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Abstract
Background Iron de�ciency anemia in the absence of overt bleeding can result from chronic occult blood
loss from the gastrointestinal tract. When esophagogastroduodenoscopy (EGD) and colonoscopy fail to
demonstrate clinically signi�cant lesions (CSLs), practitioners often consider small bowel investigations,
such as CT enterography and video capsule endoscopy. Although most society guidelines recommend
further investigations to evaluate the small bowel, few studies have evaluated the utility of small bowel
radiographic imaging in this setting.Methods This is a retrospective cross-sectional study investigating
the rates and types of CSLs identi�ed during EGD, colonoscopy and small bowel imaging among
individuals over age 50 who were referred for new-onset iron de�ciency anemia without overt bleeding.
Data was collected on 334 consecutive patients who underwent colonoscopy with or without EGD to
evaluate new-onset iron de�ciency anemia at The Ottawa Hospital from January 1, 2010 to March 30,
2012. We evaluated the frequency of CSLs among all patients and those who further underwent small
bowel radiographic imaging.Results Of the 332 individuals who underwent colonoscopy, 42 (12.7%) were
found to have a CSL, with 37 of these being malignancy or high-grade adenomas. Of the 258 individuals
who also underwent EGD, 49 (19.0%) had CSLs, including 11 vascular ectasias, 15 peptic ulcer disease, 8
celiac disease, 8 severe erosive esophagitis, and 9 esophageal varices. Of 243 patients who did not have
any CSLs identi�ed on colonoscopy +/- EGD, 75 underwent subsequent small bowel imaging, and 9
patients underwent small bowel imaging despite having a CSL found on endoscopy. A total of 84
patients underwent subsequent small bowel imaging (68 CT enterography, 13 small bowel follow-
through, one MR enterography, one CT enteroclysis, and one push enteroscopy). In these 84 patients, only
one relevant CSL was found (in�ammatory bowel disease).Conclusions Upper and lower endoscopy are
valuable tools for diagnosing gastrointestinal tract lesions in individuals over the age of 50 with newly
diagnosed iron de�ciency anemia in the absence of overt bleeding. CT enterography and small bowel
follow-through have limited utility in this setting.

Introduction
Iron-de�ciency anemia (IDA) in the absence of overt rectal bleeding often results from chronic occult
blood loss or impaired iron absorption from the gastrointestinal tract (GIT). Many gastrointestinal
conditions may predispose to IDA, including GIT cancers (most commonly colorectal cancer and gastric
cancer), in�ammatory bowel diseases (IBD), celiac disease, peptic ulcer disease (PUD), erosive
esophagitis or gastritis, chronic atrophic gastritis and vascular ectasias, most of which carry long-term
health risks in the absence of de�nitive treatment [1, 2, 3]. The vast majority of these disorders occur
primarily in either the proximal (proximal to the ligament of Treitz) or the distal GIT (terminal ileum and/or
colon) [1]. Therefore, in the absence of another apparent cause for IDA, it is standard to perform structural
investigations of these areas, including colonoscopy (with intubation of the terminal ileum) and
esophagogastroduodenoscopy (EGD), with the choice of initial investigation guided by the clinical history
[4]. Historical studies have reported rates of clinically signi�cant lesions (CSLs) found on EGD and
colonoscopy of 40-70% during investigation of IDA [5, 6].
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When EGD and colonoscopy fail to demonstrate CSLs that account for asymptomatic IDA, practitioners
must consider whether to further investigate the deeper small bowel. This often requires tests that are not
routinely accessible, invasive, resource intensive and/or expose patients to ionizing radiation, including
deep balloon enteroscopy (DBE), video capsule endoscopy (VCE), computed tomographic enterography
(CTE) and magnetic resonance enterography (MRE) [7, 8]. While historical studies have reported rates of
CSLs in the small bowel in the context of IDA ranging from 32% to 78% [9] following negative EGD and
colonoscopy, most of these studies included patients with overt and occult bleeding. The few studies that
have speci�cally evaluated obscure occult IDA cite much lower rates of positive �ndings, with MR
enterography being normal in 92.5% of subjects in one study [10]. Nevertheless, many practitioners may
feel compelled to proceed with small bowel investigations, particularly in elderly individuals, for fear of
missing small bowel cancers, Crohn’s disease or vascular ectasias that are at risk of re-bleeding. The
reported prevalence of small bowel cancers in the general population, including adenocarcinoma,
lymphoma, stromal tumours and others, is 1 to 1.5 per 100,000 persons [11, 12].

Societal guidelines provide variable recommendations regarding investigation of the small bowel in
individuals with asymptomatic IDA. Most recommendations group these individuals together with those
who have overt GIT bleeding. The American College of Gastroenterology (ACG) and European Society of
Gastrointestinal Endoscopy (ESGE) recommend VCE in all patients with IDA following negative upper and
lower endoscopy, with or without overt bleeding, whereas the Canadian Association of Gastroenterology
(CAG) recommends small bowel imaging in select individuals [13, 14, 15]. VCE is universally
recommended as the �rst-line test in this setting [13, 14, 15]. However, VCE is not readily available in
many institutions and the cost is not always re-imbursed by third-party payers. Therefore, radiographic
tests, such as CTE and MRE, are frequently substituted as �rst-line tests to evaluate the small bowel in
this context. Notably, the yield of CTE and MRE are reported to be considerably inferior to VCE for
diagnosing small bowel lesions, albeit not all lesions identi�ed on VCE might be considered clinically
signi�cant in these studies [16, 17, 18].

Overall, there remains considerable uncertainty regarding the appropriate investigation of asymptomatic
IDA, and particularly the value of small bowel imaging, in persons with who have a negative EGD and
colonoscopy. As IDA occurs in up to 12% of people in industrialized countries and 45% in non-
industrialized countries, gastrointestinal investigations in these patients potentially represent a signi�cant
source of health care resource utilization [19]. Therefore, we assessed the frequency and nature of CSLs
(i.e. those potentially requiring therapy) observed during EGD, colonoscopy and small bowel imaging
studies in the investigation of persons aged 50 years or older with IDA in the absence of overt bleeding at
our referral center.

DATA SOURCES

We identi�ed persons aged 50 years or older who underwent colonoscopy at The Ottawa Hospital using
the Ottawa Hospital Data Warehouse, a repository of clinical, laboratory, imaging and pathological
information for all patient encounters at The Ottawa Hospital. We conducted a detailed chart review in all
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patients to identify those who had received a complete colonoscopy (i.e. intubation of cecum or terminal
ileum) with a reported adequate bowel preparation, as well as to identify procedural indications and CSLs
on endoscopy, based on endoscopy and pathology reports.  

Materials And Methods
We conducted a retrospective cross-sectional study in 334 consecutive patients aged 50 years or older
who underwent colonoscopy for evaluation of physician-reported new-onset or undiagnosed IDA at The
Ottawa Hospital between January 1, 2010 and March 30, 2012. To fully capture patients encompassing
the spectrum of IDA, we also included persons with iron de�ciency in the absence of anemia or a
measured hemoglobin level at the time of evaluation, as well as those with microcytic anemia that was
suspected to be related to iron de�ciency by the treating physician. We excluded patients who had overt
GIT bleeding, those who had previously undergone GIT investigations for IDA and those who already had
an established cause for IDA.

In this cohort, we evaluated the frequency of performance of EGD and small bowel imaging studies, as
well as the frequency and nature of CSLs that would indicate a need for treatment. Small bowel
investigations included CT enterography, MR enterography, capsule endoscopy, CT enteroclysis, push
enteroscopy, and small bowel follow-through. We de�ned CSLs in colonoscopy as any of malignancy,
high grade adenomas (de�ned as ≥ 3 adenomas, adenoma > 1cm, or adenomas with villous, serrated or
high-grade dysplastic features), IBD, moderate-severe vascular ectasias and large rectal varices. We
de�ned CSLs in EGD as any of malignancy, bleeding polyps > 1 cm, IBD, moderate-severe vascular
ectasias, PUD, severe erosive esophagitis, esophago-gastric varices, severe portal gastropathy, severe
atrophic gastritis, and celiac disease. We de�ned CSLs in small bowel imaging studies as any of
neoplasms, IBD and large vascular ectasias. We also collected information on patient co-morbidities
(using the Charlson index) [20], concurrent symptoms at presentation (weight loss, altered bowel habits,
abdominal pain, dyspepsia), and proton pump inhibitor use at the time of endoscopy.    

All data are reported descriptively. The primary outcome was the proportion of patients who had CSLs on
small bowel imaging following a negative EGD and colonoscopy. Secondary outcomes were the rates of
CSLs on EGD and colonoscopy. We also evaluated practice patterns at our center, including the
proportion of patients who underwent planned colonoscopy and EGD on the same day, as well as the
proportion of persons who underwent small bowel imaging following negative or positive endoscopy.

Results
Baseline characteristics of study patients are summarized in Table 1. Of 334 consecutive patients who
underwent colonoscopy +/- other investigations for a primary indication of IDA, 101 had at least one
other presenting complaint at the time of referral.  258 patients underwent EGD (77.2%), while 198
(59.3%) underwent both EGD and colonoscopy in the same setting.
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The number of patients with CSLs are summarized in the Table 2. Of the 332 patients who underwent
colonoscopy, 42 (12.7%) had CSLs, with the majority of these being either malignancy (16) or high-grade
adenomas (21). There were also 3 new cases of IBD found. Of the 258 patients who underwent EGD, 49
(19.0%) had CSLs (4 patients had more than one CSL). These lesions were mainly vascular ectasias,
peptic ulcer disease, celiac disease, severe erosive esophagitis, and esophageal varices. Overall, 91
patients (27.2%) had a CSL in either EGD or colonoscopy, accepting that 76 patients did not undergo EGD.
A total of 5 patients (1.5%) had CSLs in both the upper and lower GIT.

Of the 243 patients who did not have CSLs identi�ed on colonoscopy +/- gastroscopy, 75 (30.9%)
patients underwent further small bowel imaging to investigate a cause for IDA. An additional 9 patients
underwent small bowel imaging despite having had a CSL identi�ed in either EGD or colonoscopy.
Characteristics of patients who did or did not undergo small bowel imaging are presented in
Supplemental Table 1. Notably, a higher proportion of individuals underwent small bowel imaging if they
had at least one other presenting complaint on initial evaluation (42.9% vs. 26.0%).

Of the 84 patients who had small bowel imaging studies, 68 had CTE, 13 had small bowel follow through,
one had MRE, one had CT enteroclysis, and one had a push enteroscopy. Only one patient (1.2%) in this
group had a relevant CSL, which was identi�ed as small bowel Crohn’s disease. This patient was
otherwise asymptomatic at the time of presentation. One patient had an incidentally discovered lung
malignancy. One patient who had refused EGD was found to have severe erosive esophagitis on small
bowel follow through.

Discussion
In this retrospective cross-sectional study of patients aged 50 years or older who underwent GIT
investigations for IDA in the absence of overt bleeding, we found that small bowel imaging following a
negative colonoscopy and gastroscopy carried a very low yield for diagnosing CSLs (1.2% for relevant
small bowel lesions). Moreover, no patients were identi�ed as having small bowel neoplastic lesions.
Additionally, we found that more than a quarter of patients had a CSL on either EGD or colonoscopy, re-
a�rming the utility of these investigations as part of the routine work-up for IDA, even in the absence of
overt bleeding. EGD demonstrated a slightly higher yield in our cohort as compared to colonoscopy
(19.0% vs. 12.7%).  

Overall, our results suggest that individuals over the age of 50 with isolated IDA in the absence of rectal
bleeding frequently harbor a CSL in the upper or lower GIT, but rarely harbor signi�cant small bowel
lesions that are outside the reach of standard EGD and colonoscopy. While only 30% of patients with
negative initial endoscopic investigations in our cohort ultimately underwent small bowel imaging, we did
not identify any major differentiating characteristics between those who did or did not undergo small
bowel imaging, suggesting that this subgroup may be reasonably representative of the total cohort. 
Importantly, the vast majority of the patients in our study underwent either CTE or small bowel follow-
through, even though VCE is recommended as the procedure of choice in this setting. This may have
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lowered the yield of CSLs, particularly for vascular ectasias and small bowel Crohn’s disease. However,
we would not expect a major impact of small bowel imaging choice on the identi�cation of small bowel
neoplastic lesions, which would be the most concerning �nding mandating therapeutic intervention in
this setting. Nevertheless, our �ndings require con�rmation in larger prospective studies.

Our �ndings differ considerably from other studies in the literature. A systematic review conducted by
Koulaouzidis et al in 2012 that evaluated 1960 patients undergoing GIT investigations for IDA across 24
studies showed a diagnostic yield of 47% using VCE (ranging from 32% to 78% across studies) [9].
However, this review did not distinguish individuals with overt versus occult bleeding. The diagnostic yield
of small bowel imaging speci�cally in those without overt bleeding is likely much lower, as evidenced by
a study conducted by Cengic et al, in which MRE detected positive �ndings in 7.5% of patients with
refractory iron de�ciency anemia, including 2 patients with malignancy (1 adenocarcinoma, 1
lymphoma), 1 with Crohn’s disease, and 1 with antral gastritis that was later seen on repeat gastroscopy
[10].  To our knowledge, no other studies have reported detection rates of CSLs in small bowel
investigations among patients with IDA without overt bleeding. Collectively, the �ndings from our study
and those in the literature suggest that pursuing further small bowel investigations is mainly useful in
patients with IDA and overt GIT bleeding.

Many societal guidelines continue to recommend small bowel imaging studies for investigation of IDA
following negative EGD and colonoscopy [13, 14, 15], albeit some do not make a clear distinction
between those with or without overt GIT bleeding. Our �ndings do not support a role for routine small
bowel radiographic imaging, speci�cally CTE or small bowel follow through, in persons with new-onset
undiagnosed IDA without overt GIT bleeding. Notably, there may still be a role for VCE and/or DBE in this
setting, and possibly even MRE, although this requires further study. Conversely, these resources are
costly and may not be available in all centers.

There are a number of limitations to our study. We used a convenience sample of patients who
underwent endoscopy for investigation of IDA, which may or may not be representative of all persons
who develop IDA in society. Furthermore, as procedural indication was ascertained retrospectively and
based primarily on endoscopists’ impression, patients may have been misclassi�ed as either having or
not having IDA. Moreover, we did not have laboratory con�rmation of IDA in many cases and included
some cases of microcytic anemia, which may not have re�ected IDA in all situations. We included
patients with microcytic anemia (without iron studies) and iron de�ciency without documented anemia to
capture the breadth of patients in the spectrum of IDA. Notably, many patients were already taking iron
supplementation by the time of their procedure, which would have made laboratory investigations
di�cult to interpret in these patients.

Additionally, as the procedural algorithm for investigation of IDA was not protocolized at our centre
during the study period, we relied on whatever investigations were performed to draw inferences on the
utility of these tests, which may not have been accurate in all cases, particularly for small bowel imaging
(as only 30% of patients received this test). Reporting of these studies was also not standardized and
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may have resulted in variable detection and interpretation of �ndings. Moreover, gold standard small
bowel imaging (VCE or DBE) was not used in the vast majority of patients in our study, and so we are
unable to draw any inferences regarding the utility of these tests for investigation of IDA. Furthermore, as
all patients were ascertained from a single referral centre, our �ndings may not be generalizable to the
broader population of persons that undergo investigation for IDA. Finally, our sample size was relatively
small and, therefore, our estimates may be imprecise. Ultimately, large prospective studies are required to
con�rm or refute our �ndings and to provide more precise estimates of rates of CSLs in various segments
of the GIT in this setting.

Conclusion
In summary, we found that upper and lower GIT endoscopy are valuable tools for investigating persons
aged 50 years or older with new-onset undiagnosed IDA without overt GIT bleeding, whereas CTE and
small bowel follow through have limited utility in this setting. As this was a retrospective study from a
single tertiary care centre, our �ndings require con�rmation in larger prospective studies of well-
characterized cohorts. Furthermore, the utility of VCE and/or DBE in this setting as well as factors
associated with higher risk of harbouring CSLs of the GIT require further investigation. In a world with
constantly growing demands on health care resources, optimizing the application of diagnostic tests in
this setting is an important step towards e�cient resource allocation.
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Table 1 – Baseline Characteristics of Study Patients

Sex  

Male 167

Female 167

Age  

50-59.9 99

60-69.9 100

70-79.9 87

80+ 48

Charlson Co-Morbidity Index  

0 110

1 90

2 56

3 31

4+ 47

Number with Additional Symptoms  

Weight Loss 32

Altered Bowel Habits 32

Abdominal Pain 14

GERD 17

Dysphagia 12

Bloating 9

Nausea 3

Vomiting 4

Dyspepsia 10
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Table 2 – Procedures and Clinically Significant Findings

Procedure Number of Clinically Significant Lesions

EGD (N = 258) 53

Malignancy 1

Vascular Ectasia 11

Peptic Ulcer Disease 15

Severe Erosive Esophagitis 8

Gastric/Esophageal Varices 9

Celiac Disease 8

GIST 1

Colonoscopy (N = 332) 42

Malignancy 16

High Grade Adenoma 21

IBD 3

Vascular Ectasia 1

Large Rectal Varices 1

Small Bowel Imaging (N = 84) 2

IBD 1

Lung Malignancy 1

Supplementary Table 1
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Supplementary Table 1 – Baseline Characteristics of Study Patients who Received Small

Bowel Imaging vs. Patients who did not Receive Small Bowel Imaging

  Received Small Bowel

Imaging, N=84

(%)

Did not Receive Small Bowel

Imaging, N=250 (%)

Sex  

Male 38 (45.2%) 129 (51.6%)

Female 46 (54.8%) 121 (48.4%)

Age  

50-59.9 29 (34.5%) 70 (28.0%)

60-69.9 19 (22.6%) 81 (32.4%)

70-79.9 21 (25.0%) 66 (26.4%)

80+ 15 (17.9%) 33 (13.2%)

Charlson Co-Morbidity

Index

 

0 30 (35.7%) 80 (32.0%)

1 21 (25.0%) 69 (27.6%)

2 12 (14.3%) 44 (17.6%)

3 8 (9.5%) 23 (9.2%)

4+ 13 (15.5%) 34 (13.6%)

Number with Additional

Symptoms

36 (42.9%) 65 (26.0%)

Weight Loss 9 (10.7%) 23 (9.2%)

Altered Bowel

Habits

11 (13.1%) 21 (8.4%)

Abdominal Pain 4 (4.8%) 10 (4.0%)

GERD 4 (4.8%) 13 (5.2%)

Dysphagia 5 (6.0%) 7 (2.8%)

Bloating 5 (6.0%) 4 (1.6%)
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Nausea 0 (0%) 3 (1.2%)

Vomiting 2 (2.4%) 2 (0.8%)

Dyspepsia 2 (2.4%) 8 (3.2%)


