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Abstract
Anemia affects roughly a third of the world’s population with half
of these cases being attributed to iron deficiency anemia. Gastrointestinal bleeding is the most common cause of iron deficiency anemia in patients without an obvious source of bleeding. Anastomotic
or marginal ulcers are a known complication following small bowel
resection and a source of chronic blood loss and anemia. However,
small bowel anastomotic ulcers have only been described in the pediatric population and they have not been well defined as a source
of adult obscure gastrointestinal bleeding leading to iron deficiency
anemia. Here the authors report six cases of iron deficiency anemia
secondary to small bowel anastomotic ulcers in adults that highlight
a previously poorly described source of occult bleeding and emphasize the diagnostic benefit of video capsule endoscopy.
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Introduction
Anemia affects roughly a third of the world’s population with half
of these cases being attributed to Iron Deficiency Anemia (IDA) [1,2].
In the USA approximately 5-12% of women and 1-5% of men have
IDA. Gastrointestinal (GI) bleeding is the most common cause of IDA
in patients without an obvious source of bleeding [3,4]. A thorough
examination of the gastrointestinal tract via colonoscopy and upper
endoscopy is considered standard of care in the evaluation of IDA.
In patients with obscure GI bleeding with negative upper and lower
endoscopies, the recommendation is to proceed with an examination
of the small bowel with Video Capsule Endoscopy (VCE) [5]. Up
to three-quarter of patients with obscure GI bleeding have a lesion
in the small intestine, defined as bleeding that occurs between the
ligament of Treitz and the ileocecal valve [6]. The most common lesions responsible for small bowel bleeding are vascular (including arteriovenous malformations), with other causes being benign tumors,
inflammatory lesions and lesions secondary to non-steroidal anti-inflammatory medications [7].
Anastomotic or marginal ulcers are a known complication following gastric bypass surgeries and a source of chronic blood loss and
anemia [8]. However, small bowel anastomotic ulcers have only been
described in the pediatric population and they have not been well defined as a source of adult obscure GI bleeding leading to IDA [9-12].
Here we present six patients with iron deficiency anemia secondary to
small bowel anastomotic ulcers. In each case, other sources of anemia
including abnormal uterine bleeding or nutritional deficiencies were
ruled out.

Case Reports
Patient 1: A 29-year-old caucasion female with a past medical history significant for lupus anticoagulant syndrome complicated by deep
vein thrombosis and pulmonary embolism on anticoagulaton who was
evaluated by gastroenteroloy for iron deficiency anemia and melena.
She had a history of congenital intestinal obstruction and was status
post partial small bowel resection in infancy, 26 years prior to her
presentation with IDA. She denied Non Steroidal Anti-Inflammatory
Drug (NSAID) use. Hemoglobin on presentation was 9.5 g/dL with
an MCV of 73.6 um3 and a ferritin of 6 nag/mL. Initial work up included normal upper endoscopy and colonoscopy. Small bowel follow-through was negative for mass or stricture. Capsule endoscopy
showed two areas of ulceration at the mid and distal small bowel at
prior anastomotic sites. Subsequent double balloon enteroscopy confirmed anastomotic ischemic ulcerations in the distal jejunum and
proximal ileum (Figure 1). She did not respond appropriately to oral
iron supplementation and continued to have melena. Thus she was referred to surgery and underwent a segmental jejunal resection. Histopathology showed chronic mucosal ulceration and granulation tissue.
6-month follow up laboratory results were significant for hemoglobin
of 14.0 g/dL, MCV 90.6 um3 and ferritin 70 ng/mL.
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Figure 1: Anastomotic ischemic ulcerations in the distal jejunum and proximal ileum in Patient 1.

Patient 2: A 78-year-old caucasion female with a past medical history
significant for type 2 diabetes mellitus and essential hypertension was
evaluated by gastroenteroloy for iron deficiency anemia. She had a
history of refractory bleeding ileal ulcers and had undergone anileal
resection 7 years prior. She reported recent NSAID use. Hemoglobin
on presentation was 6.8 g/dL with an MCV of 66.2 um3 and a ferritin
of 8 ng/mL. Initial work up included un remarkable upper endoscopy,
colonoscopy and computed tomography enterography. Capsule endoscopy showed erosions at the small bowel anastomosis in the distal
ileum. She was treated with oral iron. Laboratory results on 6-month
follow up were significant for hemoglobin of 13.5 g/dL, MCV 84.4
um3 and ferritin 91 ng/mL.
Patient 3: A 37-year-old hispanic male with a past medical history
significant for HIV (CD4 351, viral load undetectable) complicated by CMV colitis, disseminated mycobacterium bovis and central
nervous system toxoplasmosis was evaluated by gastroenteroloy for
iron deficiency anemia. He had a history of a massive gastrointestinal
hemorrhage refractory to endoscopic intervention and was status post
right hemicolectomy with resection of 75 cm of the ileum and end ileostomy formation. Pathology demonstrated ulcers with CMV inclusions and granulomas containing acid-fast-bacilli. He later underwent
take down of the end ileostomy with ileocolonic anastomosis two
years prior to his presentation with IDA. His NSAID use is unknown.
Hemoglobin on presentation was 8.5 g/dL with an MCV of 63.7 um3
and a ferritin of 4 NG/mL. Initial work up included unremarkable
upper endoscopy and colonoscopy. Capsule endoscopy showed suture
material in the distal ileum with surrounding ulceration at the anastomotic site (Figure 2). He was intolerant to oral iron and therefore was
treated with intravenous iron. Laboratory results on 6-month follow
up were significant for hemoglobin of 14.1 g/dL, MCV 85.1 um3 and
ferritin 13 nag/mL.
Patient 4: A 82-year-old caucasion male with a past medical history
significant for essential hypertension, hyperlipidemia, type 2 diabetes
mellitus and hypothyroidism was evaluated by gastroenteroloy for
iron deficiency anemia. He had a history of colon cancer and had undergone colectomy with partial ileal resection. He was referred from
an outside gastroenterologist and therefore much of his history is unknown. It is unknown whether he was taking NSAIDs or how long after his colectomy he developed iron deficiency anemia. Hemoglobin
on presentation was 11.5 g/dL with an MCV of 98.3 um3 and a ferritin
of 19 ng/mL. Initial work up included unremarkable upper endoscopy
and colonoscopy. Capsule endoscopy showed ulceration at the small
bowel anastomosis. He was lost to follow up after his capsule was
completed.
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Figure 2: Suture material within the distal ileum with surrounding ulceration at the anastomotic site in Patient 3.

Patient 5: A 73 year old caucasion female with a past medical history
significant for essential hypertension, hyperlipidemia and type 2 diabetes mellitus was evaluated by gastroenteroloy for iron deficiency
anemia. She had a history of incarcerated hernia and was status post
small bowel resection. It is unknown how long after her small bowel
resection she developed iron deficiency anemia. She reported recent
NSAID use. Hemoglobin on presentation was 6.0 g/dL. Her MCV
and ferritin are unknown. Initial work up included unremarkable upper endoscopy and colonoscopy. Capsule endoscopy showed ulceration at the small bowel anastomotic site (Figure 3). She was treated
with oral iron and instructed to stop NSAID use. Laboratory results
on 6-month follow up were significant for hemoglobin of 12.1 g/dL,
MCV 89.7 um3 and ferritin 47 ng/mL.

Figure 3: Ulceration in the ileum at the site of the small bowel anastomosis
with suture material in Patient 5.

Patient 6: A 28 year old middle eastern male with a past medical history significant for idiopathic thrombocytopenic purapura status post
splenectomy was evaluated by gastroenterology for iron deficiency
anemia. He had a history of small bowel obstruction due to adhesions
and had undergone an ileal resection one year prior to presentation
with IDA. He reported chronic NSAID use. Hemoglobin on presentation was 7.2 g/dL with an MCV of 67 um3 and a ferritin of 4 ng/
mL. Initial work up included normal upper endoscopy, colonoscopy,
capsule endoscopy and single balloon enteroscopy. Repeat capsule
endoscopy showed a clean-based ulcer at the small bowel anastomotic site. He was treated with intravenous iron due to poor oral iron
absorption.Laboratory results on 6 month follow up were significant
for hemoglobin of 10.4 g/dL with MCV 82.4 um3. Ferritin was not
rechecked. Summary of the case reports is given in table 1.
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Table 1: Summary of patient characteristics, capsule endoscopy findings and follow up.
AC: Anticoagulation; NSAID: Nonsteroidal Anti-Inflammatory Drugs; EGD: Esophagogastroduodenoscopy; Hgb: Hemoglobin; MCV: Mean Corpuscular
Volume; VCE: Video Capsule Endoscopy; SBE: Single Balloon Enteroscopy; CTE: Computed Tomography Enterography,; IDA: Iron Deficiency Anemia
*

Discussion
The American College of Gastroenterology (ACG) guidelines
recommend a thorough upper endoscopy and colonoscopy evaluation
for patients with iron deficiency anemia. If no source of bleeding is
found, examination of the small bowel with VCE is recommended
as long as there are no concerns for possible small bowel obstruction
which could lead to capsule retention. Capsule endoscopy is currently the initial test of choice if repeat endoscopy is not warranted. If
capsule endoscopy shows a bleeding source, subsequent investigation
with push or deep/balloon assisted enteroscopy may be needed depending on the finding [13].
End-to-end small bowel anastomotic ulcers identified via capsule
endoscopy have not been well described in the literature as a source
of IDA in adults. Although previous literature has demonstrated the
existence of several cases of chronic iron deficiency anemia in adults
with history of side-to-side small bowel anastomoses, these sources
of bleeding were identified during exploratory laparotomy or colonoscopy [12,14]. The pathophysiology behind anastomotic ulcers involves ischemia due to sutures, the tension of the anastomosis, or an
inflammatory response to the materials used during anastomosis [15].
This small case series highlights an unusual source of occult
bleeding that has yet to be well described and emphasizes the diagnostic benefit small bowel capsule endoscopy in the evaluation of iron
deficiency anemia. These techniques are especially important in the
evaluation of anastomotic sites outside the reach of traditional upper endoscopy and colonoscopy since anastomotic ulcers many times
cannot be visualized on other modalities such as CT or MR enterog
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raphy. By finding the bleeding source in these patients with VCE,
further studies including repeat upper endoscopy, colonoscopy or enterography can be avoided which also has significant impact on cost.
Of note, despite the history of small bowel surgery in these patients, there were no complications of capsule endoscopy, including
no reports of capsule retention. If there is concern about small bowel
patency, a radiological study such as CT versus MR enterography can
be performed prior to capsule endoscopy. In patients with iron deficiency anemia and a history of small bowel surgery, capsule endoscopy is useful in determining whether a small bowel source is causing
blood loss and contributing to anemia. In addition, anastomotic ulcers
should be considered as a source of bleeding in patients who present
with iron deficiency anemia and a history of bowel resection.
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