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ABSTRACT

Introduction: Capsule endoscopy (CE) has become a first-line 
tool for small bowel (SB) examination. However, adverse events 
(AEs), such as CE retention or aspiration, may occur. The aims of this 
study were to evaluate incidence, clinical outcomes and therapeutic 
approaches of CE-related AEs in the largest series published to date. 

Methods: Data from 5428 procedures performed at 12 
institutions between August 2001 and January 2012 were 
retrospectively analyzed. Baseline patient characteristics; procedure; 
type, localization and symptoms before/after AEs; previous patency 
tests performed; therapeutic management and patient´s outcome 
were recorded. 

Results: The overall incidence of CE-related AEs was 1.9%: 
2.0% for SB, 0.9% for esophageal and 0.5% for colon CE. The 
incidence of capsule retention was significantly higher than capsule 
aspiration (1.87% vs. 0.003%; p < 0.05), in patients suffering from 
inflammatory bowel disease (IBD) than in obscure GI bleeding (OGIB) 
(3.3% vs. 1.5%; p < 0.05) and in patients with the combination of 
nausea/vomiting, abdominal pain and distension. The SB was the 
most frequent localization of retention (88.2%). The use of patency 
tests -except for Patency© capsule- before CE was not a good predictor 
for AEs. Most of the patients with AEs developed no or mild symptoms 
(97%) and were managed by non-surgical methods (64.4%). 

Conclusions: CE-related AEs are uncommon and difficult to 
predict by imagiological examinations. SB retention, that is usually 
asymptomatic, is the most frequent AE. In absence of symptoms, 
non-surgical management of CE-related AEs is recommended.

Key words: Capsule endoscopy. Adverse events. Small bowel. 
Retention. Aspiration.

INTRODUCTION

Since its introduction in 2001 (1), capsule endoscopy 
(CE) has demonstrated to be an accurate, painless and safe 
procedure for patients (2-4). In fact, it is being currently 
considered as a first line diagnostic tool for small bowel 
examination. However, adverse events (AEs) during CE 
procedures such as capsule retention or aspiration can oc-
cur, ranging from 0% in healthy volunteers to 21% in those 
patients with suspected small bowel obstruction (2,5-8). 
Since most of CE-related AEs have been published as case 
reports or case-series (9-13), there is a lack of consensus on 
this topic and many questions remain open. A better knowl-
edge of CE-related AEs could have a positive influence 
in patients´ outcome. The aims of the present study were 
to evaluate the incidence, related factors, clinical course 
and therapeutic approach of CE-related AEs in the largest 
series published so far.

PATIENTS AND METHODS

Data from all CE procedures performed at 12 institutions all 
around Spain between August 2001 and January 2012 were retro-
spectively analyzed. In order to simplify and facilitate data com-
pilation, a basic questionnaire containing standardized questions 
and answers specially designed to obtain the target information was 
developed. All participants were asked to search for the requested 
information in databases and/or patients’ medical records. Incom-
plete questionnaires were not taken into account for the analysis. 
The variables included in the analysis were: 

–  Patient baseline characteristics: Age, gender, procedure indi-
cation, previous history of inflammatory bowel disease (IBD), 
surgery, radiotherapy and drugs such as ASA or NSAIDs, 
symptoms prior CE procedure such as frequent bronchial as-
pirations, abdominal pain/discomfort, diarrhea, dysphagia and/
or nausea/vomiting. 

–  CE procedure: Oesophageal, small bowel or colon.
–  Type of AE: Capsule retention and location (esophagus, stom-

ach, small bowel and colon), capsule aspiration and others.
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–  AEs-related symptoms: Abdominal pain/discomfort, abdominal 
distension, nausea, vomiting, cough, dyspnea and others. 

–  Previous gastrointestinal (GI) patency tests: Small bowel fol-
low through, CT-scan, Patency© capsule and others.

–  Clinical course/therapy: Spontaneous resolution, medical 
therapy, endoscopic therapy, surgery and others.

–  Final diagnosis: NSAIDs stricture, tumor, IBD, idiopathic 
stricture and others.

–  CE-related AEs considered in this study were: Capsule 
aspiration, capsule retention and CE-induced hemorrhage 
or perforation. Technical failures such as “end of battery 
life”, “recording gaps” or illumination issues were not con-
sidered as CE-related AEs. Capsule retention was defined 
as a capsule remaining in the GI tract for 15 days or less 
if medical, endoscopic or surgical intervention had been 
initiated (14).

The clinical research ethics committee of each institution ap-
proved data compilation. Quantitative variables have been present-
ed as mean [range] and qualitative variables as simple proportions. 
For comparison purposes, Pearson chi-square test was used for 
qualitative variables. P values under 0.05 were considered statis-
tically significant. Data compilation and management has been 
performed using the SPSS version 15.0 (Chicago, Il).

RESULTS

Data from 5,428 CE-procedures (63% males and 37% 
females; mean age 58.2 [15-82]) were included in the anal-
ysis. All CE-related AEs questionnaires were received ac-
cording with the instructions given before the study.

CE-related AEs incidence

Table I shows CE-related AEs incidence. The overall 
incidence of CE-related AEs was 1.9% (104 out of 5,428 
patients included in the analysis). Most of AEs were ob-
served during small bowel CE (97% for small bowel, 
1.7% for esophageal and 1.3% for colon CE). However, 
no statistically significant differences were observed in 
the incidence of AEs depending on the capsule used: 
2.0%, 0.9% and 0.5% for small bowel, esophageal and 
colon CE, respectively, (p > 0.05). Capsule retention in 
the GI tract was the most frequent AE and its incidence 
was significantly higher than the one observed for cap-
sule aspiration and other AEs (1.87% for capsule reten-
tion, 0.003% for capsule aspiration and 0% for other 
AEs). Focusing on the localization of capsule reten-
tion in the GI tract, small bowel was the most frequent 
site –88.2% (90/102) of cases– followed by esophagus 
(9/102; 8.8%), stomach (2/102; 1.9%) and colon (1/102; 
0.9%). Most of the AEs were seen in patients with ob-
scure gastrointestinal bleeding (OGIB) but the incidence 
was significantly higher in IBD patients: 1.5% and 3.3%, 
respectively (p < 0.05). Figures 1-4 show some cases of 
CE-related AEs.

Symptoms before CE-related AEs

Table II shows the relationship between CE-related AEs 
incidence and symptoms before CE procedures.

CE-related AEs were more frequent in patients who 
had symptoms (frequent aspirations, dysphagia, nausea/
vomiting, abdominal pain, abdominal distension and/or 

Table I. CE-related AEs incidence

AEs 
(n)

Study 
population (n)

Incidence 
(%)

Overall 104 5,428 1.9 -

Capsules > 0.05

 PillCam™ ESO 2 212 0.9

 PillCam™ SB 101 5,013 2.0

 PillCam™ COLON 1 203 0.5

AEs < 0.05

 Aspiration 2 5,428 0.003

 Retention 102 5,428 1.87

 Other 0 5,428 0

Indications < 0.05

 OGIB 55 3,531 1.5

 IBD 40 1,232 3.3

 Other 9 665 1.3

ns: Not significant; n/a: Not applicable.

Fig. 1. Ileal fibrotic stricture that resulted in capsule retention.
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Table II. Presence of symptoms before CE and AEs incidence

AEs (n) Study population (n) AEs incidence (%) pa

No symptoms 65 3,545 1.8 -

Any symptom 39 1,883 2.0 ns

 Aspirations 0 21 0 ns

 Dysphagia 1 24 4.1 ns

 Nausea/vomiting 3 154 1.9 ns

 Abdominal pain 14 735 1.9 ns

 Abdominal distension 2 65 3.0 ns

 Diarrhea 19 1,122 1.7 ns

 Pain + distension 5 38 13.1 < 0.05

 Pain + nausea/vomiting 7 123 5.7 < 0.05

 Distension + nausea/vomiting 1 12 8.3 < 0.05

 Pain + distension + nausea/vomiting 3 10 33.3 < 0.05

ns: Not significant; aCompared to AEs incidence in patients without the evaluated symptom/symptoms.

Fig. 2. Capsule bronchoaspiration.

Fig. 3. Surgical retrieval of a retained capsule.

Fig. 4. Endoscopic retrieval of a retained capsule.

diarrhea), prior to capsule procedure. The incidence of 
capsule retention in the small bowel was significantly 
higher when the following combinations were observed 
before CE procedures: Abdominal pain and abdominal 
distension (13.1%), abdominal pain and nausea/vomiting 
(5.7%), abdominal distension and nausea/vomiting (8.3%) 
and abdominal pain, abdominal distension and nausea/
vomiting (33.3%). The presence of 1 symptom alone or 
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other combinations were not related with a higher or lower 
incidence of AEs. On the other hand, the presence other ad-
verse events such as capsule aspiration or capsule retention 
outside the small bowel were not related to the presence 
of GI symptoms.

Influence of GI patency tests on CE-related AEs

All the information regarding the relationship between 
CE-related AEs and the use of GI patency tests is showed 
in tables III and IV. 

Although no statistically significant differences were 
found, CE-related AEs incidence was higher in pre-Pa-
tency© capsule era and in those institutions that had never 
used the Patency© capsule than in post-Patency© cap-
sule era: 1.7% (14/824) and 1.8% (16/881) versus 1.2% 
(25/2036), respectively (p > 0.05). The use of GI patency 
tests - except for Patency© capsule and MRI-enterography 
–before CE was not a good predictor for the presence of 
CE-related AEs. They were negative in 54.9% of capsule 
retentions. Capsule retention after a negative GI patency 
test procedure was significantly more frequent after small 
bowel follow through (SBFT) and abdominal CT-scan than 

after Patency© capsule and MRI-enterography: 1.9% for 
Patency© capsule, 0% for MRI, 21.5% for CT-scan and 
34.3% for SBFT (p < 0.05).

Presence of symptoms during CE-related AEs

Symptoms (different from those suffered before CE pro-
cedure) related to CE AEs were absent in 64/104 (61.5%) 
of the cases. When present, patients suffered from ab-
dominal pain in 25% (26/104) of cases, vomiting in 7.7% 
(8/104) of cases, abdominal distension in 1.9% (2/104) 
and other symptoms in 3.8% (4/104) of cases. The main 3 
digestive symptoms (abdominal pain, distension and vom-
iting) were seen only in 2 out of 104 (1.9%) patients. Both 
patients finally underwent surgery where a small bowel 
stricture was confirmed. On the other hand, capsule aspi-
ration was symptomatic in 50% of the cases (cough and 
moderate dyspnoea).

CE-related AEs resolution

Table V summarizes the outcome of CE-related AEs. 
CE-AEs resolution was non-surgical in 64.4% of the 

cases: In 39 out of 104 (37.5%) patients was spontaneous, 
in 20 out of 104 (19.2%) was induced by medical therapy 
(steroids in 17 patients and laxatives in 3) and in 7 out of 
104 (6.7%) was solved by endoscopy (3 by conventional 
digestive endoscopy, 3 by assisted-balloon enteroscopy 
and 1 by bronchoscopy). The mean time between CE-re-
lated AEs and resolution was 42 days (range 29-77 days) 
for spontaneous, 24 days (range 13-37 days) for medical 
therapy, 8 days (range 4-12 days) for endoscopic resolu-
tion and 82 days (range 3-122 days) for surgery. On the 
other hand, the mean time of capsule retention in those 
patients with no resolution was 1,432 days (range 234-
3,112 days). All of them had a Crohn´s disease and to date, 
they have not had symptoms related to capsule retention. 
Invasive capsule retrieval options were explained to all of 

Table V. CE-related AEs resolution

AEs 
(n)

Study 
population 

(n)

Frequency 
(%)

Time until 
resolution Days 

[range]

No resolution 7 104 6.7 1,432 [234-3,112]

Non-surgical 67 104 64.4 42 [29-77]

 Spontaneous 39 104 37.5 42 [29-77]

 Medical therapy 21 104 20.1 24 [13-37]

 Endoscopy 7 104 6.7 8 [4-12]

Surgical 30 104 28.8 82 [3-122]

Table III. Influence of Patency® capsule use on capsule 
retention incidence

AEs 
(n)

Study 
population (n)

AEs incidence 
(%)

p

Patency capsule ns

 Pre-Patency® era 14 824 1.7 -

 Post-Patency® era 25 2,036 1.2 -

 No Patency® era 16 881 1.8 -

ns: Not significant.

Table IV. Influence of GI patency tests in capsule retention 
incidence

AEs
(n)

Study 
population 

(n)

AEs 
incidence 

(%)
p

Negative GI 
Patency tests

< 0.05

 At least one 56 102 54.9

 Patency capsule 2 102 1.9

 SBFT 35 102 34.3

 CT-Scan 22 102 21.5

 MRI-enterography 0 102 0
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them but all rejected, so they underwent medical therapy. 
This option has not been enough to solve the problem as 
the capsules have not been excreted.

CE-related AEs final diagnosis

Table VI shows the final diagnosis of all CE-related 
AEs.

Those patients with capsule aspiration had no diges-
tive or respiratory abnormalities that could have predicted 
the adverse event. The most frequent abnormality in all 
patients with esophageal capsule retention (n = 9) was the 
presence of inflammatory strictures (n = 5; peptic origin in 
4 patients and eosinophilic origin in 1). All but one (1 pep-
tic stricture that underwent esophageal capsule endoscopy 
for varices screening) had had an upper endoscopy prior to 
CE procedure with no significant esophageal lesions. How-
ever, all these examinations were performed more than 
3 months before CE-procedures (14, 15, 20 and 22 weeks). 
There were 2 cases of capsule retention in the stomach and 
both were due to previous unreported pyloric inflammatory 
strictures (2 and 4 weeks). In both cases, the inflammatory 
nature of the strictures was confirmed by upper endoscopy 
and targeted biopsies. Most of the CE-related AEs were 
capsule retentions in the small bowel (90/104). The final 
diagnoses of these cases were as follows: IBD strictures 
in 39/90 cases (43.3%), tumors in 25/90 cases (27.7%), 

NSAIDs strictures in 8/90 cases (8.8%) and other in 18 
cases (20.0%). Finally, the unique case of capsule reten-
tion in the colon was a small bowel capsule retained in a 
colorectal cancer. The patient was an elderly man who un-
derwent small bowel capsule endoscopy because of severe 
anemia (he had had a normal colonoscopy 8 years before).

DISCUSSION

Due to its advantages, capsule endoscopy is currently 
considered as a first line diagnostic tool for small bowel 
examination (3,4). However, although not critical, it has 
some limitations such as incomplete procedures or low 
accuracy in some clinical scenarios –i.e: small bowel tu-
mors, hospitalized and diabetes patients, poor prepara-
tion…– and procedure-related AEs (2-4,6,15,16). Due to 
the low incidence of CE-related AEs, most cases have been 
published as case reports or small series (9-13). In fact, 
there is a lack of large series that could provide valuable 
information regarding real incidence, clinical outcome and 
management of CE-related AEs. The largest studies pub-
lished of CE-related AEs report an overall incidence of 
capsule retention –no other complications were taken into 
account– of 1.4%, 1.3%, 2.5%, 1.4% and 1.9%, respec-
tively (2,6,7,15,17). Our study reports the incidence of 
capsule retention but also the incidence of other CE-relat-
ed AEs such as capsule aspiration. Some information in-
cluded in this article has never been published before. The 
overall incidence of CE-related AEs in our study was 1.9% 
being 1.87% for capsule retention and 0.003% for capsule 
aspiration. No other CE-related AEs were found in our 
study population. The capsule retention incidence in our 
study is consistent with the previously mentioned articles, 
ranging between 1.3% and 2.5% (2,6,7,15,17). The inci-
dence of capsule aspiration in a large cohort of patients has 
not been previously analysed. It has been reported only as 
case reports (9,13,18,19). Our analysis demonstrates that 
the incidence of capsule aspiration is very low. In fact, 
aspiration was observed only in 2 out of 5,428 patients 
resulting in an incidence of 0.003%. The absence of symp-
toms in capsule aspirations can be dangerous because the 
capsule can be retained in the airway until video visualiza-
tion resulting in potential life-threating AEs including res-
piratory failure (19). Therefore, real time viewing, if pos-
sible, after capsule ingestion is highly recommended in 
elderly patients and in those situations where capsule swal-
lowing has been difficult or symptomatic. Capsule aspira-
tion should be considered an emergency. The presence of 
dysphagia is a relative contraindication for capsule endos-
copy. However, 24 out of 5,428 patients included in the 
present study had dysphagia and only 1 of them suffered 
from a CE-related complication but it was not an esopha-
geal retention or capsule bronchoaspiration. This patient 
suffered from a capsule retention in the small bowel. The 
presence of dysplagia was not correlated with esophageal 

Table VI. Final diagnosis in CE-related AEs

Aspirations n
Study 

population (n)
%

 No findings 2 2 100

Esophageal retentions

 GERD lesions 4 9  44.4

 Eosinophilic esophagitis 1 9 11.1

 Tumor 1 9 11.1

 Zenker´s diverticulum 1 9 11.1

 Motility disorder 2 9 22.2

Gastric retentions

 Inflammatory pyloric strictures 2 2 100

Small bowel retentions

 IBD strictures 39 90 43.3

 Tumors 25 90 27.7

 NSAIDs 8 90 8.8

 Other 18 90 20.0

Colonic retentions

 CRC 1 1 100



750 I. FERNÁNDEZ-URIEN ET AL. Rev esp enfeRm Dig (maDRiD)

Rev esp enfeRm Dig 2015; 107 (12): 745-752

retention or capsule aspiration in our study but since most 
of patients who undergo capsule endoscopy have previ-
ously undergone upper endoscopy, it is very unfrequent to 
see this complication in these patients (0% in our study). 
On the other hand, in those patients with dysphagia and at 
risk of proximal esophageal retention without organic ob-
structive lesions (i.e. Zenker´s diverticulum or esophageal 
motility disorder) or unable to swallow the capsule, it may 
be placed endoscopically in the stomach/duodenum. This 
eliminates the risk of esophageal capsule retention, delays 
and/or bronchoaspiration. According to the capsule used, 
there were no significant differences in the incidence of 
CE-related AEs in those patients who underwent esopha-
geal, small bowel or colon capsule endoscopy. Esopha-
geal and colon capsule endoscopy showed slightly lower 
AE incidences, which could be explained by patients´ 
clinical profile. In fact, the main indications for both pro-
cedures were esophageal varices, gastroesophageal reflux 
disease and colonic polyps that are usually non-obstructive 
lesions. On the other hand, small bowel lesions are usu-
ally not expected in these settings. Previous large reported 
series of esophageal and colon capsule endoscopy showed 
a similar CE-related AEs incidence (20-22). Regarding 
procedure indications, the incidence of AEs was signifi-
cantly higher in IBD than in OGIB patients (3.3% versus 
1.5%, respectively) being capsule retention in the small 
bowel the event most frequently observed. This informa-
tion is consistent with that previously reported in most 
papers where the incidence in OGIB and IBD is up to 2% 
and 4%, respectively (2,6,7,15,17). As recommended by 
current guidelines (23), all patients undergoing small bow-
el capsule endoscopy due to OGIB should firstly undergo 
upper and lower GI endoscopy. However, there are some 
clinical scenarios that make physicians individualize diag-
nostic approaches avoiding upper and/or lower GI endos-
copy. This strategy may result in a higher risk, although 
very low, of capsule retention outside the small bowel –es-
ophagus, stomach or colon– as occurred with one of our 
patients. Based on previous reports (6,17,24,25), the inci-
dence of capsule retention is significantly higher in known 
than in suspected Crohn´s disease (up to 13% and 5%, 
respectively). In fact, while most of capsule endoscopy 
procedures are positive for lesions in those patients with 
known Crohn´s disease, more than the 50% of procedures 
will be negative in those patients with suspected Crohn´s 
disease (26-28). On the other hand, in those patients with 
symptoms suggesting bowel obstruction, the incidence of 
capsule retention can raise up to 20% (8). In fact, as dem-
onstrated by our paper, the presence of a combination of 
symptoms such as abdominal pain and distension, abdom-
inal pain and nausea/vomiting and abdominal distension 
and nausea/vomiting is related with a significantly higher 
incidence of capsule retention. Based on our results, the 
presence of abdominal distension, abdominal pain and/or 
nausea/vomiting alone were not at risk of capsule retention 
(3.0%, 1.9% and 1.9%, respectively). All of them under-

went at least one GI patency test, mostly SBFT and CT 
scan that were not able to predict the complication. There-
fore, it is recommended to take a complete clinical history 
and to undergo Patency® capsule when abdominal symp-
toms are present. Other modalities for GI patency testing 
such as abdominal CT and SBFT are not accurate enough 
for stricture detection (6,8). Our results are in accordance 
with these studies and showed that 25.5% and 34.3% of 
patients with capsule retention had a previous negative 
abdominal CT and SBFT, respectively. Hence, a negative 
radiologic examination, except for Patency test and MRI-
enterography, do not exclude from the risk of capsule re-
tention. The performance of GI patency tests in patients 
with and without complications was not directly compared 
since participants were not asked to compile the data from 
the no-complications group (more than 5,000 patients). 
This could be very interesting in order to evaluate if the 
incidence of complications could be affected by the per-
formance of a GI patency test. More than half patients with 
negative GI patency test had a complication. This means 
that it is unlikely that the SBFT and CT scan could have 
any influence on the incidence of CE-related complications 
(i.e. capsule retention). The percentage of patients with 
negative MRI-enterography and a CE-related complication 
was 0%. However, this study was designed in 2008 and 
started in 2009. The availability of the MRI-enterography 
was very low and we do not know the number of proce-
dures performed in our patients (probably low). So conclu-
sions with MRI-enterography should be taken into account 
carefully. The role of MRI in predicting capsule retention 
in the small bowel is still unclear, as it seems that it some-
times overstages and loses small bowel strictures. In fact, 
some false negatives and positives of MRI have been re-
cently reported (29,30). On the other hand, capsule reten-
tion after a negative capsule patency examination is rare 
as showed by our paper and other articles (31-33). This 
clearly indicates that the patency capsule should be the 
method of choice to evaluate the patency of the GI tract. 
Our study demonstrates that the incidence CE-AEs is low-
er since the introduction of Patency© capsule. A recent 
paper showed also that the combination of Patency capsule 
and abdominal ultrasonography appears to be a good indi-
cator for the risk of capsule retention (34). 

Regarding symptoms during AEs, CE-related AEs were 
asymptomatic in more than 60% of the cases. Symptoms, 
when present, were usually mild and did not require ag-
gressive therapeutic maneuvers. In fact, only patients with 
the combination of abdominal pain, distension and nausea/
vomiting (2 out of 104 patients; 1.9%) that meant bowel ob-
struction underwent surgery. Two thirds of the AEs reported 
in our study were managed by non-surgical methods and no 
AE-related deaths were observed. Surprisingly, surgery was 
the therapy of choice, even in asymptomatic cases, in most 
of the largest CE-related AEs series ranging from 53.1% to 
92.8% (2,6,7,15,17). Based on our results, capsule retention 
can be considered a non-emergent event that permits waiting 
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for the best therapeutic solution. This should not be consid-
ered a risky attitude since the incidence of acute symptoms is 
very low. In fact, as reported, the capsule can remain inside 
the small bowel without causing symptoms for several years 
(17,35,36). As demonstrated in one-third of our patients and 
in some published cases, another good reason to the “wait 
and see” management is that some capsules can be naturally 
excreted during follow-up (6,17,35). This has an explanation: 
Some capsules could be temporarily retained in diverticula or 
in strictures with a high inflammatory component that may 
improve during the follow-up spontaneously. Apart from 
the “wait and see” option, medical therapy based on ster-
oids and/or laxatives or endoscopic retrieval of the capsule 
could be other feasible and effective therapeutic approaches 
(2,6,7,15,17). Anyway, surgery should be the last therapeutic 
option unless the origin is a malignant lesion or the patient 
develops acute small bowel obstruction symptoms. 

The main limitations of this study are the retrospective 
design of the analysis and the lack of an objective consen-
sus regarding capsule retention. In fact, the present study 
is retrospective and this may result in some difficulties in 
data collection resulting in missed information. To simplify 
data collection, a simple questionnaire with standardized 
questions and answers containing the target information 
was designed and sent to all participants. Maybe we could 
obtain more information developing a more complex ques-
tionnaire but it could result in missed cases. Anyway, all 
participants were asked to make all efforts in searching 
for the requested information in databases and/or medi-
cal records. Although incomplete questionnaires were not 
supposed to be taken into account, all received forms were 
complete. This is probably due to the fact that CE-related 
AEs are not frequent and usually are well documented. 
However, the large sample size used in this study and the 
accuracy and completeness of data collection minimizes 
the negative effect of possible bias.

In summary, the incidence of CE-related AEs is very 
low being the capsule retention the most frequent AE. A 
complete medical history is mandatory prior to CE and 
in those cases with abdominal symptoms, the Patency© 
capsule can help to predict the integrity of the GI tract 
reducing the incidence of capsule retention. Capsule aspi-
ration is exceptional should be considered an emergency 
and capsule retention without acute obstructive symptoms 
should be managed conservatively whenever possible.
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