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Capsule retention: prevention, diagnosis and management
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Abstract: Capsule retention (CR) has been defined as capsule remaining in the digestive tract for a minimum
of two weeks. CR occurs approximately in 2% of all patients undergoing small bowel capsule endoscopy (CE).
Prompt diagnosis of CR is important, as it has relevant clinical implications. CR should be suspected in (I) all
asymptomatic patients who do not report capsule excretion within 15 days from capsule ingestion; and (II) patients
with obstructive or perforation-related symptoms in which the capsule has not been excreted, regardless of the
time between the onset of symptoms and capsule ingestion. Abdominal plain X-ray is the preferred test to confirm
CR. An abdominal CT scan should be performed, on individual basis, if knowledge of the precise location of the
retained capsule is necessary or whenever clinically indicated. Since CR is usually asymptomatic, an initial watchful
monitoring is suggested. In inflammatory bowel disease (IBD) patients, a short course of medical therapy may
allow capsule excretion. Nevertheless, in long-term CR, some cases of capsule fragmentation, acute obstruction
and perforation have been described. Therefore, retrieval of the retained capsule is recommended if asymptomatic
CR lasts for long time. A safe capsule retrieval is usually performed by endoscopy, whereas surgery remains a viable
alternative if the first is unsuccessful or when clinically indicated. Either Patency Capsule® (PC) or dedicated small

bowel cross-sectional imaging techniques have been proposed to prevent CR. Both have pros and cons, but head-

to-head comparative studies are lacking.
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Introduction

Capsule endoscopy (CE) allows direct and non-invasive
examination of the entire length of the small bowel and
it has become the gold standard in evaluating suspected
diseases of the small bowel (1-3). CE is considered an
overall safe procedure; capsule retention (CR) remains the
most relevant procedure-related complication, since it can
potentially lead to acute SB obstruction and/or surgical
intervention.

CR has been traditionally defined as having a capsule
retained in the digestive tract for a minimum of 2 weeks (4).
This definition has some limitations. First, the 2-week
timeframe was arbitrarily selected by experts’ consensus.
Second, it does not take into account either the CE findings
or the patient’s symptoms. Nevertheless, this definition is so
practical and easy to use that it is nowadays widely applied
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in both clinical practice and research setting.

Preventing CR

According to the abovementioned definition, in both large
population-based studies and in a recently published meta-
analysis of 67 studies, the overall CR rate is approximately 2%
(5-13). Recently, Iijima ez 4/. (14) evaluated the time-trend of
CR rate, by comparing US, EU and Japan pre-marketing and
post-marketing data. Interestingly, the authors found that CR
rate has remained stable in over 10 years.

Several studies have been performed to identify risk
factors associated with CR. CR rate does not correlate
with capsule size (13-17), and/or patient’s age (18-20).
Conversely, the rate strictly depends on clinical indication.
When CE was performed in 773 young healthy volunteers
during a pharmaceutical trial, no CR was reported (21).
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The retention rate in patients with suspected small bowel
bleeding is approximately 2% (range: 0-7%), which is similar
to that observed in patients undergoing CE for chronic
diarrhea or abdominal pain (6). However, it increases up to
13% (22) in patients with a higher risk of harboring small
bowel strictures, such as those with inflammatory bowel
disease (IBD). Among them, a substantially higher CR rate
is reported in case of established versus suspected IBD (8.0%
versus 3.5%) (6). The highest CR rate has been observed in
patients undergoing CE for subacute small bowel obstruction
(10-20%) (23,24) or in patients with small bowel tumors
(10-25%) (25-27). Furthermore, previous small bowel
resection, abdominal radiation therapy and chronic use of
high-dose non-steroidal anti-inflammatory drugs (NSAIDs)
(9,28-31) are considered risk factors for CR. All these data
emphasize the need to carefully assess the past clinical history
of patients, before performing CE, in order to identify
those deserving a dedicated preliminary work-up aimed at
preventing CR.

For this purpose, both small bowel follow-trough (SBFT)
and abdominal computed tomography (CT) have been
demonstrated to be highly inaccurate, with a majority of
patients with CR having a previous normal examination
(7,32,33). Two other modalities have been more recently
proposed, in order to prevent CR: Patency capsule®
(PC) and dedicated small bowel cross-sectional imaging
techniques, including CT enterography/enteroclysis (CTE)
and magnetic resonance enterography/enteroclysis (MRE).

The PC system is described in detail elsewhere (34).
Since its use closely mimics a CE procedure, it would be
the ideal tool, at least form a theoretical point of view, to
test small bowel patency before CE. Furthermore, it does
not necessarily require exposure to radiation, it is relatively
inexpensive and it can be easily repeated. Fernindez-
Urién er al. (7) retrospectively checked more than
5,400 CE procedures performed in over ten years (from
2001 to 2012) and found that, although no significant
differences were disclosed, the CR rate was higher in
pre-PC era and in those institutions that had never used
PC, than in post-PC era: 1.7% and 1.8% versus 1.2%,
respectively. Consistently, several case series (33-38) and a
recently published meta-analysis (39) (overall including five
studies and 203 patients) confirmed the accuracy of PC test,
with a sensitivity of 97% (95% CI, 93-99%), a specificity
of 83% (95% CI, 65-94%) and an area under the receiving
operator curve (ROC) of 0.9557. However, although a
negative PC test (i.e., when PC is excreted intact or the
radiofrequency scanner does not identify the tag within
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the predefined time of dissolution) seems to effectively
minimize the risk of CR (40-42), the specificity of the PC
test remains an issue. In fact, Nemeth ez 4/. (43) reported
that among 18 IBD patients with positive PC test who
eventually underwent CE, only two experienced CR. Other
authors (40) documented no case of retention in 5 patients
with spondyloarthritis, despite a positive PC test (i.e.,
capsule documented in patient’s body after the predefined
time of dissolution, or caspsule excreted in fragments within
the predefined time of dissolution). Therefore, these data
seem to question the discriminative power of PC, since all
patients with positive PC are excluded from CE, although
this examination might be helpful in the diagnostic process.
Moreover, some patients, referred to PC to prevent CR and
hence a potential acute obstruction, developed obstructive
symptoms induced by the PC (44-47).

As far as dedicated small bowel cross-sectional
techniques are concerned, they have the advantage to be
widely available, to be reimbursed, and especially to provide
a comprehensive staging of the underlying disease thanks
to their panoramic view. Nevertheless, although some
differences between CT- and MR-based techniques exist,
their overall sensitivity in identifying small bowel strictures
remains largely suboptimal (41,48,49) and, even when a
tight stenosis is identified, this does not reliably predict
the capsule passage (50). Last but not least, the reliability
of dedicated cross-sectional imaging techniques appears to
be highly operator-dependent (51). This is a relevant issue,
since it can impact on their use in the everyday clinical
practice.

Unfortunately, studies comparing PC and dedicated
small bowel cross-sectional imaging techniques in patients
at increased risk for CR are limited, at present time.
Particularly, there are no back-to-back or randomized
studies, and available retrospective studies or case series
yielded conflicting results. In the study by Yadav et a/. (42)
the authors showed a substantial equivalence between the
two techniques (negative predictive value of 91% and 94%
for PC and radiological techniques, respectively). However,
this study was carried out in a single tertiary referral center
with dedicated radiologists and highly selected patients
(42 patients, 60% of them with Crohn’s disease).
Conversely, a multicenter Italian study (41), carried out in a
clinical practice setting, including a large number of centers
and unselected patients with different risk factors for CR,
showed that the retention rate was significantly lower (0.7%)
in high risk patients with negative PC than in those with
negative dedicated small bowel cross-sectional imaging
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(8.3%). In the light of these limited data, we can conclude
that cross-sectional techniques and PC are both effective in
decreasing the retention rate, although none of them is able
to completely eliminate the risk of retention. Interestingly,
as showed by Yadav er al. (42), the sensitivity in predicting
CR can reach 100%, when PC and dedicated small bowel
cross-sectional imaging techniques are combined. This
could be the starting point for planning new protocols in
the future, in which the combination of different methods
will allow to offset present limitations, making CE even
safer.

CR diagnosis

Promptly suspecting and quickly undertaking the
necessary work-up to confirm CR are of paramount
importance. In fact, the diagnosis of CR has relevant clinical
implications (1). Although CR is usually asymptomatic, some
cases of acute obstruction and perforation have been reported
(6-13,52-56). Furthermore, if CR is readily diagnosed, some
subgroups of patients can receive medical treatments (i.e.,
steroids in IBD patients) (7,57,58), which may favor capsule
excretion in up to 20-30% of cases (7,57,58). Last but not
least, some patients having performed CE might need to
undergo MR imaging tests in the future. Although two case
reports described that MR was uneventfully performed
in capsule carriers (59,60), it is still contraindicated and
potentially harmful in these patients.

CR should be suspected in two groups of patients: (I)
asymptomatic patients who have not reported capsule
excretion within 15 days after its ingestion; and (II) those
developing obstructive or perforation-related symptoms
in which the capsule has not certainly been excreted.
Interestingly, in the second group of patients, the index of
suspicion must remain high regardless of the time elapsed
between capsule ingestion and the onset of symptoms, as
several cases in which acute obstruction has occurred several
years after capsule ingestion are reported in the literature
(54,61,62). Fortunately, patients with symptomatic CR are
a small minority (less than 2% of all retentions) (7,8,10-12).
Because of clinical symptoms, these patients first undergo
abdominal CT and eventually surgical intervention, which
is mainly aimed at treating the cause of CR, along with
capsule retrieval. The first group of patients represents the
large majority of patients with suspected CR. Although all
patients undergoing CE receive detailed oral and written
instructions about the need to carefully check the feces
to ensure capsule excretion (2), many of them do not give
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the necessary importance to this task (5), mostly because
of reluctance in checking their feces. In fact, some cases
in which the retention was accidentally discovered several
years after capsule ingestion have been reported (52,53,63).

Nowadays, in asymptomatic patients, plain abdominal
X-ray, performed 15 days after capsule ingestion, is the
preferred tool to confirm CR. This test is readily available
worldwide, easy to perform, non-invasive, repeatable and
inexpensive. Furthermore, thanks to the presence of metal
internal components (i.e., the batteries), the capsule is easy
to identify by X-ray. Rarely, metallic implants (e.g., vascular
stents, staples) might mask the capsule and, whenever it
is reduced in small fragments, these can be difficult to
detect. In addition, the determination of the exact location
of a retained capsule (i.e., distinguishing between small or
large bowel) by plain abdominal X-ray may be challenging.
To overcome these drawbacks, the use of CT has been
therefore suggested (54,56,64). CT can give a precise
capsule location (Figure I) and provide data about the cause
of CR, however it implies the exposure to a higher dose
of ionizing radiations. Therefore, it should be used only
in selected patients, when an accurate capsule location is
needed (e.g., when planning capsule retrieval, etc.) or when
clinically indicated (e.g., to evaluate possible cause of CR).
Interestingly, Girelli ez a/l. (65) have successfully identified
a retained capsule by ultrasound, as it sonographically
appears as a hyperechoic egg-shaped image with acoustic
shadowing. Nevertheless, small bowel ultrasound requires
a specific training and can provide only limited data about
precise capsule location.

In asymptomatic patients, when CE findings (i.e.,
strictures or obstructing masses, Figure 2) suggest a possible
CR, a timeframe shorter than two weeks for the X-ray is
advisable. In these patients, the subsequent diagnostic work-
up is mostly driven by capsule findings, but the evidence
of CR may impact on the timing and selection of further
diagnostic and therapeutic procedures. Nevertheless, there
are no data about the optimal timing for performing the X-ray
in these patients. Since in clinical practice the majority of
capsules are excreted within 3-7 days (5), in order to avoid
unnecessary X-ray exposure, it seems reasonable to plan an
abdominal X-ray after 7 instead of 15 days after ingestion in
these patients.

On the other hand, some authors (5) also suggest
that performing X-ray might be completely avoided in
asymptomatic patients with complete CE (i.e., capsule
reaching the cecum during the recording time). Sachdev
et al. (5) reported that in 75 of 115 patients, the capsule
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Figure 1 Abdominal computer tomography (CT), performed 20 days after ingestion, showing the retained capsule (red arrows) located at

the splenic flexure (A: axial view; B: coronal view).

Figure 2 Inflammatory stenosis (A) and submucosal mass (B) identified at capsule endoscopy, leading to capsule retention (CR).

successtully reached the colon during recording time, and
none of these patients had CR. Therefore, reaching the
cecum during recording is considered reassuring because
cases of colonic retention in patients undergoing CE for the
evaluation of the small bowel are very rare (less than 1% of
all retentions) (7).

Managing CR

As mentioned above, in patients with CR and obstructive or
perforation-related symptoms, an individualized diagnostic
work-up should be promptly undertaken. Conversely,
an initial watchful monitoring is recommended (1) in
asymptomatic patients with X-ray-proven CR.
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This approach is advisable for several reasons. First,
35-50% of patients with CR will excrete capsule naturally
after more than 15 days without any therapy (7,12).
Furthermore, as already mentioned, medical therapy can
facilitate capsule excretion in selected subgroups of patients
(7,57,58). Last but not least, acute obstruction is rare.
Nevertheless, although a spontaneous uneventful natural
excretion occurring 2.5 years after capsule ingestion has
been published (8), some case reports (29,54-56) described
complications in patients with long-lasting CR. In these
patients the retention remained asymptomatic for years,
and unpredictably perforation or obstruction occurred.
These complications seem to be due to capsule remaining
for long time in pre-stenotic dilated segments or to capsule
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Figure 3 Retained capsule retrieved by a Roth-net during device-
assisted enteroscopy (DAE).

disintegration with potentially harmful fragments (i.e., small
flat batteries) navigating within the small bowel lumen.
Therefore, in asymptomatic patients, despite the initial
watchful monitoring remains the most reasonable option,
leaving the capsule un-retrieved for a long time can be
harmful and may expose patients to delayed complications.
At present there are no studies exploring the optimal
timing for capsule retrieval in asymptomatic patients.
However, since spontaneous excretion, as well as the onset
of acute obstructive symptoms, usually occurs in 4-12 weeks
(7,8) after ingestion, capsule retrieval should be reasonably
proposed if the capsule should be reasonably proposed
in 3-6 months in these patients. At that time the patient
has to be fully informed about both the risks of holding
the capsule for longer and about the available options
for capsule retrieval. These are basically represented by
surgical intervention and endoscopy. In the early CE studies
(9,32,66,67), almost all patients with CR were referred
for surgical intervention. Nowadays, the advent of new
endoscopic techniques, allowing for an extensive evaluation
of the small bowel in a mini invasive way [namely device-
assisted enteroscopy (DAE)] marginalized the need for
surgery. Nonetheless, surgical intervention remains the first
choice in all cases in which diagnostic tools unequivocally
suggest the presence of a neoplastic disease. In these cases
surgery is primarily aimed at treating the small bowel
disease, simultaneously allowing the capsule retrieval.
If capsule is retained in the small bowel and no surgical
treatment is required, DAE has proven to be extremely
effective (90-100% of cases) in ensuring the capsule
retrieval (Figure 3) (68-71). Similarly, gastroscopy and push
enteroscopy have been used to retrieve capsule retained in
the upper gastrointestinal tract (e.g., in patients with gastric
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retention, Zenker’s or duodenal diverticula) (32,72,73).

Conclusions

CE has been introduced in clinical practice more than
15 years ago. The experience accumulated confirms that
it is a safe examination and CR remains the only relevant
procedure-related complication, whose frequency, as well as
CR risk factors, has been clearly documented in very large
population based studies in different Countries. Similarly,
the tendency of CR to be asymptomatic for a long time is
substantially confirmed in many case reports and case series,
and studies describing the possibility to endoscopically
retrieve the capsule are based on convincing and consistent
case series. Conversely, the available studies on CR
prevention are characterized by important methodological
limitations, which make it difficult to draw firm conclusions
as well as to translate them in everyday clinical practice. In
this setting, large, prospective randomized or back-to-back
studies are needed to determine which is the best preventive
strategy.
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