ), and thus cannot be solely relied upon for 

exclusion of bleeding lesions in these areas. However, there are 

studies to suggest that repeat VCE may be of benefi t and increase 

the diagnostic yield, even when the fi rst study is negative ( 68–70 ). 

A prospective study again showed that repeat VCE may be benefi -

cial, particularly when the bleeding changes from occult to overt or 

there is a hemoglobin drop ≥4 g/dl ( 71 ).

  VCE is very well tolerated by patients ( 72 ). Its main complication 

is capsule retention, which may occur in roughly 1.5% of patients 

undergoing evaluations for potential small bowel bleeding sources 

( 73 ). VCE, however, may be complicated by retention in up to 13% 

in Crohn’s disease patients, which limits its use in patients with 

suspected obstruction or strictures until patency is documented 

( 74,75 ). Screening SB radiographs have not been able to eliminate 

this problem, although the patency capsule may be useful ( 76 ). 

Th e most serious complication reported with VCE is perforation, 

which fortunately has been exceedingly rare ( 77 ).

     Deep enteroscopy

   Balloon-assisted enteroscopy  .     Balloon-assisted enteroscopy uses 

the principle of push and pull enteroscopy, and includes DBE and 

SBE as described further below ( 78 ). As the name suggests, both 

of the balloon enteroscopes have an overtube, with balloons at 

their distal ends. Th e DBE uses a balloon on the end of the scope 

and the overtube. Th e SBE works by using the tip of the scope 

as an anchor along with the single balloon. Th e balloons on the 

DBE and overtube are composed of latex, whereas the balloon on 

the SBE overtube is made of silicone. Th erefore, for patients with 

latex allergy, SBE should be performed. Th e enteroscope in both 

systems has a working length of 200 cm with an outer diameter of 

9.4 mm. Th e overtube is 140 cm in length.

  Th e technique of balloon-assisted enteroscopy involves a series 

of steps called advancement cycles, described below. Balloon-

assisted enteroscopy can be performed via the oral and rectal 

approach. It has been mainly studied in adults between the ages 

of 18 and 70 years but appears to be safe in the elderly population 

(over 70 years in age), as well as in children ( 79,80 ).

     Double-balloon enteroscopy

  DBE was fi rst described in 2001 by Yamamoto  et al.  ( 81 ). Th e 

equipment has been available for clinical use in the United States 

since 2004. DBE allows deeper intubation of the SB compared 

with tradtional endoscopes. It can be advanced a distance of 

~240–360 cm distal to the pylorus with the oral approach and 

102–140 cm proximal to the ileocecal valve with the rectal 

approach. Th is compares to a distance of 90–150 cm with the 

push enteroscope and 50–80 cm with ileoscopy ( 51,82 ). It has the 

additional advantage over VCE of both diagnostic and therapeu-

tic capabilities, including biopsies, tattoo, hemostasis, polypec-

tomy, dilation, and foreign body removal (including retained 

capsules) ( 83–85 ). Th e 2.8 mm accessory channel allows passage 

of virtually all standard-caliber, through-the-scope, diagnostic 

and therapeutic instruments ( 86 ).

stomach and stiff en the enteroscope for deeper passage ( 40 ). 

Although the use of an overtube may allow for deeper SB intuba-

tion up to 150 cm, it does not appear to increase the diagnostic 

yield of the test ( 41 ). Th e main disadvantages of this exam include 

looping of the enteroscope and patient discomfort. Its role is cur-

rently limited to endoscopic therapeutics in those patients who 

have only proximal SB lesions detected on VCE. Although it has 

only a limited range, push enteroscopy is an ideal second-look 

procedure because of the ability to examine the distal duodenum 

and proximal jejunum, a SB segment that is not always well seen 

with VCE.

    Endoscopic visualization of the small intestine

   Video capsule endoscopy  .     Introduced for clinical use in the United 

States in 2001, VCE is now available throughout the world. Th ere 

are now four VCE platforms, with three available for clinical use 

in the United States. Th e VCE measures 26×11 mm 2 , and has the 

capacity to take images at the rate of 2 frames/s, over an 8–12 h 

period. Images are transmitted to a recording device, and can be 

downloaded and viewed on a computer station with the appro-

priate soft ware. Capsule endoscopy allows noninvasive evaluation 

of the entire SB in 79–90% of patients, with a diagnostic yield of 

38–83% in patients with suspected small bowel bleeding ( 42 ). Th e 

main utility of this test lies in its high positive (94–97%) and nega-

tive predictive value (83–100%) in the evaluation of GI bleeding 

( 12,43 ). Findings on VCE leading to endoscopic or surgical inter-

vention or a change in medical management have been reported 

in 37–87% of patients ( 12,44 ). In addition, 50–66% of patients 

have been reported to remain transfusion free without recurrent 

bleed at follow-up, aft er undergoing VCE-directed interventions 

( 43,45 ). Th e rebleeding rate ranges from 6 to 27% in patients who 

have had a negative capsule study ( 46–48 ).

  Th e yield of VCE may be infl uenced by multiple factors, with 

a higher likelihood of positive fi ndings in patients with a hemo-

globin <10 g/dl, longer duration of bleeding (>6 months), more 

than one episode of bleeding, overt as compared with occult bleed-

ing (60% vs. 46%), and performance of VCE within 2 weeks of the 

bleeding episode (91% vs. 34%) ( 49–52 ). Th ere is also evidence 

that VCE within 48 to 72 h of overt suspected small bowel bleeding 

has the greatest yield for lesion detection ( 53–55 ). A more recent 

study confi rmed that overt bleeding was the strongest predictor 

of a positive capsule study, but male sex, age >60 years, and in-

patient status were also independent predictors ( 56 ). Other risk 

factors for a positive capsule include cardiac and renal comorbidi-

ties. Although usually performed for intermittent overt bleeding, 

at least one study suggests that it may be useful in the emergency 

situation of severe overt suspected small bowel hemorrhage ( 57 ).

  Th e main limitations of VCE include lack of therapeutic capa-

bilities, inability to control its movement through the GI tract, and 

the diffi  culty in localizing the lesion. Th e other limitations of VCE 

include a lack of specifi city with 14% incidental fi ndings in healthy 

volunteers ( 58 ) and a 10–36% false-negative rate ( 59,60 ). Finally, 

VCE fails to identify the major papilla in a majority of cases ( 61,62 ) 

and therefore may miss important duodenal lesions because of 

rapid transit through the duodenal loop. Th is defi ciency may be 
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  To perform DBE, the enteroscope and overtube are introduced 

into the small bowel typically past the ampulla, and the balloon on 

the overtube is infl ated. Th e enteroscope is then further advanced 

into the small bowel. Th e balloon on the DBE enteroscope is then 

infl ated. Th e overtube is subsequently advanced over the entero-

scope. Now both overtube and enteroscope are drawn back (with 

both balloons infl ated on DBE), which allows the small bowel to 

plicate over the enteroscope. By repeating this series of steps, a 

longer distance can be traversed as compared with conventional 

endoscopy.

  Th e diagnostic yield of DBE ranges from 60 to 80% in patients 

with suspected small bowel bleeding and other SB disorders. Suc-

cessful performance of endoscopic therapeutic interventions has 

been reported in 40–73% of patients ( 51,87,88 ). A more recent 

study confi rms these earlier fi ndings ( 89 ). DBE has generally been 

used for small bowel evaluation in the chronic stable or mildly 

to moderately active bleeding situation because of its small suc-

tion channel. However, a small recent study actually suggests that 

emergency DBE is technically feasible and may facilitate the diag-

nosis and management of patients with massive overt small bowel 

hemorrhage ( 90 ). A more recent study also suggests that urgent 

DBE is better than non-urgent DBE and is associated with a lower 

recurrent bleeding rate ( 91 ). In addition, one study suggests that 

repeat DBE from the same direction may also be benefi cial, par-

ticularly if the patient had a prior positive DBE ( 92 ).

  Total enteroscopy with DBE is defi ned as complete evaluation 

of the small bowel either with a single approach or combined oral 

and rectal approach. Th e decision to perform total enteroscopy is 

usually dependent on the discretion of the endoscopist, degree of 

clinical suspicion for a small bowel lesion, and inability to detect 

the lesion using a single approach. Despite the best attempts of the 

endoscopist, total enteroscopy may not be feasible in all patients, 

with a reported success rate ranging from 16 to 86% ( 81,93 ). A 

prospective, randomized study demonstrated that DBE had a sig-

nifi cantly higher total enteroscopy rate than SBE ( 94 ).

  Th e main limitations of DBE include its invasive nature, pro-

longed procedure time, and requirement for additional personnel. 

Th e reported complication rate for diagnostic procedures is 0.8%, 

and up to 4% if therapeutics such as electrocoagulation, polypec-

tomy, or dilation are performed. Th e main complications reported 

with this technique are ileus, pancreatitis, and perforation, usu-

ally associated with large polypectomies ( 51,84,95 ). Pancreatitis 

is the most common complication of the peroral diagnostic DBE, 

occurring in at least 0.3% of patients ( 95 ). Perforation appears 

to be more common in patients with intestinal anastomosis and 

SB polypectomy ( 96,97 ). Postprocedure bloating and abdominal 

pain were once a common occurrence, but they have been rarely 

reported by patients as the use of carbon dioxide as the insuffl  at-

ing gas because of rapid diff usion of the gas across the intestinal 

mucosa ( 98,99 ). A recent large prospective database suggested an 

overall complication rate of 1.2% ( 100 ).

    Single-balloon enteroscopy

  Two years aft er the launch of the commercially available double-

balloon system, SBE was introduced. Th e theory and technique 

of SBE are very similar to that of DBE; the key diff erence being 

that there is no balloon on the end of the enteroscope with SBE. 

During the reduction maneuver with SBE, the overtube balloon is 

infl ated and the distal end of the enteroscope hooked over a fold 

as the SBE does not have a distal balloon.

  Even the dimensions of the enteroscope and the overtubes are 

virtually identical to those of DBE. Th e overtube balloon is made 

of a silicone material rather than latex. SBEs have a stiff  shaft  and 

the enteroscope can be easily removed and reinserted through the 

overtube. Its caliber is similar to that of a standard upper endo-

scope but with more than twice its length (200 cm). Hence, most 

endoscopic diagnostic and therapeutic maneuvers are possible to 

perform with the SBEs.

  A preliminary report of 78 SBE procedures performed in 41 

patients, of whom 12 had small bowel bleeding, found that SBE 

allowed evaluation of the SB in a safe and eff ective manner, includ-

ing performance of total enteroscopy (25%; 6/24). Th e diagnos-

tic yield in patients with suspected small bowel bleeding sources 

was 33% (4/12 patients), and therapeutics such as argon plasma 

coagulation could be successfully performed ( 20 ). Another study 

evaluated 20 patients with suspected SB disorders, and found a 

diagnostic yield of 60% using SBE ( 101 ). More recent studies have 

found diagnostic yields between 65 and 74% ( 102–104 ). SBE also 

appears to be associated with improved outcomes ( 105 ). A pro-

spective study on 105 patients who underwent at least one oral 

SBE procedure found no complications related to the diagnostic 

procedures ( 106 ). One perforation occurred aft er stricture dila-

tion. Prospective, sequential amylase testing before and aft er SBE 

showed 16% of patients developed elevation of serum amylase but 

without any overt clinical evidence of acute pancreatitis. At this 

time, it appears that SBE is equivalent to DBE for the evaluation of 

small bowel bleeding sources ( 107,108 ).

    Spiral enteroscopy

  Spiral enteroscopy consists of a unique overtube with an outer 

raised spiral ridge at its distal end through which an SBE or a DBE 

can be inserted. It is used for enteroscopy via the oral route and 

can be used only with enteroscopes <9.4 mm in diameter. Unlike 

the balloon enteroscopy techniques, spiral enteroscopy uses the 

clockwise motion of the ridged overtube to draw the enteroscope 

forward. It is a two-person procedure, with a nurse or physician 

rotating the overtube while the endoscopist is keeping the lumen 

of the SB in view. Th e duodenojejunal transition poses a technical 

challenge because of the sharp angulation that may prevent the 

overtube from safely engaging the proximal jejunum for forward 

passage. Aside from that, the procedure is rather simple to per-

form and forward progress can complete in about 18 min ( 109 ). 

Based on the prior literature, the mean (±s.d.) procedure times for 

the anterograde approach have been estimated to be 79±15 min 

for DBE (10 studies) ( 51,82–84,87,110–114 ), 65±16 min for SBE 

(5 studies) ( 20,106,115–117 ), and 35+6 min for spiral enteroscopy 

(4 trials) ( 109,118–120 ). Even though most experts assume that 

this technique covers less ground than DBE, there is one case 

described in a letter to the editors in which an orally passed spiral 

enteroscope reached the cecum in 65 min ( 121 ). Th e diagnostic 
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recommended as the third test of choice in patients with suspect-

ed small bowel bleeding, who have had a negative esophagogas-

troduodenoscopy and colonoscopy.

    DBE compared with push enteroscopy and VCE  .     A study by May 

 et al.  ( 85 ), which compared DBE to push enteroscopy in 52 pa-

tients with suspected small bowel bleeding, found that DBE not 

only allowed a greater depth of intubation (230 vs. 80 cm) but also 

had a higher yield for small bowel fi ndings (73% vs. 44%). Fur-

thermore, DBE facilitated detection of additional lesions in the 

distal small bowel in patients who had positive fi ndings on push 

enteroscopy.

  Several studies have compared the yield of VCE with DBE, but 

have shown inconsistent results because of their small sample size. 

A meta-analysis of 11 studies that compared these modalities in 

patients with SB disease (majority with suspected small bowel 

bleeding) showed a comparable diagnostic yield (60% vs. 57%; 

incremental yield of 3%) for all SB fi ndings. Th e yield with the tests 

was also similar for vascular, infl ammatory, and neoplastic lesions 

( 4 ). Another meta-analysis of eight studies also found no diff erence 

in diagnostic yield between the two tests for the evaluation of SB 

disease (odds ratio 1.21, 95% confi dence interval (CI): 0.64–2.29)). 

In patients with small bowel bleeding, VCE had a higher yield as 

compared with DBE using a single approach (odds ratio 1.61, 95% 

CI: 1.07–2.43), but a signifi cantly lower yield as compared with 

DBE using a combined antegrade and retrograde approach (odds 

ratio 0.12, 95% CI: 0.03–0.52) ( 133 ). Th is fi nding reinforces the 

importance of total enteroscopy with DBE in patients with high 

clinical suspicion for an SB lesion. Another meta-analysis similarly 

showed comparable diagnostic yields, and also suggested that the 

diagnostic yield improves if performed in patients with a positive 

capsule study ( 134 ). Two more recent meta-analyses again confi rm 

the similarity in diagnostic yields between VCE and DBE ( 89,135 ).

  VCE has been reported to be useful as a screening tool before 

DBE in patients with suspected small bowel bleeding. Th is approach 

of a ‘targeted DBE’ has been reported to increase both the diag-

nostic (73–93%) and therapeutic yield (57–73%) of the test ( 136 ). 

Furthermore, VCE transit times have been found useful in guiding 

the optimal route of DBE. Owing to deeper intubation of the small 

bowel and a higher success rate with the oral approach, this is the 

preferred route for lesions suspected to lie within the proximal 75% 

of the small bowel, whereas the rectal route is used for more distal 

lesions. Because of the high negative predictive value of VCE, the 

approach of VCE-guided DBE allows avoidance of DBE in patients 

with a low pretest probability for SB fi ndings ( 137–139 ).

  However, the concept of CE-guided DBE may not be applicable 

in all patients. VCE has a false-negative rate of 11% for all SB fi nd-

ings, and more importantly, up to 19% for neoplasms. Additional 

fi ndings on repeat VCE have been detected in up to 75% of patients 

with suspected small bowel bleeding, thereby leading to a change 

in management in 62% ( 69 ). Th ere have also been reports of neo-

plasms missed on VCE and subsequently diagnosed at DBE ( 140 ). 

Hence, in patients with a negative VCE, in whom there is a high 

clinical suspicion for an SB lesion, DBE should still be pursued, 

including consideration for total enteroscopy ( 4 ).

yield of the initial cases of spiral enteroscopy has been reported 

to be only 33% ( 122 ). Since that time, a more recent prospective 

study suggested that the diagnostic yield in patients with a positive 

capsule study was 57% ( 119 ). Furthermore, a prospective cohort 

study also found that spiral enteroscopy leads to improved out-

comes in terms of transfusion requirements, iron supplementa-

tion, and additional therapeutic procedures ( 123 ). Th ere is also an 

overtube for a rectal approach that can be used for limited ileos-

copy. Questions have been raised about some safety concerns with 

regards to bowel trauma and diffi  culty in rapid removal during 

an emergency. However, there had been no major complication 

reported in the early literature ( 120 ). In a series of 75 patients, 12% 

of had a sore throat, 27% had superfi cial mucosal trauma, and 7% 

had moderate esophageal trauma that did not require any inter-

vention. In a retrospective registry study involving 1750 patients, 

the rate of severe complications was reported to be 0.34%, with a 

small bowel perforation rate of 0.27% ( 118 ). In the fi rst 850 cases 

reported in the literature with spiral enteroscopy, there were no 

serious complications ( 124 ).

    Intraoperative enteroscopy

  IOE involves evaluation of the SB at laparotomy, and may be 

performed orally, rectally, or via an enterotomy, wherein the 

scope is inserted through a surgical incision in the SB ( 125 ). 

Upper endoscopes, colonoscopes, push enteroscopes, and the 

newer balloon-assisted scopes have all been used in IOE. Th is 

may be the most reliable method to achieve a complete small 

bowel evaluation but it is highly invasive. Although the diagnos-

tic yield of IOE has been reported to range from 58 to 88% ( 126 ), 

rebleeding may occur in up to 60% of patients ( 127–130 ). Major 

complications of IOE include serosal tears, avulsion of mesen-

teric vessels, and prolonged ileus ( 130 ). In addition, the proce-

dure has a high mortality rate of 17%. Owing to these reasons, 

IOE should be reserved only for those patients who present with 

recurrent bleeds requiring multiple transfusions or hospitaliza-

tions aft er a comprehensive negative evaluation with VCE and 

deep enteroscopy or for patients in whom deep enteroscopy 

cannot be performed without lysis of adhesions ( 131 ).

    Comparison of endoscopic modalities in suspected small 

bowel bleeding

   Capsule endoscopy compared with push enteroscopy and small 

bowel follow-through  .     Multiple retrospective and prospective 

studies have found VCE to be superior to both push enteroscopy 

and small bowel series in the evaluation of patients with suspected 

small bowel bleeding. A meta-analysis of studies that compared 

VCE and push enteroscopy showed that VCE had an incremental 

yield of 30% (yield 56% vs. 26%) for clinically signifi cant fi ndings 

in patients with small bowel bleeding sources. Similarly, VCE had 

an incremental yield of 36% over small bowel series (yield 42% 

vs. 6%) ( 132 ). Th e number needed to test with VCE was three, 

to establish one additional diagnosis. Based on subanalysis of the 

data, VCE had a higher yield for both vascular and infl ammatory 

lesions. VCE has hence largely replaced push enteroscopy and 

small bowel series in the evaluation of the SB, and is currently 
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  Th e indications for DBE in patients with suspected small 

bowel bleeding is broad, and include patients who have a posi-

tive VCE, both for tissue diagnosis and therapeutics; patients in 

whom VCE is contraindicated; patients with a negative VCE, but 

high clinical suspicion for SB lesion; and in patients with active 

bleeding.

    Spiral enteroscopy compared with DBE  .     In a small prospective, 

cross-over, single-center trial comparing oral DBE to spiral en-

teroscopy in patients with suspected small bowel vascular mal-

formations, the mean insertion time was signifi cantly quicker for 

spiral enteroscopy (43 vs. 65 min;  P =0.007). However, more im-

portantly, the depth of insertion was signifi cantly greater for DBE 

(310 vs. 250 cm;  P =0.004) ( 141 ). A more recent prospective study 

found them to be similar in terms of insertion time and distance, 

as well as of diagnostic and therapeutic yield ( 142 ).

    Cost-eff ectiveness analysis  .     A cost-eff ectiveness analysis that 

compared various diagnostic modalities (push enteroscopy, DBE, 

VCE-guided DBE, angiography, and IOE) found that DBE was 

not only the most cost-eff ective approach in the evaluation of 

overt small bowel bleeding but also had the highest success rate 

for bleeding cessation. However, the investigators concluded that 

VCE-guided DBE may be associated with better long-term out-

comes as compared with the initial DBE approach, because of 

decreased risk for complications and appropriate utilization of 

endoscopic resources ( 143 ).

    Diagnosis using radiographic techniques       

Recommendations

   1  .    Barium studies should not be performed in the evaluation 

of small bowel bleeding (strong recommendation, high level 

evidence). 

  2  .    CTE should be performed in patients with suspected small 

bowel bleeding and negative capsule endoscopy because of 

higher sensitivity for the detection of mural-based small 

bowel masses, superior capability to locate small bowel 

masses, and ability to guide subsequent deep enteroscopy. 

(strong recommendation, low level of evidence). 

  3  .    CT is preferred over MR imaging for the evaluation of 

suspected small bowel bleeding. MR can be considered in 

patients with contraindications for CT or to avoid radiation 

exposure in younger patients (conditional recommendation, 

very low level of evidence). 

  4  .    CTE could be considered before VCE in the setting of estab-

lished infl ammatory bowel disease, prior radiation therapy, 

previous small bowel surgery, and/or suspected small bowel 

stenosis (strong recommendation, very low level of evi-

dence). 

  5  .    In patients with suspected small bowel bleeding and negative 

VCE examination, CTE should be performed if there is high 

clinical suspicion for a small bowel source despite the perfor-

mance of a prior standard CT of the abdomen (conditional 

recommendation, very low level of evidence). 

     Usage of abdominal imaging  .     As mentioned previously, 

barium examinations of the small bowel have had low yields 

(3–17%) for detecting abnormalities in the setting of suspected 

small bowel bleeding ( 132,144–146 ), and therefore are not 

recommended in the evaluation of patients with suspected small 

bowel bleeding.

  Cross-sectional imaging techniques optimized for imaging the 

small bowel have a larger role in small bowel imaging and have 

shown improved performance over routine CT ( 147 ). Advantages 

of these techniques include the ability to see all bowel loops without 

superimposition and the visualization of extraluminal structures 

( 148,149 ). Imaging can be performed using either enterography 

technique, which requires ingestion of large volumes of contrast 

medium, or enteroclysis with direct administration of enteric fl uid 

by a nasoenteric tube. Enteroclysis provides superior small bowel 

distension; however, it is not as well tolerated or widely used ( 150 ). 

Th e fl uid administered should be a neutral contrast or near water 

density to improve detection of hyperenhancing abnormalities 

or bleeding. Th ese optimized small bowel techniques can be per-

formed using CT or MR. CT is more widely used in the setting 

of GI bleeding because of the superior temporal and spatial reso-

lution compared with MR and is more widely available. Images 

obtained during multiple phases of enhancement likely improves 

detection and characterization of the site and cause of GI bleed-

ing ( 151–156 ). Overt bleeding can be detected using multiphasic 

CT without enterography technique (CT angiography (CTA)). 

Patients with overt bleeding may not be able to drink oral contrast 

or may be hemodynamically unstable. In addition, the oral con-

trast may dilute the contrast extravasation and make subtle active 

bleeding more diffi  cult to detect. In stable patients with suspected 

small bowel bleeding, enterography with enteric contrast improves 

detection of intraluminal masses, which may be the cause of 

bleeding.

  Multiple studies have demonstrated that the yields for imaging 

techniques are higher in the setting of overt bleeding compared 

with patients with occult bleeding ( 151,156–159 ).

    CT enterography  .     In a meta-analysis of 18 studies, CTE had a 

pooled yield of 40% compared with 53% for VCE ( 160 ). Other 

studies have shown similar yields for CTE ( 151,156,158,159 ).

  Several studies have shown that VCE has higher yields for 

detecting vascular and infl ammatory lesion compared with CTE 

( 144,160,161 ). However, some studies have shown that CTE can 

detect vascular and infl ammatory abnormalities, which may be 

missed on VCE ( 154 ). Th e detection of subtle vascular abnormali-

ties at CTE may be infl uenced by technique and experience.

  An advantage of CTE over VCE is the improved detection of 

small bowel masses, especially those that are mural-based. In 

a study by Huprich  et al.  ( 154 ), CTE detected 9/9 small bowel 

tumors, whereas VCE only detected 3/9 of the lesions.

  Th erefore, CTE and VCE are complementary examinations. In 

a study of 30 patients with negative CTE, subsequent VCE was 

positive in 57% ( 161 ). In another study of 52 patients with non-

diagnostic VCE, subsequent CTE had a 50% positive yield in those 

patients with overt small bowel bleeding ( 151 ). Because of the 
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small number of studies regarding MR enterography ( 150,162 ), 

this exam is not routinely recommended  in lieu  of CTE, but can 

be considered in patients aged <40 years because of lower radia-

tion exposure.

  Compared with cross-sectional imaging studies, VCE is uni-

formly superior for demonstration of vascular abnormalities 

( 144,146,149,150,162,163 ), whereas cross-sectional imaging can 

identify masses ( 146,150,163 ) and some infl ammatory changes 

( 150 ) missed at VCE.

  Another advantage of cross-sectional small bowel 

imaging techniques is the ability to screen for contraindica-

tions to capsule endoscopy. In one study, 11% of patients being 

evaluated for suspected small bowel bleeding were excluded 

from VCE secondary to high-grade strictures identifi ed on MR 

enterography ( 150 ).

     Overt acute GI bleeding ( Figures 2–3 )

  Recommendations

   1  .    In acute overt massive GI bleeding, conventional angiogra-

phy should be performed emergently for hemodynamically 

unstable patients (strong recommendation, low level of 

evidence). 

  2  .    In hemodynamically stable patients with evidence of active 

bleeding, multiphasic CT (CTA) can be performed to identify 

the site of bleeding and guide further management (strong 

recommendation, low level of evidence). 

  3  .    In patients with acute overt GI bleeding and slower rates of 

bleeding (0.1–0.2 ml/min), or uncertainty if actively bleed-

ing, tagged red blood cell (RBC) scintigraphy should be 

performed if deep enteroscopy or VCE are not performed 

to guide timing of angiography (strong recommendation, 

moderate level of evidence). 

  4  .    In brisk active overt bleeding, CTA is preferred over CTE 

(conditional recommendation, very low level of evidence). 

  5  .    Conventional angiography should not be performed as a di-

agnostic test in patients without overt bleeding (conditional 

recommendation, very low level of evidence). 

  6  .    Provocative angiography can be considered in the setting of 

ongoing overt bleeding and negative VCE, deep enteroscopy, 

and/or CT examination (conditional recommendation, very 

low level of evidence). 

  7  .    In younger patients with ongoing overt bleeding and normal 

testing with VCE and enterography examinations, a Meckel’s 

scan should be performed (conditional recommendation, 

very low level of evidence). 

     Radiographic diagnosis for overt GI bleeding

  Historically the radiologic diagnosis for acute overt GI bleed-

ing has been performed using Technetium 99m-labeled ( 99m Tc) 

RBC scintigraphy and conventional angiography. Promising ini-

tial results have led to increasing utilization of CTA. Given that 

the small bowel is the source of GI bleeding only in a minority 

of cases, most reported studies on  99m Tc-labeled RBC scintigra-

phy, conventional angiography, and CTA have included upper GI, 

small bowel, and colonic data.

    CT angiography

  Most studies using CT to evaluate GI bleeding are performed 

during multiple phases of contrast enhancement with one of 

the phases occurring during the arterial phase of enhancement. 

When performed with oral contrast, this is referred to as mul-

tiphasic CTE. When no oral contrast is administered, the tech-

nique has been termed multiphasic CT or CTA. Multiphasic CT 

or CTA is usually performed to detect the site of active bleeding 

in cases of acute overt bleeding, which can occur sporadically or 

in the setting of small bowel bleeding. CTA has been shown to be 

able to detect bleeding rates as slow as 0.3 ml/min compared with 

0.5–1.0 ml/min for conventional angiography and 0.2 ml/min for 

 99m Tc tagged RBC scintigraphy.

  A meta-analysis of 9 studies with 198 patients showed CTA 

had a pooled sensitivity of 89% and specifi city of 85% in 

diagnosing acute GI bleeding throughout the GI tract ( 164 ). 

Several of these studies showed detection by CTA which were 

negative by other techniques. CT is widely available and can 

be performed rapidly during the time of bleeding, which may 

aid in detection compared with other techniques. CT has also 

been shown to localize accurately the site of bleeding ( 165 ). Other 

studies have shown sensitivities of 79–94% and specifi city of 

95–100% for detecting active bleeding throughout the GI tract 

( 165–167 ). In a study of 113 consecutive patients with active GI 

bleeding, CTA was positive in 80/113 (70.8%), all of which were 

confi rmed. Negative studies were seen in 33 patients (29.2%). Out 

of 33, 27 of these negative cases did not require further interven-

tion ( 168 ).

  In a retrospective analysis of 31 patients with overt suspected 

small bowel bleeding, CT had a yield of 45% (86% tumor yield and 

33% non-tumor yield) compared with 94% for double-balloon 

endoscopy. CT detected 1 of 7 ulcers, 6 of 7 tumors, and both angi-

oectasias seen at DBE. In addition, CT was able to provide correct 

guidance for DBE in 100% of cases ( 169 ).

  CTA can also be used to help triage patients for further man-

agement. In one study, 64/86 CT angiograms were negative and 

92% of these patients required no further intervention. Th ere were 

no cases with a negative CTA that had a subsequent positive con-

ventional angiogram within 24 h ( 166 ). Th erefore, some have rec-

ommended watchful waiting in cases with a negative CTA as the 

bleeding rate may be low or intermittent and conventional angi-

ography rarely shows an additional site of bleeding. Factors pre-

dictive for a positive conventional angiogram following a positive 

CTA include non-diverticular etiologies and lower hemoglobin 

levels and should be performed soon aft er the CTA to enhance 

detection ( 170 ).

  CTA has some limitations however. To detect contrast extravasa-

tion, the patient must be actively bleeding at the time of the scan. 

Th e fi ndings of blood within the lumen or sentinel clot may help 

to localize the source if the bleeding is subtle or absent. If no active 

bleeding or source is identifi ed at the time of the CTA additional 

workup may be necessary. In elderly patients with decreased renal 

function, the administration of the intravenous contrast for CT 

may increase the risk of renal complications if subsequent conven-

tional angiography is required.
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    Scintigraphy

   99m Tc-labeled RBC scintigraphy has been used in the evalua-

tion of overt acute GI bleeding for many years. Advantages of 

scintigraphy include the ability to detect lower rates of 

bleeding and the ability to perform delayed imaging that can 

improve detection of intermittent or delayed bleeding ( 171 ). 

Detection of bleeding at angiography may be enhanced by 

timing the angiogram to evidence of active bleeding at scintig-

raphy. Th erefore, the examination must be closely monitored so 

that the patient can be taken quickly to angiography. Limitations 

of scintigraphy include the reported variability in localization 

of bleeding, which may be more diffi  cult in the foregut and 

small bowel ( 172 ), and the inability to characterize the source of 

bleeding.

  Th ere is a wide range of reported sensitivities (33–93%), speci-

fi city (30–95%), diagnostic yields (26–87%), and localization 

accuracy (19–100%) for scintigraphy throughout the GI tract 

( 164,171–180 ). Because bleeding is intermittent, scintigraphy may 

be helpful in identifying the site of bleeding when other diagnostic 

tests have been negative ( 180–182 ).

  Negative scintigraphy may also be an indicator of better out-

comes ( 175 ). In some studies, many of the patients with negative 

scans may stop bleeding spontaneously and need no further treat-

ment, whereas those with positive scans may need intervention 

( 175,176 ).

  Because of the large variations in the reported diagnostic yield, 

sensitivity, accuracy in localization, and correlation of outcomes 

combined with the inability to characterize the source of bleed-

ing, there is considerable controversy on the use of scintigraphy for 

acute overt GI bleeding ( 183 ).

  In younger patients with ongoing overt bleeding and negative 

evaluation with VCE, CTE, or other testing modalities, consid-

eration should be made for testing with a  99m Tc-pertechnetate 

scan for detection of Meckel’s diverticulum ( 184 ). Ectopic gastric 

mucosa can be seen in 10–60% of Meckel’s diverticulae ( 172,185 ). 

Th e results of  99m Tc-labeled pertechnitate scans can be varied and 

are dependent on the quantity and functional quality of the het-

erotopic gastric mucosa ( 186 ). Th e diagnostic yields from these 

scans appear to be highest when performed in children. Sensi-

tivities have ranged from 50 to 90% with specifi cities from 9 to 

95% ( 172,185–187 ). Th ere are several false positives that occur 

related to uptake in ulcers, infl ammatory lesion, arteriovenous 

malformations, obstruction, intussusceptions, and ectopic gastric 

mucosa in other lesions such as duplication cysts ( 172,185 ). False 

negatives can occur with anatomic or physiologic cause or other 

infl ammation such as ectopic pancreatic mucosa, which can be 

present in up to 74% of diverticula ( 186 ).

    Angiography

  As with scintigraphy, conventional angiography has been used for 

many years in patients with active GI bleeding, especially in those 

who may be more hemodynamically unstable. An advantage of 

angiography is the ability to perform therapeutic intervention 

with transarterial embolization at the time of diagnosis and angi-

ography is not hampered by impaired visualization of the source 

by intraluminal blood. Limitations of angiography include the 

need for higher rates of bleeding (0.5–1.0 ml/min) for detection 

and the risk of complications (including renal failure, thrombo-

embolic events, and more commonly infections or bleeding at the 

catheter site) that can occur in up to 10% ( 183,188 ). Data from 

multiple studies assessing results throughout the GI tract show 

yields for angiography in the range of 20–77% with a mean near 

50% ( 181,182,189–191 ).

  Predictors of positive angiography include hemodynamic insta-

bility, particularly in those who require transfusion of ≥5 U to 

achieve hemodynamic stability ( 191 ). A positive yield was shown 

to increase to 87% with more massive GI bleeding. Angiographic 

yields are highest when the patient is actively bleeding with mini-

mal delay from presentation ( 192 ).

  Patients with a negative tagged RBC scan implying a slow bleed-

ing rate or a negative CT angiogram are unlikely to have a positive 

conventional angiogram ( 166 ). In patients with a positive CT angi-

ogram, those with non-diverticular etiologies and lower hemo-

globin were more likely to have a subsequent positive conventional 

angiogram ( 170 ).

  For small vascular abnormalities that require surgical interven-

tion, placement of a catheter in the vessel supplying the vascular 

abnormality and dye staining can assist with intraoperative locali-

zation.

  Previously, provocative angiography using hemodilution 

agents, vasodilators, anticoagulants, and thrombolytics has 

been performed in cases of GI bleeding with normal 

conventional angiography with good results and low com-

plications rates ( 193 ). However, because of varied results in 

clinical practice and newer sensitive techniques, provocative 

angiography is rarely used today. Provocative angiography may 

be considered when all other diagnostic techniques have been 

unrevealing.

    Treatment with angiography

  Th roughout the years, catheter-based intervention has shown 

signifi cant advances with transition from vasopressin infusion to 

superselective transarterial embolization, resulting in improved 

results and decreased complications. In 15 studies from 1992 to 

2006, consisting of 309 patients and using superselective trans-

arterial embolization, there was an 82% success rate, 95% overall 

clinical success rate, 76% 30-day success rate, and rebleed rate of 

12% ( 194 ). However, the majority of these cases were performed 

for bleeding sources outside of the small bowel.

  In a recent retrospective study of 70 patients, Hongsakul 

 et al.  ( 195 ) had a 99% technical success rate, 71% primary 

clinical success rate, and 79% secondary clinical success rate 

aft er repeat embolization. Bowel infarction was seen in 4%, 

with the majority of the cases involving bleeding sources out-

side of the small bowel. Predictors of failure to achieve 30-day 

hemostasis include hemoglobin <8 g/dl, coagulopathy and 

upper GIB, contrast extravasation, and more than one vessel 

embolized.

  In a retrospective review of 107 angiograms during 83 episodes 

of bleeding, angiography eff ectively identifi ed the site of bleeding 
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in 48% of patients and allowed embolization in 45%. Embolization 

achieved clinical success in 76% of patients but repeat embolization 

was associated with a high rate of complications. Th e overall mortal-

ity was 7%, with four deaths because of rebleeding and two deaths 

because of a medical comorbidity ( 190 ).

    Treatment and outcomes

  Recommendations

   1  .    If a source of bleeding is found by VCE and/or deep enteros-

copy in the small intestine that is associated with signifi cant 

ongoing anemia or active bleeding, then the patient should 

be managed with endoscopic therapy (strong recommenda-

tion, low level of evidence). 

  2  .    If aft er appropriate small bowel investigation no source of 

bleeding is found, the patient should be managed conserva-

tively with oral iron or by intravenous infusion as is dictated 

by the severity and persistence of the associated iron-

defi ciency anemia. In this context, a small vascular lesion 

found on capsule endoscopy does not always need treatment 

(strong recommendation, very low level evidence). 

  3  .    If bleeding persists in either of the above situations with 

worsening anemia, a further diagnostic workup should 

include a repeated upper and lower endoscopy, VCE, deep 

enteroscopy, CT, or MRI enterography as is appropriate for 

the clinical situation and availability of investigative devices 

(strong recommendation, low level evidence). 

  4  .    If bleeding persists or recurs or a lesion cannot be 

localized consideration may be given to medical treatment 

with iron, somostatin analogs, or antiangiogenic therapy 

(strong recommendation, moderate level evidence). 

  5  .    Anticoagulation and/or antiplatelet therapy should be 

discontinued if possible in patients with small bowel 

hemorrhage (conditional recommendation, very low level 

evidence). 

  6  .    Surgical intervention in massive small bowel bleeding may 

be useful, but is greatly aided with presurgical localization of 

the bleeding site by marking the lesion with a tattoo (strong 

recommendation, low level evidence). 

  7  .    IOE should be available at the time of the surgical procedure 

to provide assistance to localize the source of bleeding and to 

perform endoscopic therapy (conditional recommendation, 

low level of evidence). 

  8  .    Patients with Heyde’s syndrome (aortic stenosis and angi-

oectasia) and ongoing bleeding should undergo aortic valve 

replacement (conditional recommendation, moderate level of 

evidence). 

  9  .    For patients with recurrence of small bowel bleeding, 

endoscopic management can be considered depending on 

the patient’s clinical course and response to prior therapy 

(conditional recommendation, moderate level of evidence). 

   Th is section will focus primarily on the treatment of vascular 

abnormalities in the small intestine. Th e treatment of bleeding 

from Crohn’s disease, polyposis syndromes, and small intestinal 

neoplasms is beyond the scope of this guideline.

    Treatment of small bowel vascular lesions

  Evidence from randomized controlled clinical trials as to how best 

to treat small bowel bleeding has been very limited. Data from the 

precapsule era on angioectasias found in the stomach and colon 

demonstrated that non-bleeding lesions were not treated, whereas 

those actively bleeding were treated endoscopically ( 196 ). Angi-

oectasias in the stomach and colon may be markers for small 

bowel angioectasia. Despite endoscopic therapy, the recurrence 

rate aft er treatment of vascular lesions has ranged from 20 to 

nearly 50%.

    Endoscopic therapy

  Data regarding effi  cacy of endoscopic therapy for small bowel vas-

cular lesions were limited to studies using push enteroscopy and 

surgical intervention before 2001. Despite ongoing usage of push 

enteroscopy with heater probe therapy ( 197,198 ) and introduc-

tion of deep enteroscopy aft er 2004, rebleeding rates from vascu-

lar lesions have not declined signifi cantly. In the era before deep 

enteroscopy, most angioectasia in the stomach and/or colon were 

treated with tools including monopolar and bipolar probes that 

provided electrocoagulation, or neodymium yttrium-aluminum-

Garnet laser that provided tissue coagulation. Since 2001, argon 

plasma coagulation has been primarily used as the treatment of 

choice.

  As a general statement, the outcomes associated with treatment 

of small bowel sources of bleeding have been disappointing and 

there has been a paucity of data regarding outcomes aft er treat-

ment of small bowel angioectasia. To date, there have not been any 

published trials comparing endoscopic therapy of angioectasia 

compared with sham therapy or trials where only actively bleed-

ing lesions or lesions of a certain size are treated compared with 

therapy for all visualized lesions. Given these limitations, recur-

rence of bleeding has been used as a surrogate as to the eff ective-

ness of treatment. Even this strategy is limited because we know 

little of whether there are subsets of vascular lesions in the small 

intestine that do benefi t from therapy. Two randomized controlled 

studies demonstrated lack of benefi t of either intervention, VCE 

vs. radiology ( 199 ), or by hormonal therapy ( 200 ) compared with 

placebo. Th e placebo arm in both studies demonstrated the natural 

history of bleeding from angioectasia. In the radiology study vs. 

VCE, the rebleeding rate was 30% in those studied by capsule vs. 

24% investigated by radiology, a nonsignifi cant diff erence. Simi-

larly, the rebleeding rate in the study using hormonal therapy vs. 

placebo showed a nonsignifi cant 7% diff erence aft er a mean of 412 

days of follow-up.

  Th ere have been several studies looking at the recurrence of 

bleeding aft er endoscopic treatment of vascular lesions in the small 

intestine as a measure of its eff ectiveness. Th e most recent was of a 

retrospective cohort study carried out at a French tertiary-referral 

center between January 2004 and December 2007. Of 261 patients 

who presented with suspected small bowel bleeding, 129 of 133 

(97%) patients with small bowel vascular lesions were successfully 

treated with argon plasma coagulation (using DBE). At 36 months, 

rebleeding occurred in 45/98 (46%) patients ( 201 ). A second study 

involved 274 patients who had undergone DBE at two diff erent 
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centers between 2004 and 2006 ( 14 ). At 12 months, 43% of 101 

patients reported no further overt bleeding, 23% reported recur-

rent overt bleeding, and 35% reported ongoing iron and/or transfu-

sion requirements. Of the 85 patients who were interviewed at at a 

mean of 30 months, 50 (59%) reported no overt bleeding or iron/

transfusion needs, 20 (24%) reported further overt bleeding, and 

15 (18%) reported ongoing iron and transfusion requirements. A 

recent meta-analysis of 14 studies including 623 subjects with small 

bowel angioectasia treated with endoscopic therapy demonstrated 

a pooled rebleeding rate of 34% (95% CI: 27–42%) aft er a mean of 

22±13 months. Th is rebleeding rate increased to 45% when the 341 

patients with small bowel angioectasia were analyzed ( 202 ).

  Risk factors for recurrent bleeding from small bowel angioectasia 

have included the number of vascular lesions ( 13,201,203 ), age 

over 65 years ( 204,205 ), presence of lesions in the jejunum ( 205 ), 

presence of cardiac valvular disease ( 65,201 ), chronic renal disease 

( 65,204,206 ), usage of anticoagulant medication ( 47 ), and need for 

transfusion.

  Heyde’s syndrome is a controversial association between 

the presence of aortic stenosis and angioectasia, thought to 

be secondary to an acquired type 2 von Willebrand defi ciency 

( 207,208 ). In support of this relationship is the fact that some 

patients with aortic stenosis have demonstrated resolution of GIB 

aft er aortic valve replacement ( 202 ). Patients with left  ventricular 

assist devices have also been demonstrated to be at risk for angi-

oectasia and recurrent bleeding, again secondary to an acquired 

von-Willebrand defi ciency syndrome ( 209 ). Pilot studies have 

demonstrated that decreased levels of von Willebrand factor are 

predictive of recurrent bleeding from small bowel angioectasia in 

patients with left  ventricular assist devices ( 210 ).

    Medical treatment of small bowel bleeding

  Supportive care with iron given orally or intravenously is a main-

stay of treatment for mild small intestinal bleeding ( 211 ). Th is not 

only helps maintain an adequate level of hemoglobin, but in more 

severe cases help reduce the frequency of transfusion. In more 

severe bleeding, transfusion of packed RBCs is an essential ele-

ment of treatment, particularly when mechanistic and medical 

methods fail.

  Although anticoagulation has been associated with an increased 

risk of recurrent bleeding ( 47 ), there is no prospective data show-

ing that withdrawal of anticoagulation therapy is benefi cial. In a 

2009 assessing 162 patients with small bowel bleeding, risk fac-

tors for recurrent bleeding aft er DBE included the presence of 

small bowel vascular disorders and comorbid conditions, but not 

the usage of anticoagulants or antiplatelet therapy ( 65 ). Another 

follow-up study in 2010 demonstrated that transfusional require-

ments, number, and type of vascular lesions were predictors for 

recurrent bleeding, but not anticoagulant usage ( 212 ). Th ere is 

no data that cessation of antiplatelet therapy reduces the risk for 

recurrent bleeding.

  Specifi c medical treatment for small bowel bleeding is poorly 

developed. Hormonal therapy has not been shown to be help-

ful. Th alidomide and octreotide have been shown to have some 

benefi t.

    Hormonal therapy

  Th ere have been several trials of hormonal therapy, all in the 

pre-capsule era. Th us, the precise nature of what was treated 

was largely unknown with respect to the small intestine. Th e 

proposed mechanism of action for these agents included short-

ening of the bleeding time contributing to an eff ect on hemo-

stasis ( 213 ). However, other studies suggested that these agents 

may instead increase plasma fi brinolysis and lead to recurrent 

bleeding ( 214 ). A prospective randomized double-blind placebo-

controlled crossover study performed in Belgium in 1990 cre-

ated enthusiasm for hormonal treatment. Th is was a small study 

with 10 patients; it demonstrated a 78% reduction in transfusion 

in the patient’s treated with ethinyl estradiol 50 μ g and nore-

thisterone 1 mg daily for 6 months compared with those treated 

with placebo. Only one patient on the drug required transfusion 

compared with all on the placebo. Th e majority of patients had 

chronic renal failure or von Willebrand’s disease ( 215 ), factors 

that may not be representative of typical angioectasia patients. A 

multicenter double-blind randomized study, in Spain, of the use 

of hormonal therapy vs. placebo in patients with GI angioectasia, 

showed no benefi t aft er a year of treatment. Th e hormonal therapy 

used was ethinyl estradiol 0.01 mg plus norethisterone 2.0 mg or 

placebo daily for at least 1 year. Th ere were 35 patients in the pla-

cebo group and 33 in the treatment group. Failure rates for the 

treatment and placebo groups were 39% and 46%, respectively, 

a nonsignifi cant diff erence ( 200,216 ). Th ere was no diff erence in 

the number of bleeding episodes or transfusion requirements over 

a mean period of 412±255 days (range 1–3 years). Serious adverse 

event occurred in both groups—one pulmonary thromboembolic 

event in each group. One patient died of an ischemic stroke in the 

placebo group and there was one stroke in the treatment group. 

One-third of the women in the treatment group had menorrhagia 

in response to the hormonal treatment.

  In an earlier study by Lewis  et al.  ( 217 ), 30 of 64 patients with 

small bowel angioectasia received 5–10 mg of norethynodrel either 

with mestranol 0.075–0.15 mg 24 patients or in conjunction with 

conjugated estrogens 0.625 mg (six patients), whereas the other 

half of the cohort did not receive any further treatment. In the 

untreated group, 15 of 34 (44%) required no further therapy com-

pared with 15 of 30 (50%) of the treated group of a mean of 16 

months ( p =0.8). In summary, hormonal therapy does not appear 

to have a role in the treatment of small bowel bleeding.

    Somatostatin analogs

  Interest in the use of somatostatin analogs for treating angioec-

tasia started in 1999 ( 216 ). Th e proposed mechanism of action 

for these agents has included reduction of bleeding by the inhi-

bition of angiogenesis, decrease in splanchnic fl ow, increase in 

vascular resistance, and improved platelet aggregation ( 218 ). A 

number of case reports were followed by a systematic review 

in 2010 ( 219 ) demonstrating a signifi cant reduction in the 

need for blood products in 62 patients from three small stud-

ies. Following this systematic review, Bon  et al.  ( 220 ) reported 

response rates for a further 15 patients with angiodyplasias in the 

stomach ( n =6), small intestine ( n =9), and colon ( n =3). Th ese 
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concentration before treatment was 6.5 g/dl and at the end of treat-

ment was 12.1 g/dl. Th ree patients were withdrawn from the study 

because of adverse side eff ects.

    Radiological treatment

  Th is modality is covered in the section on radiological diagnosis.

    Surgical treatment

  Surgical treatment for small intestinal bleeding is generally 

regarded as a last resort or for patients requiring lysis of adhesions 

in order to perform successful deep enteroscopy. In the pre-ent-

eroscopic era, a right hemicolectomy was performed as the treat-

ment of choice for recurrent GI bleeding, presumed to originate 

from right-sided diverticulosis as the source of bleeding ( 225 ). 

Subsequently, surgical treatment of small intestinal bleeding has 

been guided by IOE where possible or by a combination of VCE 

deep enteroscopy and/or angiographic techniques ( 129,226 ). In a 

report by Hartmann  et al.  ( 226 ), 47 consecutive patients with sus-

pected small bowel bleeding had a negative conventional work-

up followed by VCE studies. Th ese patients then underwent IOE 

via an enterotomy; the endoscopist was blind to the results of the 

prior VCE study. A bleeding source was identifi ed on IOE in 73% 

of all cases. Diagnostic yields were 100% for patients with ongo-

ing overt bleeding, 70% in overt previous bleeding, and 50% in 

occult bleeding with an overall mortality rate of 2%. An interest-

ing combined radiological and surgical option has been recently 

re-reported involving angiographic localization of small bowel 

vascular lesions ( 227 ). Th e angiographic catheter is left  in place 

and the patient is transferred to the operating room. At laparot-

omy, methylene blue is injected via the angiographic catheter. Th e 

dye highlights the vasculature and mesentery related to the intes-

tinal lesion, making it easy for the surgeon to resect the relevant 

segment of small intestine. Surgery displays excellent results with 

discrete lesions such as tumors or localized arteriovascular mal-

formations. More diff use lesions, such as multiple angioectasias, 

are usually treated endoscopically at the time of operation. As the 

treatment is the same as that delivered at deep or push enteros-

copy, rebleeding rates can be anticipated to be similar, but there is 

no long-term follow-up data.

  For patients with Heyde’s syndrome (aortic stenosis and angi-

oectasia), a recent meta-analysis suggested a reduced bleeding 

risk aft er aortic valve replacement based on data from two stud-

ies (pooled event rate of 0.16 for rebleeding events (95% CI: 0.05–

0.38).( 202 )

    CONCLUSION

  Th e occurrence of small bowel bleeding remains a relatively 

uncommon event. A signifi cant percentage of patients with 

suspected small bowel bleeding will have sources of bleeding 

detected upon repeat upper and lower endoscopic examinations. 

Th e remainder of the patients will likely demonstrate sources of 

bleeding in the small bowel on VCE, deep enteroscopy or CTE 

studies. Given the effi  cacy of these new imaging modalities, the 

prior classifi cation of “obscure GI bleeding” should be reserved 

were consecutive patients who had been bleeding for at least 6 

months and had endoscopic evaluation with upper endoscopy, 

colonoscopy, and VCE, radiological examination with abdominal 

CT, and, in some cases, DBE. Most had comorbid diseases listed 

by Nardone  et al.  ( 216 ) as independent co-factors for rebleeding 

and some were on anticoagulation. Th ose with refractory bleed-

ing, defi ned as patients requiring >5 U of blood within 3 months 

aft er conventional treatment, were given depot octreotide LAR 

intramuscularly monthly or Lanreotide 90 mg monthly for a 

mean of 12 months (range 6–36 months). Transfusion require-

ments during treatment decreased to 2 (range 0–14) vs. 10 (6–24) 

in the period before treatment ( P <0.001). Th e number of patients 

experiencing a bleeding episode also decreased to 20% in the 

treatment group compared with 73% in the pretreatment phase 

( p =0.001).

  Most recently, Nardone  et al.  ( 221 ) performed a retrospective 

analysis of the use of octreotide in 98 patients. Th e investigators 

demonstrated a reduction of transfusion requirements over a mean 

follow-up period of 78 months. Forty percent were categorized as 

complete responders, 32% were partial responders, and 26% were 

non-responders. Th e protocol used octreotide 100 μ g (three times 

a day) subcutaneously for 1 month; at 2 weeks, patients received 

an injection of depot preparation of 20 mg monthly for 6 months. 

Multivariate analysis showed age over 65 years, male gender, use 

of antiplatelet therapy, and the presence of chronic obstructive 

pulmonary disease or chronic renal failure were independent 

predictors of poor outcome. In summary, a recent meta-analysis 

confi rms the value of octreotide and its analogs but provides no 

support for hormonal treatment ( 202 ).

    Thalidomide

  Th alidomide, a drug with a tragic past, has made a resurgence 

owing to its properties as an antiangiogenic agent, possibly by its 

inhibition by vascular endothelial growth factor ( 222 ). It is also an 

antitumor necrosis factor agent and an immune modulator.

  Th ere have been several small case studies and one good sized 

randomized open-label controlled trial that included a variety of 

vascular malformations throughout the GI tract, but predomi-

nantly in the small intestine ( 223 ). Patients enrolled in the rand-

omized open-label controlled trial were required to have at least 

six or more bleeding episodes (measured by positive immunoas-

say fecal occult blood test) and received either 25 mg (four times a 

day) of thalidomide or 100 mg of iron daily for 4 months, with at 

least a 12-month follow-up. Th e primary end point, defi ned as the 

proportion of patients showing a reduction of bleeding episodes 

by ≥50%, was met in 20/28 (71%) of patients on thalidomide com-

pared with 1/27 (4%) of those on iron supplementation ( p <0.001). 

Adverse events including fatigue, constipation, and somnolence 

were reported by 73% of the thalidomide group and 34% of the 

iron cohort. Levels of vascular endothelial growth factor were con-

sistently and signifi cantly lower in the thalidomide group.

  Th e benefi t of thalidomide for patients with small bowel angi-

oectasia failing endoscopic therapy was demonstrated in 9/12 

(75%) patients in a study published in 2012 where patients received 

daily doses of 200 mg for 4 months ( 224 ). Th e mean hemoglobin 
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for patients in whom a bleeding source cannot be demonstrated 

aft er an extensive evaluation. Small bowel angiodysplastic lesions 

remain the most common cause of small bowel bleeding, and 

despite endoscopic therapy, demonstrate high recurrence rates. 

Medical therapy with somatostatin analogs or antiangiogenic 

agents may be an option for refractory patients. Surgical therapy 

should be reserved for patients requiring lysis of adhesions for 

successful deep enteroscopy, and aortic valve replacement should 

be considered for patients with Heyde’s syndrome.
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     APPENDIX

   Literature Search

   MEDLINE

  (1) Hemorrhage, gastrointestinal/ or "gastrointestinal hemorrhage*".mp. or "gastrointestinal haemorrhage*".mp. or melena.mp. or 

hematoemisis.mp. or hematochez*.mp. or haematochez*.mp. [mp=title, abstract, original title, name of substance word, subject head-

ing word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (2) 1 and (obscure or ogib*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading 

word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (3) 1 and overt.mp. and occult.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading 

word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (4) 2 or 3

  (5) exp intestine, small/bs, pa, ra, ri or exp duodenal diseases/pa, co, di, et, ra, ri, eh, ep or exp ileal diseases/pa, co, di, et, ra, ri, eh, ep or 

exp jejunal diseases/pa, co, di, et, ra, ri, eh, ep
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  (6) 1 and 5

  (7) 6 and (obscure or occult or overt).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 

heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (8) 4 or 7

  (9) anemia, iron defi ciency/ or ida.tw. or localiz*.mp. or localis*.mp. or visuali*.mp. or fobt.mp. or occult blood/ or "occult blood".mp. 

or missed.mp. or diagnostic errors/ or diagnosis, diff erential/ [mp=title, abstract, original title, name of substance word, subject heading 

word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (10) 6 and 9

  (11) 8 or 10

  (12) avms.mp. or meckels diverticulum/ or vascular diseases/ra, di, ri or dieulafoy*.mp. or telangiectasia*.mp. or ectasia*.mp. or heman-

gioma*.mp. or haemangioma*.mp. or angiodysplasi*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, 

keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (13) lvad*.mp. or heart assist devices/ or "osler weber".mp. or "blue rubber".mp. or erosion*.mp. or willebrand*.mp. or crohn*.mp. 

[mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept 

word, rare disease supplementary concept word, unique identifi er]

  (14) 6 and (12 or 13)

  (15) exp anticoagulants/ or exp fi brinolytic agents/ or exp platelet aggregation inhibitors/

  (16) (exp anticoagulants/ae or exp fi brinolytic agents/ae or exp platelet aggregation inhibitors/ae) and 6

  (17) 11 or 14 or 16

  (18)...l/ 17 lg=en and hu=y and yr=1980–2014

  (19) exp Gastrointestinal Hemorrhage/ci, cl, di, dh, dt, ec, ep, eh, et, mo, pa, pp, pc, ra, ri, rh, su, th, us [Chemically Induced, Classifi -

cation, Diagnosis, Diet Th erapy, Drug Th erapy, Economics, Epidemiology, Ethnology, Etiology, Mortality, Pathology, Physiopathology, 

Prevention & Control, Radiography, Radionuclide Imaging, Rehabilitation, Surgery, Th erapy, Ultrasonography]

  (20) 18 and 19

  (21) 18 and (esophagoduodenoscop*.mp. or endoscopy/ or exp endoscopy, gastrointestinal/ or capsule endoscopy/ or dbe.mp. or "dou-

ble balloon".mp. or enteroscop*.mp. or duodenoscopy/ or esophagoscopy/ or gastroscopy/ or colonoscopy/) [mp=title, abstract, original 

title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare disease supple-

mentary concept word, unique identifi er]

  (22). exp angiography/ or exp radiographic image enhancement/ or exp radiographic image interpretation, computer-assisted/ or exp 

radiography, abdominal/ or exp radionuclide imaging/ or exp tomography/

  (23) diagnostic imaging/ or exp magnetic resonance imaging/

  (24) "tagged red blood".mp. or erythrocytes/ri [mp=title, abstract, original title, name of substance word, subject heading word, keyword 

heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (25) exp Radionuclide Imaging/

  (26) 18 and (22 or 23 or 24 or 25)

  (27) exp diagnostic imaging/ae, st, ut, ed

  (28) 18 and 27

  (29) 18 and (education*.tw. or train*.mp. or simulat*.mp.) [mp=title, abstract, original title, name of substance word, subject heading 

word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (30) 18 and clinical competence/

  (31) 28 or 29 or 30

  (32) 20 or 26 or 28 or 31

  (33) 18 and manag*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, pro-

tocol supplementary concept word, rare disease supplementary concept word, unique identifi er]

  (34) 18 and (rebleed* or recurr* or yield* or algorithm* or repeat*).mp. [mp=title, abstract, original title, name of substance word, 

subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique 

identifi er]

  (35) exp endoscopy/ed, st

  (36) 18 and 35

  (37) 31 or 36

  (38) 32 or 33 or 34 or 37

  (39) remove duplicates from 38

  (40) 39 and (longitudinal studies/ or follow-up studies/ or cohort*.mp. or series.mp. or prospective*.mp. or retrospective*.mp.) [mp=title, 

abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifi er]
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  (41) limit 39 to (clinical trial, all or clinical trial, phase i or clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or 

clinical trial or comparative study or controlled clinical trial or evaluation studies or meta analysis or multicenter study or observational 

study or pragmatic clinical trial or practice guideline or randomized controlled trial or "review" or systematic reviews or validation studies)

  (42) exp case-control studies/ or exp cohort studies/ or exp cross-sectional studies/ or exp feasibility studies/ or exp intervention studies/ 

or exp pilot projects/

  (43) 39 and 42

  (44) 40 or 41 or 43

    EMBASE  (1) hemorrhage, gastrointestinal/ or "gastrointestinal hemorrhage*".mp. or "gastrointestinal haemorrhage*".mp. or melena.mp. 

or hematoemisis.mp. or hematochez*.mp. or haematochez*.mp. [mp=title, abstract, subject headings, heading word, drug trade name, 

original title, device manufacturer, drug manufacturer, device trade name, keyword]

  (2) 1 and (obscure or ogib*).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufac-

turer, drug manufacturer, device trade name, keyword]

  (3) 1 and overt.mp. and occult.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufac-

turer, drug manufacturer, device trade name, keyword]

  (4) 2 or 3

  (5) anemia, iron defi ciency/ or ida.tw. or localiz*.mp. or localis*.mp. or visuali*.mp. or fobt.mp. or occult blood/ or "occult blood".mp. or 

missed.mp. or diagnostic errors/ or diagnosis, diff erential/ [mp=title, abstract, subject headings, heading word, drug trade name, original 

title, device manufacturer, drug manufacturer, device trade name, keyword]

  (6) avms.mp. or meckels diverticulum/ or vascular diseases/ra, di, ri or dieulafoy*.mp. or telangiectasia*.mp. or ectasia*.mp. or heman-

gioma*.mp. or haemangioma*.mp. or angiodysplasi*.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original 

title, device manufacturer, drug manufacturer, device trade name, keyword]

  (7) lvad*.mp. or heart assist devices/ or "osler weber".mp. or "blue rubber".mp. or erosion*.mp. or willebrand*.mp. or crohn*.mp. 

[mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade 

name, keyword]

  (8) exp anticoagulants/ or exp fi brinolytic agents/ or exp platelet aggregation inhibitors/

  (9) exp angiography/ or exp radiographic image enhancement/ or exp radiographic image interpretation, computer-assisted/ or exp 

radiography, abdominal/ or exp radionuclide imaging/ or exp tomography/

  (10) diagnostic imaging/ or exp magnetic resonance imaging/

  (11) "tagged red blood".mp. or erythrocytes/ri [mp=title, abstract, subject headings, heading word, drug trade name, original title, device 

manufacturer, drug manufacturer, device trade name, keyword]

  (12) exp Radionuclide Imaging/

  (13) exp case control study/ or exp case study/ or exp clinical trial/ or exp "clinical trial (topic)"/ or exp intervention study/ or exp lon-

gitudinal study/ or exp major clinical study/ or exp prospective study/ or exp retrospective study/

  (14) or/5–12

  (15) 1 and 14

  (16) 15 and (obscure or ogib* or occult or overt).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, 

device manufacturer, drug manufacturer, device trade name, keyword]

  (17) 4 or 16

  (18) 13 and 17

  (19) exp cohort analysis/ or exp correlational study/ or exp cross-sectional study/ or exp evidence based practice/ or exp practice guide-

line/

  (20) 17 and 19

  (21) 18 or 20

  (22) remove duplicates from 21

  (23) exp gastrointestinal hemorrhage/co, di, dm, ep, et, pc, si, su, th [Complication, Diagnosis, Disease Management, Epidemiology, 

Etiology, Prevention, Side Eff ect, Surgery, Th erapy]

  (24) 22 and 23

  (25) exp diagnostic accuracy/ or exp diagnostic error/ or exp diagnostic reasoning/ or exp diagnostic test accuracy study/ or exp diag-

nostic value/ or exp diff erential diagnosis/ or exp endoscopy/

  (26) 23 and 25

  (27) 17 and 26

  (28) (13 or 19) and 27

  (29) 24 or 28
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    SCOPUS

  (TITLE-ABS-KEY((obscure OR occult OR overt OR active OR suspect* OR unknown OR acute) AND (gi OR gastrointestinal* OR intes-

tinal) AND (bleed* OR rebleed* OR hemorrhag* OR haemorrhag*) AND (ct OR tomogra* OR enterography OR angiography OR mdct 

OR endoscop* OR enteroscop* OR imag*)) ANDPUBYEAR>1979) AND (performance OR useful* OR value OR important OR plan* 

OR suggest* OR diagnos* OR accura* OR missed) AND NOT (PMID(1* OR 2* OR3* OR 4* OR 5* OR 6* OR 7* OR 8* OR 9*)) AND 

(EXCLUDE(DOCTYPE, "ch") OR EXCLUDE(DOCTYPE, "ip") OR EXCLUDE(DOCTYPE, "sh") OR EXCLUDE(DOCTYPE, "no") OR 

EXCLUDE (DOCTYPE, "le") OR EXCLUDE(DOCTYPE, "bk")) AND (LIMIT-TO(LANGUAGE, "English")) 1150            .
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