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Capsule endoscopy (CE), a modality used to visualize the entire 
small bowel (SB) mucosa in a noninvasive manner, has been used 

in clinical practice for 10 years (1). As the indications for this modal-
ity have expanded and, as more studies confirm its efficacy, the 
demand for the procedure has increased. 

The most common use of CE has been for the evaluation of obscure 
gastrointestinal bleeding, overt and/or occult, including patients with 
iron deficiency anemia (IDA), with no culprit lesions found on stan-
dard endoscopic examinations (2,3). The diagnostic yield of CE in the 
setting of IDA without any evidence of occult or overt bleeding has, 
however, been questioned (7,8). Often, these patients have other 
causes of iron deficiency than gastrointestinal (GI) bleeding, but 
undergo CE nevertheless to ensure there is no evidence of an occult 
source that might have been missed or is ‘out of reach’ with standard 
endoscopes. Because the benefit of CE may be different for varied 
indications, it becomes more important to identify specific patient 

subgroups in which CE has the greatest utility to ensure appropriate 
use of this resource (4-6).

The diagnostic yield of CE may be low in the setting of IDA with-
out evidence of GI bleeding, and most patients in this group will not 
benefit from a small bowel capsule study. We also hypothesize that 
other disorders causing decreased intake or absorption of iron are more 
likely to be the cause of anemia (9); these include celiac disease, other 
mucosal disorders that result in malabsorption (eg, Whipple disease, 
AIDS, etc), as well as patients in whom surgical diversion/resection of 
the proximal small intestine has been performed (eg, Bilroth proced-
ures, bariatric surgery, etc) (10,11).

The purpose of the present study was to evaluate our use of CE in 
patients with IDA and no evidence of occult/overt bleeding by estab-
lishing the positive yield of CE in our patients, determining whether 
there were specific characteristics that enhanced the likelihood of 
positive results, determining the etiology of iron deficiency in patients 
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BaCKGROunD: The diagnostic yield of capsule endoscopy (CE) in 
the setting of iron deficiency anemia (IDA) without evidence of 
occult/overt bleeding has been questioned. Often, these patients have 
nongastrointestinal causes of iron deficiency but undergo CE to 
exclude a potential small bowel source.
OBJECTivE: To assess the diagnostic yield of CE, the characteristics 
predicting positive results, the presumed etiology of IDA in negative/
normal CE and patient management after CE.
METhODS: A retrospective review of 934 patients who underwent CE 
between December 2001 and February 2010 was conducted. All patients 
had undergone previous negative endoscopic examinations before CE. 
Patients with IDA but no evidence of overt/occult bleeding were sepa-
rated into three categories based on CE findings: group A – positive; 
group B – negative/normal; and group C – incomplete/indeterminate. 
RESuLTS: A total of 101 capsules in 97 patients were evaluated. 
Group A had 25 subjects with positive findings on CE, 18 of whom 
were managed supportively. Group B consisted of 69 subjects with 
negative/normal CE, 60 of whom were treated supportively. Group C 
consisted of three subjects with incomplete CE results. 
COnCLuSiOn: In patients with IDA without evidence of gastrointes-
tinal bleeding, CE had a low diagnostic yield (25.7%), which increased 
to 45.5% after adjusting for low dietary iron intake and menorrhagia. 
However, CE did not alter management in most patients regardless of 
findings, and many of the lesions requiring intervention were within 
reach of standard endoscopes. No predictor of positive results was found. 
In this patient population, careful history taking and thorough endos-
copy could improve CE utilization, although its value is still relatively 
limited.
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Le rendement diagnostique de l’endoscopie 
capsulaire en cas d’anémie ferriprive sans trace de 
saignement gastro-intestinal

hiSTORiQuE : Le rendement diagnostique de l’endoscopie capsulaire 
(EC) en cas d’anémie ferriprive (AFP) sans trace de saignements occultes 
ou apparents est remis en question. Souvent, ces patients présentent une 
cause non gastro-intestinale d’AFP, mais subissent une EC pour exclure la 
possibilité que l’intestin grêle en soit responsable.
OBJECTiF : Évaluer le rendement diagnostique de l’EC, les caractéris-
tiques évocatrices de résultats positifs, l’étiologie présumée de l’AFP en cas 
d’EC négative ou normale et la prise en charge des patients après l’EC.
MÉThODOLOGiE : Les chercheurs ont effectué une analyse rétrospec-
tive de 934 patients qui ont subi une EC entre décembre 2001 et février 
2010. Tous les patients avaient subi des examens endoscopiques négatifs 
avant l’EC. Les chercheurs ont réparti en trois catégories les patients 
atteints d’AFP ne présentant pas de trace de saignements apparents ou 
occultes selon les résultats de l’EC : groupe A – positif, groupe B – négatif 
ou normal, et groupe C – incomplet ou indéterminé.
RÉSuLTaTS : Au total, les chercheurs ont évalué 101 capsules chez 
97 patients. Dans le groupe A, 25 sujets ont obtenu des résultats positifs 
d’EC, dont 18 ont reçu une prise en charge de soutien. Le groupe B se 
composait de 69 sujets dont l’EC était négative ou normale, et dont 60 ont 
reçu un traitement de soutien. Le groupe C était formé de trois sujets dont 
les résultats de l’EC étaient incomplets. 
COnCLuSiOn : Chez les patients atteints d’AFP sans trace de saignement 
gastro-intestinal, l’EC avait un faible rendement diagnostique (25,7 %), qui 
est passé à 45,5 % après rajustement nécessaire à cause du faible apport de 
fer diététique et de la ménorragie. Cependant, l’EC ne modifiait pas la prise 
en charge chez la plupart des patients, quels que soient les résultats, et bon 
nombre des lésions exigeant une intervention pouvaient être traitées à 
l’aide d’un endoscope standard. Les chercheurs n’ont découvert aucun 
prédicteur de résultats positifs. Dans cette population de patients, une 
anamnèse attentive et une endoscopie approfondie pourraient améliorer 
l’utilisation de l’EC, même si sa valeur demeure relativement limitée.
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with negative capsule studies, and determining the management strategies 
in patients with negative capsule studies (ie, how management changed).  

METhODS
A retrospective chart review of 934 patients who underwent CE stud-
ies in a tertiary care endoscopy unit at St Paul’s Hospital, Vancouver, 
British Columbia (December 2001 to February 2010) was conducted. 
All CE procedures included in the study were performed using the 
PillCam (Given Imaging, Israel). Patients were asked to stop any oral 
iron supplementation five days before the procedure and to undergo 
bowel preparation the day before, which included a clear liquid-only 
diet and 2 L polyethylene glycol-electrolyte solution taken orally.

Data regarding demographics, medical and surgical history, medi-
cation use and follow-up for each patient were collected. The inclu-
sion criterion for subjects in the present study was IDA without 
evidence of GI bleeding (ie, negative fecal occult blood test [FOBT] 
and no documented overt bleeding episode). Although a negative 
FOBT cannot exclude intermittent occult GI bleeding, a falsely nega-
tive test may suggest bleeding status and clinically sets this group apart 
from those with positive FOBT, which suggests active/recent bleeding 
more definitively. All patients had undergone at least one complete 
esophagogastroduodenoscopy and one colonoscopy as part of initial 
work-up for obscure gastrointestinal bleeding. 

Patients were divided into three categories based on the presence 
of CE findings: group A – positive (anywhere from the stomach to the 
colon); group B – negative; and group C – incomplete/indeterminate 
study.

Group A patients were further divided into five subgroups accord-
ing to the types of findings: nonbleeding polyp or mass; ulceration; 
erosion/inflammation; vascular lesion; and other (whipworm in one 
patient). Group B patients were simply classified into one subgroup: 
normal. Group C patients underwent incomplete CE due to equip-
ment failure, retention in the stomach or failure to reach the cecum 
with small bowel imaging <1 h. 

Data collected for positive findings (group A) were examined for 
the existence of certain clinical factors or comorbidities. Also assessed 
were management practices as recommended by the gastroenterolo-
gist. Management options included: supportive therapy (oral or par-
ental iron supplementation); discontinuation of nonsteroidal 
anti-inflammatory drugs (NSAIDs); blood transfusion as required or 
simply monitoring hemoglobin level; treatment for pathology (ie, 
Crohn disease, celiac disease, etc); laparoscopy/open surgery; and 
repeat CE for incomplete investigations. Because some of the subjects 
were already on supportive therapy to no avail, it was determined 
whether and how treatment strategies for IDA were changed in those 
with normal small bowel imaging on their CE.

RESuLTS
A total of 101 CEs in 97 patients (61 men [62.9%], mean [± SD] age 
59.2±16.1 years [range 15 to 89 years]) were performed. Four patients 
underwent repeat CE, the indications for which included suspected 
missed lesion (n=1) and incomplete small bowel visualization (n=3). 
Patients with recurrent problems were followed-up until a more defin-
itive management plan was instituted.

Group a
Findings: Group A consisted of 25 subjects with positive findings on 
CE (25 of 97 [25.7%]) with one of the positive findings on repeat CE. 
The 25 positive findings included: ulceration (n=7); erosion or inflam-
mation (n=9); vascular lesion (n=6); nonbleeding polyp or mass 
(n=2); and whipworms (n=1) (Table 1).
Management of ulcerations: Seven cases of ulcerations were identi-
fied on CE, with the majority (n=5) located in the duodenum. None 
of the lesions were believed to be associated with a progressive disorder 
such as Crohn disease, but two cases (28.6%) were treated accordingly 
for NSAID use and Helicobacter pylori infection. Most of the ulceration 
cases were treated supportively with iron supplementation (Table 1).
Management of erosions/inflammation: Nine cases of erosion/inflam-
mation were identified on CE. The causes of erosion and/or inflamma-
tion were definitively identified in only three subjects (33.3%): Cameron 
erosions due to hiatus hernia; and erosions/inflammation due to Crohn 
disease and celiac disease. Hence, the etiologies were nonspecific for 
seven subjects in this group (77.8%), who were treated supportively with 
iron supplementation or hemoglobin monitoring (Table 1).
Management of vascular lesions: Clinically significant vascular 
lesions were found in six cases, three of which (50%) required inter-
ventions beyond supportive iron supplementation. One patient had 
nonbleeding angiodysplastic lesions in the gastric antrum requiring 
argon plasma coagulation. One of the three cases with duodenal 
lesions required intermittent, infrequent blood transfusion. The one 
case with jejunal lesions failed repeated endoscopic therapies and sub-
sequently required laparotomy with intraoperative endoscopy and 
cautery. The remaining cases were supplemented with iron given the 
relatively mild degree of anemia (Table 1).
Management of nonbleeding polyps/mass: One of the two subjects in 
this group was diagnosed with Cowden syndrome – a multiple hamartoma 
syndrome characterized by tumour-like growths – and was managed sup-
portively via iron supplementation. The other subject had a suspected 
jejunal polyp that was poorly visualized due to excessive debris. Double-
balloon enteroscopy was performed but only identified two aphthous 
ulcerations instead of the suspected lesion. Since then, this patient has 
remained well with iron supplementation (Table 1).
Management of whipworms: The one patient in this group was 
treated with mebendazole (Table 1).

Table 1
Positive findings on capsule endoscopy and management
Finding/location Management n
Ulcers (n=7)
Duodenal (n=5) Iron supplementation 3

Discontinuation of NSAID(s) 1
Helicobacter pylori treatment 1

Jejunal Iron supplementation for mild IDA 1
Terminal ileal Iron supplementation for mild IDA 1
erosion/inflammation (n=9)
Hiatus hernia Cameron erosion Iron supplementation 1
Duodenal (n=2) Treated for celiac disease 1

Monitor hemoglobin levels 1
Jejunal Iron supplementation 2
Ileal (n=4) Iron supplementation 3

Treated for Crohn disease 1
Vascular lesion (n=6)
Nonbleeding angiodysplastic 

lesions in gastric antrum
Argon plasma coagulation 1

Nonbleeding angiodysplastic  
lesions throughout small bowel

Iron supplementation for mild IDA 1

Duodenal (n=3) Iron supplementation 2
Intermittent, infrequent blood 

transfusions
1

Jejunal Failed repeated endoscopic therapy 
and eventual intraoperative 
endoscopy and cautery

1

Nonbleeding polyp/mass (n=2)
Ulcerated small bowel polyps 

(Cowden syndrome) 
Iron supplementation 1

Suspected jejunal polyp Not identified on double-balloon 
enteroscopy. Iron supplementation

1

Whipworms (n=1)
Cecum Treated with mebendazole 1

IDA Iron deficiency anemia; NSAID Nonsteroidal anti-inflammatory drug
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Correlation
Clinical factors in this group of patients were explored for correlations 
with positive findings on CE. The factors examined included: previous 
abdominal surgery, known gastric antral vascular ectasia, known 
Crohn disease, known celiac disease, known diverticulosis, change in 
bowel movement, hemorrhoids, selective serotonin reuptake inhibitor 
use, proton-pump inhibitor (PPI) use, NSAID use and steroid use. 
Only two factors demonstrated correlation: PPI use (n=7) and NSAID 
use (n=6). Of the PPI users with positive findings, erosion or inflam-
mation was found in two, ulceration was found in three, polyps were 
found in one and vascular lesions were found in one. Of the six sub-
jects who were on NSAIDs, erosion or inflammation was found in four 
and ulceration was found in two. 

Group B
Findings: Group B consisted of 69 patients with negative/normal findings 
on CE (69 of 97 [71.1%]). Ten of these 69 normal studies (14.5%) were 
incomplete to the cecum, but the duration of the study was sufficient 
to visualize an extensive amount of the small bowel (>2 h).

The IDA in these patients with negative/normal findings was 
believed to be caused or exacerbated by the following: diet/low iron 
intake (n=34); menorrhagia (n=8); chronic renal failure (n=3); mal-
absorption (n=8); use of NSAIDs (n=2); missed colon cancer (found a 
few months later on colonoscopy) (n=1); single nonbleeding angiodys-
plastic lesions that could have bled intermittently (n=3); low bone 
marrow function (n=1); splenomegaly with sequestration (n=1); 
hemolysis (n=1); terminal ileal varices (n=1); possible intermittent 
bleed from telangiectasias (n=1); and possible bleeding from Cameron 
erosions in the hiatus hernia area previously identified on upper endos-
copy but not on CE (n=5).
Management: The majority of the subjects with normal CE were man-
aged supportively with iron supplementation or hemoglobin monitor-
ing. One (1.4%) subject with terminal ileal varices on CE was 
subsequently diagnosed with autoimmune hepatitis and started on 
immunosuppressive therapy. Two subjects (2.9%) underwent colonos-
copy after CE. For the first patient, the previous colonoscopy was two 
years before CE; therefore, the procedure was repeated for screening. 
The second patient’s known cecal erythema was poorly visualized on 
CE, which justified the need for a repeat colonoscopy. After the 
respective endoscopic investigations, both patients were managed sup-
portively as required. Four subjects (5.8%) underwent additional 
workup to exclude hemolysis post-CE.

Two (2.9%) subjects underwent repeat CE study, which were nor-
mal after a CE with poor visualization of the small bowel (Figure 1).

Group C
Group C consisted of three subjects with incomplete CE studies 
(3.1%). Two were recommended to undergo repeat CE. One patient 
was not referred for a repeat CE and was managed supportively.

DiSCuSSiOn
Our positive yield in IDA patients who appeared to have no evidence 
of GI bleeding was 25.7% (25 of 97). However, after excluding those 
with normal findings, but whose IDA was at least partially attributed 
to extraintestinal causes, such as low dietary iron intake (n=34) and 
menorrhagia (n=8), the positive yield became 45.5% (25 of 55). 
Although this is equivalent to the overall yield of 45% for all of the 
CE studies conducted at our institution, the location of the lesions and 
the subsequent management strategies have significant resource util-
ization implications.

The consensus statement from the 2005 International Conference 
on Capsule Endoscopy (ICCE) recommends CE after initial negative 
esophagogastroduodenoscopy and colonoscopy (12). In a previous 
study conducted at our institution, a significant proportion (27%) of 
culprit lesions were found by repeating standard endoscopy before 
performing CE (13). Peter et al (14) found that 9% of patients had 
lesions in the upper GI tract that had been overlooked on standard 

endoscopy, and that the treatment changed in 82% of these patients 
after lesions were found on CE. Both studies found a need for a second 
endoscopy in the diagnostic algorithm. 

In the present study, the majority of the positive findings were 
believed to be within reach of a standard endoscope (n=19 [76%]), 
and only six of 25 patients (24%) received any treatment beyond sup-
portive management. While some patients required medical interven-
tion, these conditions (eg, celiac disease, antral vascular lesions, peptic 
ulcer disease and whipworms) could have all been managed without 
the use of CE (12,13,15-17).

In essence, only two patients (4%) required specific small intes-
tinal therapy (laparotomy for bleeding proximal small bowel vascular 
lesions and Crohn disease therapy for terminal ileal erosions) as a 
result of CE finding in the entire cohort. Thorough history taking and 
well performed standard endoscopies, with or without repetition, 
before CE may identify IDA patients least likely to benefit from CE 
and improve resource utilization.

To answer our second objective, no significant comorbidity was 
found to be consistent among the group with positive findings. 
However, of the 25 positive studies, the most common factor was the 
use of PPI (n=7 [28.0%]), likely initiated to decrease the possibility of 
upper GI bleeding. The second most common factor was the use of 
NSAIDs (n=6 [24.0%]). NSAIDs have erosive effects on the intestinal 
mucosa, which can denude both gastric and small intestinal tissue 
(18). This can, therefore, produce a positive finding on CE despite the 
lack of true pathology.

Most patients (both positive and negative findings) were managed 
supportively (n=79), with oral or parenteral iron supplementation 
being the most common therapy (n=72).

Interestingly, 72% of the group A patients were recommended sup-
portive therapy (n=18). This was the largest group in terms of manage-
ment strategies for positive CE yields. As for negative findings (group B 
patients), 87.0% (n=60) resulted in supportive management, while 
the remaining management groups consisted of only a few patients 
each. The results in group B were expected because these patients did 
not demonstrate any significant GI abnormalities on CE; therefore, no 
other intervention was taken and they were supportively treated for 
IDA. Collectively, these two groups received similar management 
strategies regardless of findings. For some patients, this may suggest 
that it is irrelevant whether they have a positive or negative finding on 
CE because they would ultimately incur the same treatment.

In agreement with the ICCE consensus statement from 2005 (12), 
we found that sufficient selection criteria for CE has not yet been 
established for IDA patients.

Limitations
Limitations of the present study include: single-centre experience; 
single endoscopist reader; and the inability of FOBT negativity to 
exclude intermittent occult blood loss, for which there is no gold stan-
dard for detection.

Figure 1) Management of negative/normal findings on capsule endoscopy 
(CE). Hb Hemoglobin
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COnCLuSiOn
The overall yield of CE in the setting of IDA without evidence 
of GI bleeding has a very low diagnostic yield (25%). It remains 
‘low yield’ despite achieving a positivity rate of 45%, which is 
similar to our overall CE experience, after excluding those whose 
IDA may be attributed to low dietary intake and menorrhagia. 
The main issue revolves around the fact that most of the lesions 
found on CE were, in fact, within reach of a standard endoscope, 
meaning they could have been managed without using CE. 
Additionally, post-CE management remained mostly supportive 
in the form of iron supplementation regardless of findings, fur-
ther highlighting the need for adequate iron replacement before 
initiating CE studies. Thus, for IDA patients referred to this 
particular centre with no evidence of GI bleeding, the value of 
CE is extremely limited. These data can be used to decide on the 
appropriate use of this important small bowel diagnostic tool and 
also to advise patients accordingly so that both the physician and 
the patient have realistic expectations if the CE study is 
performed. 
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