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Introduction
!

Several studies have reported the usefulness of
colon capsules (PillCam Colon; Given Imaging,
Yoqneam, Israel, nowMedtronic, Inc.), both the in-
itial prototype (CCE-1) and later version (CCE-2),
in the detection of colonic polyps in patients with
a high risk of colorectal carcinoma (CRC) [1–6]. In
addition, the ability to observe the mucosa using
the capsule may help in assessing the activity and
extent of colonic inflammatory bowel disease
(IBD). Colon capsule endoscopy (CCE) could also
be complementary to colonoscopy in the case of
incomplete colonoscopy, or could be used for pa-
tients with contraindications to sedation or anes-
thesia, or if a patient refuses to undergo a colonos-
copy [7–11].
The life of the capsule’s batteries and its ability to
record images from the moment of its ingestion
have allowed lesions to be observed at all levels
of the digestive tract and, in some cases, relevant
pathology to be identified, potentially meaning a

change in the way patients are clinically moni-
tored.
To date, the probability of finding extracolonic
pathologies at different levels of the digestive
tract (esophagus, stomach, or small bowel), as
well as the clinical relevance of any lesions found
and their impact, in patients undergoing CCE to
rule out colonic pathology, have not yet been
evaluated. We therefore decided to perform a sin-
gle-center, prospective, descriptive study with
the primary aim of assessing the incidence and
significance of extracolonic pathologies in pa-
tients undergoing CCE for various indications.
Our secondary aims were to determine the per-
centage of patients in whom the whole extent of
the digestive tract (from the esophagus to the
hemorrhoidal plexus) could be fully recorded
and the percentage of patients in whom the Z
line could be fully observed.
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Background and study aims: Colon capsules dis-
play images from the moment they are ingested,
making the study of other extracolonic areas pos-
sible. The aim of this study was to analyze the sig-
nificance of these extracolonic findings.
Patients and methods: In this single-center, pro-
spective study, 165 patients underwent colon
capsule endoscopy (CCE) between September
2009 and October 2012 to rule out colonic pathol-
ogy. Images were recorded, without interrup-
tions, from the moment the capsule was ingested
until its battery ran out. The study was deemed
complete when the capsule had traveled from
the esophagus to excretion or until the hemor-
rhoidal plexus was observed.
Results: CCE was used for colorectal cancer (CRC)
screening (81.2%), to investigate for chronic diar-
rhea (9.7%) and chronic iron deficiency anemia

(6.1%), and for patients with incomplete colonos-
copy (3.0%). The capsule returned findings in the
esophagus in 52.1% of patients, in the stomach in
45.5% of patients, and in the small bowel in 70.7%
of patients, with the findings being considered
relevant in 4.9%, 9.7%, and 22.6% of patients,
respectively. The whole extent of the digestive
tract was fully recorded in 86.1% of patients and
the Z line could be fully observed in 57.6% of pa-
tients. There were no adverse events.
Conclusions: CCE allows the recording of images
from almost the whole extent of the digestive
tract in most patients, enabling relevant patholo-
gies to be identified in extracolonic areas, partic-
ularly the small bowel. Technical and procedural
improvements are still necessary in order to
achieve better observation of the stomach and
esophagus.



Materials and methods
!

This prospective study of 165 patients undergoing CCE for
screening/investigation of possible colonic pathology was per-
formed between September 2009 and October 2012.
The indications to undergo CCE examination were CRC screening
(n=134; 81.2%), chronic diarrhea (n=16; 9.7%), chronic iron de-
ficiency anemia (Hb<10g/dL; n=10; 6.1%) and incomplete colo-
noscopy due to poor pain tolerance in patients who refused deep
sedation for a second colonoscopy (n=5; 3.0%) (●" Table1). The
following exclusion criteria were applied: age <18; pregnancy;
clinical, laboratory, or radiological suspicion of CRC (these pa-
tients underwent colonoscopy); clinical, laboratory, or radiologi-
cal suspicion of an extracolonic pathology that would explain a
patient’s symptoms; suspected obscure gastrointestinal bleeding
after positive fecal occult blood test; clinically overt gastrointes-
tinal bleeding (presence of melena, hematochezia or rectal bleed-
ing); as well as any of the established contraindications for cap-
sule endoscopy examination.
Patients underwent standard preparation for the procedure as
previously described (2L polyethyleneglycol administered the
afternoon before the test, another 2L on the day of the examina-
tion, with sodium phosphate [NaP] boosters used following pre-
established indications) [4,5]. All patients swallowed the capsule
in either the standing or sitting position, and remained in the
Endoscopy Unit for a few minutes to check that there were no
adverse effects after its administration.
Depending on the type of colon capsule used, one of the following
procedures was chosen to enable the collection of images with-
out interruption from themoment the capsule was ingested until
its battery ran out: (a) CCE-C1: The capsule was extracted from
the packaging and put into an envelope for 1 hour 50 minutes,
obviating the initial period of inactivity that usually occurs to
help save battery life. It was subsequently administered to the pa-
tient as described above. Once the capsule was found to have left
the stomach, the first NaP booster (30mL) was administeredwith
1L water. If necessary, the second booster (25mL) was adminis-
tered 2 hours later. The recording continued without interrup-
tion from that moment until the capsule battery ran out. (b)
CCE-C2: The data recorder was modified externally by pressing
the center, left, and right buttons, one after the other, and then
the right button again until the recorder was activated, thereby
avoiding the usual hibernation period, and making the capsule
believe, with its bidirectional interaction, that it was in the small
bowel. Once the capsule was found to have left the stomach,
boosters were administered following the same protocol as in
CCE-1.
Based on their clinical significance, certain findings were consid-
ered to be ‘clinically relevant’ in their respective locations. (a)
Esophagus: suspected intestinal metaplasia (Barrett’s esopha-
gus), esophageal varices, strictures, and neoplasms. (b) Stomach:
active bleeding, adenomatous appearing polyps (not hyperplastic
or inflammatory), peptic ulcer disease, angiodysplasias >5mm,
portal hypertensive gastropathy, and neoplasms. (c) Small bowel:
active bleeding, angiodysplasias >5mm, ulcerative enteropathy,
suspicion of villous atrophy, erosive enteropathy, portal hyper-
tensive enteropathy, polyps, and neoplasms. (d) Colon: polyps
>6mm, colorectal neoplasms, suspicion of IBD, diverticula with
signs of diverticulitis, and angiodysplasias >5mm. The following
findings were considered ‘non-clinically relevant’ in their respec-
tive locations. (a) Esophagus: hiatal hernia, reflux esophagitis,
Schatzki ring. (b) Stomach: non-adenomatous polyps, angiodys-

plasias <5mm, chronic superficial gastritis. (c) Small bowel: lym-
phangiectasia, angiodysplasias <5mm, lymphoid nodular hyper-
plasia. (d) Colon: polyps <6mm, diverticula without signs of
diverticulitis, and angiodysplasias <5mm.
Those patients with relevant findings after CCE (e.g. suspected
intestinal metaplasia, adenomatous polyps, villous atrophy, etc.)
underwent endoscopic procedures with the results being con-
firmed by biopsy.
Recordings or studies were deemed complete (panendoscopy)
when the capsule traveled from the esophagus to excretion or,
in the absence of excretion, until the hemorrhoidal plexus could
be observed. Examination of the Z line was deemed complete
when it could be fully observed. It was considered incomplete in
all other cases or when remains or bubbles limited its assess-
ment. The gastric, small-bowel, and colon transit times were
also recorded (only in cases of complete studies).
Finally, we recorded the number of patients with colonic polyps
and those showing relevant polyps (polyps >6mm), and the de-
gree of colonic cathartic preparation, which was divided into
suitable (excellent, good) or inappropriate (fair, poor).
The study protocol was approved by the local ethics committee,
and written informed consent was obtained from all patients
who met the inclusion criteria and agreed to participate in the
study.

Results
!

This study included 165 patients (83 men, 82 women; mean age
56.39±16.76 years). Findingsweremade by CCE in the esophagus
for 86 patients (52.1%), with the findings being considered rele-
vant in eight patients (4.9%): suspected intestinal metaplasia/
Barrett’s esophagus (n=5), esophageal varices (n=2), and steno-
sis caused by a Schatzki ring (n=1) (●" Fig.1). Findings of hiatal
hernia, esophagitis, non-Zenker’s diverticulum, or Schatzki ring
were considered to be irrelevant.
FindingsweremadebyCCE in the stomach for 75patients (45.5%),
with 16patients (9.7%) having findings thatwere considered tobe
relevant: adenomatous-appearing polyps (n=6), ulcers (n=6),
angiodysplasias >5mm (n=2), portal hypertensive gastropathy
(n=2) (●" Fig.2). Findings of non-erosive or non-ulcerative gastri-
tis, hyperplastic appearing polyps, or angiodysplasia <5mmwere
considered to be irrelevant.
Findings were made by CCE in the small bowel of 116 patients
(70.3%), with 37 patients (22.4%) having findings that were con-
sidered to be relevant: ulcers (n=10), angiodysplasia >5mm (n=
8), erosive enteropathy (n=7), suspected villous atrophy (n=6),
polyps (n=3), active bleeding (n=2), and suspected Meckel’s
diverticulum (n=1) (●" Fig.3). We categorized as non-relevant:
isolated erosions, angiodysplasias <5mm, mild duodenitis,
lymphangiectasia, chyloma, xanthomas, or isolated diverticula.

Table 1 Indications to undergo the PillCam Colon procedure.

Indication Number (%)

CRC screening 134 (81.21)

Chronic diarrhea 16 (9.70)

Chronic iron deficiency anemia 10 (6.06)

Incomplete colonoscopy 5 (3.03)

CRC, colorectal cancer.
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●" Table2 lists the findings made by the capsule in each of the ex-
tracolonic locations.
All patients with suspected significant extracolonic findings after
CCE who required biopsies for histological confirmation (sus-
pected intestinal metaplasia, adenomatous polyps, villous atro-
phy, etc.) underwent endoscopic studies that confirmed the CCE
findings. CCE showed suspected intestinal metaplasia in five pa-
tients. All of these patients underwent gastroduodenoscopy with
biopsy, which showed intestinal metaplasia without dysplasia,
thereby establishing the diagnosis of Barrett’s esophagus. The
same occurred in patients with adenomatous appearing gastric
polyps and in patients with suspected intestinal villous atrophy.
The relationship between the indications for CCE and the rele-
vant findings in each of the extracolonic locations is shown in
●" Table3.
In total, 142 patients (86.1%) had the whole extent of their diges-
tive tract recorded. The capsule was excreted during the lifetime
of its battery in 81.8% of patients. In 4.2% of patients, it was ex-
creted with the battery depleted but after the hemorrhoidal
plexus had been observed. In 23 patients (13.9%), the study was
considered incomplete as the capsule did not reach the hemor-
rhoidal plexus. At the time of battery depletion, the capsule was
found to be in the stomach (n=1), the small bowel (n=2), the
cecum (n=1), the descending colon (n=2), or in the majority of
patients, between the sigmoid colon and rectum (n=17)
(●" Table4).
Incomplete study rates were not significantly different depend-
ing on whether the capsule administered was the CCE-C1 (15/
113; 13.3%) or the CCE-C2 (8/52; 15.4%). The Z line was fully ob-
served (100% of it) in 95/165 patients (57.6%). The mean transit

time (range) for the stomach was 84.5 minutes (3–728 minutes),
for the small bowel it was 150.0 minutes (32–308 minutes), and
for the colon it was 148.1 minutes (6–860 minutes).
Colonic polyps were identified in 60/161 patients (37.3%), being
significant (>6mm) in 21 patients (13.0%), with one patient being
found tohave a colorectal neoplasia (●" Fig.4). Among these21pa-
tients, the polyp sizes were <10mm (n=10), 10–15mm (n=6),
16–20mm (n=4), and >30mm (n=1; located in the descending
colonwith the histology being adenocarcinoma). All of these pa-
tients underwent colonoscopy with polypectomy and no signifi-
cant variations (±2mm) in polyp size were observed from the
CCE findings. With the exception of the colorectal neoplasia, all
of the polyps had a histology of tubular or tubulovillous adeno-
ma with low grade dysplasia. There were no signs of angiodys-
plasia >5mm, suspicion of colonic IBD, or other findings a priori
considered to be significant.
The degree of colonic cleansing was adequate in 126 patients
(78.3%) and inadequate in 35 patients (21.7%). There were no
complications during or after the procedures.

Discussion
!

Several published studies on the use of the PillCam Colon have
demonstrated its usefulness in the detection of colonic polyps
[1–6]. In addition, the number of studies addressing the useful-
ness of the CCE in other colonic diseases is increasing [7–11].
When analyzing the different colonic studies, we realized that,
thanks to the ability of CCE to produce images of other extraco-
lonic locations, it was able to identify lesions and pathologies

Fig.2 a Capsule endoscopy image from the
stomach showing adenomatous-appearing gastric
polyps. b Capsule endoscopy image from the
stomach showing gastric ulcers.

Fig.1 a Capsule endoscopy image from the
esophagus showing suspicion of Barrett’s esopha-
gus. b Capsule endoscopy image from the esopha-
gus showing esophageal varices.
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within these areas [12]. There were, however, no studies avail-
able that stated the frequency of the findings observed in the dif-
ferent extracolonic areas andwhether or not thesewere clinically
relevant. Therefore, we decided to perform this descriptive study,
with the main aim of analyzing the number of findings and their
relevance in the esophagus, stomach, and small bowel.
After performing this analysis, we found that 22.6% of patients
had clinically relevant small-bowel findings, an unexpectedly
high percentage given that most patients were undergoing CCE
for CRC screening and had previously been asymptomatic.

It could be argued that the presence of angiodysplasia >5mm
should not be considered clinically relevant. Of the eight patients
with angiodysplasia, two had anemia and no other cause for this
was found, so we feel it should be considered relevant. The re-
maining six patients were asymptomatic, so one could be more
critical in relation to its relevance. It is noteworthy that, in these
patients, the angiodysplasias were not unique, ranging in number
from three to nine, so they cannot be considered to be isolated le-
sions. If we took into consideration the classic study by Saurin et
al. [13] in which lesions were divided according to their bleeding
potential, these angiodysplasias >5mm could be classified as P2,

Table 2 PillCam Colon findings in
each of the extracolonic locations.

Location Total findings, n (%) Relevant findings, n (%) Type of relevant findings

Esophagus 86 (52.11) 8 (4.85)
Barrett’s esophagus (n = 5)
Varices (n = 2)
Stenosis (n = 1)

Stomach 75 (45.45) 16 (9.70)

Ulcers (n =6)
Adenomatous polyps (n = 6)
Angiodysplasias > 5mm (n=2)
Portal hypertensive gastropathy (n = 2)

Small bowel 116 (70.73) 37 (22.56)

Ulcers (n =10)
Angiodysplasias > 5mm (n=8)
Erosive enteropathy (n =7)
Villous atrophy (n = 6)
Polyps (n = 3)
Active bleeding (n= 2)
Suspected Meckel’s diverticulum (n =1)

Fig.3 a Capsule endoscopy image from the small bowel showing a large duodenal ulcer in a patient with anemia. b Capsule endoscopy image from the small
bowel showing an ileal ulcer in a patient later diagnosed with Crohn’s disease. c Capsule endoscopy image from the small bowel showing suspected villous
atrophy in a patient with diarrhea. d Capsule endoscopy image from the small bowel showing active bleeding of the jejunum and ileum in a patient with ane-
mia. e Capsule endoscopy image from the small bowel showing a jejunal angiodysplasia in an asymptomatic patient.
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i. e. high bleeding potential. In any case, and even if we excluded
these six patients, a total of 31 patients had lesions in the small
bowel, which means 18.9% of patients, almost one in five, under-
going CCE to screen for colonic pathology had relevant lesions
identified in the small bowel.
In the subgroup of patients for whom the indication for CCE was
CRC screening, we observed clinically relevant findings in extra-
colonic areas in 47 patients (34.3%), 25 of these pathologies being
located in the small bowel (18.7%). Therefore, in our study,
almost one in five patients undergoing CCE for CRC screening
who did not have anemia or diarrhea (i. e. were asymptomatic)
showed significant findings in the small bowel.
Among the 10 patients who underwent CCE for anemia, eight
showed clinically relevant findings in extracolonic locations:
esophageal varices and portal hypertensive gastropathy (n=2),
gastric polyp (n=1), duodenal bulb ulcers (n=1), suspected
Meckel’s diverticulum (not subsequently confirmed; n=1),
small-bowel angiodysplasia (n=1), active bleeding (n=2). Of

note, neither of the patients with active bleeding had previously
shown obscure gastrointestinal bleeding, the results of the cap-
sule endoscopy having been normal in one of them.
Among the 16 patients (31.3%) who underwent CCE for diarrhea,
five showed findings in the small bowel: capsule endoscopic pat-
tern of villous atrophy (n=3), small-bowel ulcers (n=2). Three of
the 10 patients with small-bowel ulcers had a history of non-
steroidal anti-inflammatory drug (NSAID) use and three were
subsequently diagnosed with ileal or jejunal Crohn’s disease
(previous acute phase reactants and imaging tests were normal).
No pathology was observed in the remaining four patients. As
shown by previous studies, approximately 10–15% of healthy
volunteers undergoing CCE show erosions or ulcers in the small
bowel, the meaning of these lesions in asymptomatic subjects
being uncertain, which could explain the presence of these ulcers
in these last four patients [14,15].
Patients with relevant findings in the esophagus and stomach (8
and 16, respectively) underwent upper gastrointestinal endos-
copies that confirmed the existence of Barrett’s esophagus (after
biopsies and histology had been performed) in all suspected
cases, showed the size of varices (the same as was observed
with CCE), allowed the resection of gastric and adenomatous
polyps (confirmed after histology), and allowed treatment of
angiodysplasias with argon-beam coagulation. Balloon-assisted
enteroscopies were performed in patients with significant find-
ings in the small bowel (n=37): in those with ulcers suspicious
of Crohn’s disease without a history of NSAID intake (n=3), and
in those with significant angiodysplasias (n=8) or active bleeding
(n=2) (the former treated with conservative or medical treat-
ments and the latter with argon-beam coagulation).
After the CCE procedure, all patients with relevant findings in the
esophagus, stomach, and small bowel had their previous diagno-
sis modified, irrespective of whether it was made after medical
therapy (ulcerative gastroenteropathy, Crohn’s disease, villous
atrophy), endoscopic treatment (gastric polyps, angiodysplasias,
active bleeding), or by changes in the clinical follow-up of pa-
tients (Barrett’s esophagus). The extracolonic findings identified
by the CCE changed the initial diagnosis in approximately one-
third of all patients included in the study.
The attempt to perform a panendoscopy means that the CCE in-
gestion protocol had to be modified. With the CCE-C1, we would
lose almost 2 hours of battery lifetime (as the capsule is adminis-
tered to the patient 1 hour and 50 minutes after its activation)
and with the CCE-C2, we would avoid the hibernation period
and we would thus save the battery.
Therefore, one might think that modifying the said protocol and
consuming more battery power before the capsule reached the
colon would increase the number of incomplete colon studies or
the absence of capsules excreted. This was however not the case
in our study, as the results of complete studies and capsules ex-
creted during the life of the battery (86.0% and 81.8%, respective-
ly) are very similar to those of othermajor studies publishedwith
CCE [3,5]. That is, in our series, the attempt to perform a panen-
doscopy did not result in a lower rate of complete colonic studies.
Nevertheless, a 15% rate of incomplete studies is not a desirable
rate and, in future, the rate of complete studies should be higher
than 90% of procedures. For this reason, different preparative
regimens are being studied by various groups with the aim of
improving both colon propulsion and cleansing, as well as com-
fort for the patient, although the best results have not yet been
achieved [16–18].

Table 4 Percentage of complete and incomplete “panendoscopies”.
PillCam Colon location listed in incomplete cases.

Panendoscopy1 Number (%) Remarks

Complete 142 (86.06)
Excreted: 81.82%
Non-excreted: 4.24%

Incomplete 23 (13.94)

Location of the capsule when
the battery ran out:
Stomach (n= 1)
Small bowel (n = 2)
Cecum (n=1)
Descending colon (n = 2)
Rectum-sigmoid colon (n= 17)

1 Panendoscopy: Images recorded from the esophagus to the hemorrhoidal plexus or
until the capsule was excreted.

Fig.4 Capsule endos-
copy image from the
colon showing a colo-
rectal cancer.

Table 3 Relationship between the indications for patients to undergo the
PillCam Colon procedure and relevant findings observed in each of the extra-
colonic locations.

Indication Number Esophagus Stomach Small bowel

CRC screening 134 7 14 25

Chronic diarrhea 16 0 0 5

Chronic iron
deficiency anemia

10 1 1 6

Incomplete
colonoscopy

5 0 1 1

Total 165 8 16 37

CRC, colorectal cancer.
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The low rate of detection of colonic polyps in our study (37.3%),
especially of those considered to be significant (>6 mm; 13.0%),
could be due to the fact that, unlike the major studies published
on this subject, our patients were a low risk population, because
patients with higher probabilities of having polyps or CRC were
excluded from our study and underwent colonoscopy. Data relat-
ing to the percentage of patients with inadequate colonic prepa-
ration (22%) in our study is similar to that found in other major
studies published on CCE-C2 preparation, which have shown
rates of suboptimal preparation of 19–22% [4,5], and higher in
comparison to data from the main article on CCE-C1 [3]. How-
ever, we believe that these rates need to be improved in order to
consider CCE for the study of colonic pathology. In this regard,
studies with other preparative regimens, such as split dosing,
should be considered in the future.
The PillCam Colon’s ability to explore the entire small bowel may
suggest the possibility of using it to attempt panendoscopy in
different scenarios. The most clinically relevant scenarios might
be: (1) assessment of IBD activity and extent, including its unde-
termined or unclassified forms, and atypical ulcerative colitis, as
suggested in previous studies with PillCam SB [19,20]; (2) ob-
scure gastrointestinal bleeding with previous incomplete colo-
noscopy; and (3) patients with anemia undergoing CCE to screen
for colonic pathology. These potential indications should be con-
sidered purely speculative, given the lack of previous studies on
the matter, and should be confirmed in prospective studies with
a large number of patients.
In relation to the esophageal findings, the first thing to take into
account is that the percentage of patients in whom the Z line
could be fully observed was low (<60%), so we can assert that
CCE cannot assess the esophageal mucosa adequately, and there-
fore it was not possible to rule out underlying associated pathol-
ogies. In our opinion, an explanation for this low percentage
could be that the ingestion protocol (with the patient in a stand-
ing or sitting position) is not appropriate for assessment of the
esophagus because, as shown in previous studies, the percentage
of patients in whom the Z line can be fully observed is higher
when the capsule is ingested with the patient in the right lateral
decubitus position [21–23]. Subsequent studies should verify
whether ingestion in this position increases the percentage of
patients in whom the Z line can be fully observed and whether
the number of esophageal findings is higher; we believe that, in
the future, this should be taken into account in patients under-
going CCE for CRC screening, given the possibility of a higher
incidence of Barrett’s esophagus in these patients, according to
some authors [24–27].
In relation to the gastric findings, it seems clear that the PillCam
Colon, like other known capsules (PillCam SB and PillCam ESO), is
not the best option for a proper assessment of the gastric mucosa
and it cannot in any case ensure a complete scan of the cavity.
Extracorporeal management of the capsule by remote control,
tested in experimental studies, may increase the percentage of
the mucosa observed, although this needs to be carefully evaluat-
ed in controlled studies with larger numbers of patients [28–33].
Until this can be verified, upper gastrointestinal endoscopy will
remain the gold standard for the observation of the gastric muco-
sa and any potential pathologies.
This study has some limitations. First, the study population se-
lected was heterogeneous because the indications we included
were CRC screening, chronic diarrhea, iron deficiency anemia,
and incomplete colonoscopy (the population selected needed to

cover these indications). However, we believe that the use of the
capsule on this wider group of patients is an advantage.
Another possible limitation is that we used two types of CCE (the
C1 and C2 versions). This was because the second generation of
the colon capsule emerged while we were developing this study
and its new features allowed us to make new findings in a way
more comfortable for patients than the first. The use of the new
capsule did not have any effect on cathartic preparation or boos-
ters because these were administered once the capsule had been
found to have left the stomach. Therefore, although the system
changed, neither the preparation nor the number of complete ex-
plorations were affected.
Finally, it should be noted that one of the main features of CCE is
that it may avoid conducting more invasive tests such as colonos-
copy. Therefore, it is a useful test when a patient refuses colonos-
copy under anesthesia, in cases of incomplete colonoscopy, or
when there are contraindications to sedation or anesthesia for
the patient.

Conclusions
!

In short, in view of the results obtained in our study and exercis-
ing caution, given the absence of previously published data, the
PillCam Colon allows almost the entire digestive tract to be re-
corded in most patients, thereby enabling relevant pathologies
to be found in other sections of the digestive tract, particularly
the small bowel. Technical and procedural improvements are still
necessary to achieve better observation of the stomach and
esophagus.

Competing interests: None
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