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Abstract
Aim: Small bowel capsule retention is rare, with a rate of approximately 2%, defined as visible retention on plain 
film of abdomen (PFA) after 14 days. Currently, PFA is performed if the capsule is not seen to reach the large bowel 
during recording. Alternatively, for upper gastrointestinal (UGI) capsule studies, the risk of retention is determined 
if the capsule fails to reach the small bowel during recording. Given the similar physical specifications of the 
capsules (Medtronic) used, we considered whether 14-day PFA is no longer required for small bowel capsules not 
observed in the large bowel.

Methods: The use of patency capsules in our lab allows careful selection of small bowel capsule studies to 
minimize the risk of retention. All PFAs performed over a five-year period were reviewed to determine if careful 
selection and use of patency negate the need for capsule retention PFA screening.

Results: In total, 688 small-bowel capsules were performed during the study period, and 3.6% had prior patency 
capsules. Thirty-one PFAs with a query of capsule retention were performed during the study period on 28 
patients. This included 15 females, and the median age was 53.5 years. None of the films demonstrated capsule 
retention.
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Conclusion: Our data suggest that 14-day PFA may no longer be required for small bowel capsules not seen to 
reach the large bowel. Advice regarding symptoms of capsule retention and precaution with magnetic resonance 
imaging, similar to current UGI capsule advice, may suffice. This may reduce the burden on radiology imaging slots 
and, in particular, eliminate unnecessary radiation exposure and repeat hospital attendance for patients.
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INTRODUCTION
Video capsule endoscopy (VCE), first introduced in 2000[1], has an increasingly important role in 
gastrointestinal investigation. Most commonly used to identify a cause for anemia, occult gastrointestinal 
bleed, or characterize and diagnose small bowel inflammatory bowel disease, capsule endoscopy technology 
has recently advanced to allow video inspection of the entire gastrointestinal tract. Procedures and patient 
preparation are tailored to the intestinal segment of interest, similar to standard endoscopy. Upper 
gastrointestinal tract, small bowel, and colon capsules all require specific fasting and preparation to achieve 
diagnostic mucosal views. Following the procedure, however, a more standard approach may be reasonable. 
The ingested capsule, regardless of recording segment, consists of similar components and size and must 
pass through the alimentary canal. Thus, post-procedure protocols should not differ in asymptomatic 
patients.

Capsule retention, defined as visible retention on plain film of abdomen (PFA) after 14 days, is the most 
concerning risk with VCE[2]. Overall retention risk is low, estimated at 1.2%-4.63%[3], and in the absence of 
symptoms of capsule retention, conservative management is often advocated. Retention risk may be 
reduced further by careful patient selection, use of patency capsules, and screening of referrals by an 
experienced capsule endoscopist. Currently, if a small bowel capsule is not seen to pass into the caecum 
during the recording window [Figure 1], a follow-up PFA is advised by current guidelines 14 days later to 
identify possible capsule retention[2,4,5]. With regard to upper gastrointestinal tract capsule endoscopy, the 
protocol and recording window does not allow sufficient time to observe the capsule passing into the 
caecum. A routine PFA in these cases is, for the most part, unnecessary and would significantly burden both 
radiology departments and patients with repeat hospital attendance. In addition, as capsule endoscopy 
services continue to expand, in part driven by the COVID-19 pandemic, a large increase in capsule 
procedures may be expected.

To reduce the effect an increased capsule endoscopy service may have on radiology departments and to 
improve patient care and experience, we aimed to standardize the post-capsule procedural advice offered to 
asymptomatic patients. We considered whether current guideline advice[2] of a 14-day PFA in small bowel 
capsule cases not seen to reach caecum is no longer required in the absence of patient symptoms, similar to 
upper gastrointestinal tract VCE. To better inform patient safety, future risk of retention, and address 
whether PFA is required or a more generalized patient information booklet may suffice, a review of all small 
bowel VCE and PFAs performed within our unit over a five-year period was performed.

METHODS
In an Irish single-center tertiary referral unit for VCE, all cases of small bowel VCE requiring PFA 
performed over a five-year period were reviewed. This included PFAs evaluating possible capsule retention 
14 days post VCE as well as those undergoing luminal patency capsule testing. Cases where a cause for 
capsule retention was identified on the capsule recording and those with symptoms suggestive of 
obstruction were evaluated separately, as they did not undergo 14-day follow-up PFA but rather definitive 
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Figure 1. Representative images of small bowel video capsule passing from terminal ileum through the ileo-caecal valve and into the 
caecum.

management based on VCE findings. Approval for this study was granted by the Cork university-affiliated 
hospital’s clinical ethics review board.

All referrals for capsule endoscopy to our unit are screened by an experienced capsule endoscopist and 
laboratory scientist to ensure accurate indication, patient suitability, and safety. All patients with suspected 
inflammatory bowel disease have prior magnetic resonance enterography performed as standard care, for 
example, and those with increased risk for stricturing luminal disease undergo luminal patency capsule 
testing prior to VCE. Appropriate patients then proceed to video capsule endoscopy.

Clear instructions for bowel preparation are sent to patients prior to attending for capsule ingestion. The 
day prior to the capsule study, patients consume clear liquids only in addition to the bowel preparation 
regime and fully fast for 12 h prior to the study. On the day of the study, the patient’s history is revisited to 
ensure accuracy and compliance with pre-procedure protocol is confirmed. All procedures are carried out 
following current health service executive guidelines on hand hygiene and the use of personal protective 
equipment. The device recording equipment is then fitted to the patient. The capsule, once inspected to 
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ensure its integrity and paired with a recording device, is then swallowed with water containing Simethicone 
to aid small bowel mucosal views. Following confirmation that the capsule has entered the stomach, the 
patient remains fasting for a further 2 h, after which water may be consumed, followed by solid food from 4 
h. Post-procedure, the capsule data are reviewed and cases where the capsule has not reached the caecum by 
the end of the recording window are flagged for follow-up 14-day PFA to evaluate capsule retention[2,4,5].

The current practice for upper gastrointestinal tract capsules where the capsule is unlikely to be seen to 
reach the caecum given the shorter recording time and protocol variation is to advise patients to attend the 
hospital if they experience any abdominal symptoms suggestive of capsule retention or obstruction. 
Additionally, a PFA is advised prior to a future MRI to ensure the capsule has passed.

RESULTS
During the five-year study period, 688 small bowel VCE were performed. Of these, 3.6% (25/688) 
underwent prior patency capsule testing. All patients who required patency capsules during this study 
period were deemed suitable to proceed with capsule endoscopy. Cases where there was clear video 
evidence of capsule hold-up or significant small bowel pathology on the video recording were excluded 
from primary analysis.

Twenty-eight cases were identified where the capsule was not seen to reach the large bowel within the 
recording window. Of these, 15 cases were female and the median age was 53.5 years (range 23-85 years). In 
total, 31 PFAs were performed to investigate possible capsule retention, none of which demonstrated 
definitive evidence of capsule retention [Figure 2]. Two patients underwent a second PFA as the first did 
not demonstrate clear capsule progression, although both patients remained asymptomatic. The capsule was 
demonstrated in the large bowel or was excreted on repeat PFA. A third patient had a repeat PFA due to a 
metal artifact in the abdomen, which was deemed unrelated to the capsule which had been excreted. In only 
one case where the video capsule could not be confirmed to reach the caecum did a patient report 
abdominal pain post VCE. Subsequent PFA demonstrated the capsule had been excreted.

Of the cases that underwent follow-up PFA to assess for capsule retention, ten VCE studies were indicated 
to evaluate small bowel inflammatory bowel disease (IBD), seven for investigation of iron deficiency 
anemia, one for polyp surveillance in Peutz-Jeghers syndrome, and one to further investigate abnormal 
terminal ileum thickening on cross-sectional imaging. The remaining nine cases were referred from external 
services and access to indication was unavailable. None of these video capsule cases identified findings 
consistent with an obstructing lesion, stricture, or other concerning features that would potentially result in 
capsule retention.

DISCUSSION
Our data show no cases of unexpected capsule retention identified over a five-year period, with 688 small 
bowel video capsule endoscopies performed. In addition, our patency capsule rate was 3.6%, used in 
addition to cross-sectional imaging to help determine the risk of capsule retention.

Our data compare favorably with previous studies where capsule retention rates are estimated to be 
1.2%-4.63%[3]. In the absence of obstructive symptoms, capsule retention risk is estimated lower at 0.3%[6]. 
Our findings may be explained, in part, by the exclusion of cases where significant pathology or capsule 
hold-up in the small bowel was identified on the capsule recording. This was done as our study aim was to 
assess the utility of 14-day PFA follow-up of asymptomatic cases where the capsule has not clearly reached 
the colon during recording, as currently recommended[2]. With no such cases of capsule retention identified 
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Figure 2. The number of cases of video capsule endoscopy performed during the study period and the number of cases of retention 
identified on 14-day plain film abdomen (PFA) follow-up.

on PFA, we suggest that routine follow-up PFA in these cases may no longer be required. This may reduce 
the need for repeat patient attendance to hospital and, in addition, reduce the burden on radiology PFA 
services and unnecessary radiation exposure for patients.

In the majority of cases of suspected capsule retention, particularly in the absence of obstructive symptoms, 
conservative treatment options are often appropriate[7]. The use of corticosteroids or immunomodulators 
may result in spontaneous capsule excretion, particularly in cases of IBD[3,8]. In a previous large retrospective 
study of 2300 patients, including 196 with small bowel Crohn’s disease, capsule retention was seen in five 
cases[8,9]. In three of these cases, the capsule passed spontaneously after steroid therapy, with two patients 
undergoing surgery for capsule retrieval[8,9]. Furthermore, a 10-year retrospective study identified capsule 
retention in 1% (25/2401) of cases, most commonly in cases of Crohn’s disease and occult gastrointestinal 
bleeding[10]. Previous gastrointestinal surgery was also found to correlate with the risk of retention, with an 
odds ratio of 7.64 (95%CI: 3.45-16.93, P  <  0.001)[10]. Five of these cases required emergency endoscopic or 
surgical removal. Notably, this study reports that symptoms had resolved for all cases of capsule retention 
after follow-up or intervention, suggesting the presence of symptomatic capsule retention. Surgical 
intervention is rarely required; endoscopic retrieval, such as device-assisted enteroscopy, may be 
considered, but a conservative, observant approach is often sufficient in the absence of symptoms[3,7].

We suggest that careful history taking and referral screening helps identify and reduce the risk of capsule 
retention in patients undergoing VCE. In addition, the appropriate use of cross-sectional imaging and 
patency capsule testing further reduces the risk of both symptomatic and asymptomatic capsule 
retention[8,11]. Our study is limited, however, as a retrospective review and access to some external referral 
data were unavailable. As mentioned above, cases with clear evidence of luminal pathology on video 
recording and capsule hold-up were not included in the analysis and underwent specific intervention and 
management. In the future, information booklets for patients with advice to seek urgent medical attention 
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should they develop abdominal symptoms post-VCE, as well as recommendations regarding future 
potential MRI, may suffice in asymptomatic cases without clear evidence of capsule excretion. In cases of 
confirmed Crohn’s disease, perhaps a more cautious approach is wise until further data are available.

In conclusion, a PFA is often requested following small bowel video capsule endoscopy to rule out capsule 
retention. This is particularly so in cases where the capsule is not seen to reach the caecum within the 
recording window. We question the value of PFA in asymptomatic patients where the capsule is not seen to 
pass the ileocaecal valve. In total, 28 cases were identified from a 688 cohort of capsule studies where PFA 
was required to exclude capsule retention. No cases of unexpected capsule retention over a five-year period 
were identified. No intervention was required in any case. Our data suggest that 14-day PFA may no longer 
be required for small bowel capsules not seen to reach the large bowel in asymptomatic cases. Careful 
screening of referrals and use of patency capsule and cross-sectional imaging may further reduce the risk of 
capsule retention. In the future, larger prospective studies should be considered to further evaluate these 
findings and address new guideline implementation.
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