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Historically, the small bowel was considered a technically
difficult area to examine because of its length (3 to 5 m), loca-
tion, and tortuosity (Ginsberg et al., 2002). Push enteroscopy
allows examination only 120 cm beyond the duodenojeju-
nal flexure, whereas barium follow-through (small bowel
meal) and enteroclysis (double-contrast small-bowel follow-
through) have proved to have a low diagnostic yield, particu-
larly for subtle mucosal changes such as angiodysplasia
(Costamagna et al., 2002; Nolan & Traill, 1997).

Background

Capsule endoscopy currently has an established role in ob-
scure gastrointestinal bleeding and is increasingly used for
the diagnosis of Crohn’s disease where other methods have
failed (Lewis, Eisen, & Friedman, 2005). A single video pro-
duces more than 50,000 images of the small bowel (Iddan
et al., 2000). Reviewing and interpreting a video requires
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consuming and requires expertise. This study aimed to compare the interpretation of capsule endoscopy

between an experienced gastroenterologist and a nurse. A total of 50 consecutive videos were viewed

independently by a nurse and a physician, both blinded to the referral indications. The nurse had no prior

experience with capsule endoscopy. Possible pathology was graded in a pre-agreed standardized manner, with

findings described as “relevant,” “uncertain,” or “irrelevant.” Another gastroenterologist, who had knowledge

of all the cases including follow-up data and clinical outcomes, independently arbitrated. Findings showed no

difference in the number of relevant or uncertain pathologies identified. The nurse reader was more likely to

record irrelevant findings (4.7 vs. 2.0 lesions; p < .01) and required more time to read the videos than the

physician (mean = 73 vs. 58 min; p < .01). This study shows that a nurse capsule endoscopy reader is as

capable as an experienced physician in identifying small bowel mucosal abnormalities on capsule endoscopy.

Capsule endoscopy is an area in which nurses could develop as physician extenders.

C
apsule endoscopy, a novel wireless method for
investigating the small bowel, has revolution-
ized the field of endoscopy. The capsule, a
remote instrument that can be swallowed, is

propelled through the gastrointestinal tract by the action of
peristalsis (Iddan, Meron, Glukhovsky, & Swain, 2000).
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30 to 120 min. This time-consuming step also involves a level
of expertise.

There is limited published data comparing the reading and
interpretation of capsule endoscopy videos between novice
readers and experienced physicians (Chen et al., 2006). A
few previous studies have compared the interobserver vari-
ability between an experienced gastroenterology or endo-
scopy nurse and a physician (Bossa, Cocomazzi, Valvano,
Andriulli, & Annese, 2006; Levinthal, Burke, & Santisi,
2003; Niv & Niv, 2005). Other investigators also have made
comparisons between physicians with different levels of ex-
perience (endoscopy fellows or junior endoscopists vs. expe-
rienced physicians; Adler, Knipschield, & Gostout, 2004;
De Leusse et al., 2005). However, a comparison of capsule
endoscopy interpretation between a nurse without any gastro-
enterologic or endoscopic experience and a physician has
never been evaluated. We tested the hypothesis that, like
other areas of gastroenterology, the role of nurses could be
potentially extended to capsule endoscopy interpretation.

Methods

The “Capsule”
The PillCam SB Capsule Endoscope (Given Imaging Ltd.,
Yoqneam, Israel) measures 26 × 11 mm and weighs 3.7 g. It
contains a complementary metal oxide semiconductor imag-
ing chip video camera (Iddan et al., 2000), six white LED
illumination sources, two silver oxide batteries, and a radio
telemetry transmitter. The image field of view is 140°, and
the magnification is 1:8 (Iddan et al., 2000). The small
bowel images are transmitted by radiofrequency at a rate of
two frames per second to a sensor array in a belt placed
around the patient’s abdomen (Iddan et al., 2000; Iddan &
Swain, 2004). The patient wears a digital data recorder
around his or her waist for the duration of the battery life
(∼8 hr).

Procedure
The study enrolled 50 consecutive patients who underwent
capsule endoscopy in routine clinical practice. The patients
fasted overnight for 12 hr after ingesting two sachets of
polyethylene glycol solution (Kleen-Prep, Norgine) as per
protocol in our unit. Written informed consent was obtained
from all the patients. The patients were allowed to drink 
2 hr after ingestion of the capsule and to eat a light snack
after another 2 hr. The sensor array and recorder pack were
disconnected after 8 hr, and images were downloaded to a
workstation.

When reading and interpreting the recorded images, any
investigator can highlight the perceived abnormal areas.
This is done by creating “thumbnails,” which then can be
reviewed at a later date without observing the whole cap-
sule endoscopy–recorded sequence. This allows other inves-
tigators to interpret and correlate the identified pathology
with clinical findings, but in a less time-consuming manner.
All videos were analyzed by an experienced consultant
gastroenterologist (physician) and a staff nurse who had no
prior capsule endoscopy experience. The physician, a certi-
fied gastroenterologist of 8 years with vast endoscopic expe-
rience, had viewed 50 videos before this study. The nurse
was 5 years beyond qualification but had no experience in
gastroenterology, endoscopy, or capsule endoscopy. Both

readers were blinded to the indication for capsule endoscopy
and the findings of each other.

The time taken to read each video was recorded. Possible
pathology was graded as “relevant” (ulcers, erosions, angio-
ectasia, blood), “uncertain” (erythema, red dots, edema), or
“irrelevant” (lymphangiectasia, prominent vessels, lymphoid
follicles). These images then were saved as “thumbnails.”
Lesions observed were reported in a similar fashion to the
Capsule Endoscopy Structured Terminology (CEST) subse-
quently described and published in 2005 by Korman et al.
A third gastroenterologist arbitrated these findings, but with
full clinical knowledge and the follow-up outcome for all the
patients (unblinded). This approach ensured that the images
were appropriately graded. Statistical analysis was done using
a Student’s t test for paired samples.

Results

Both readers interpreted 50 consecutive small bowel exami-
nations (n = 27 women; mean age = 48 years). The indica-
tions for capsule endoscopy included iron deficiency anemia
(n = 16), suspected Crohn’s disease (n = 15), overt bleeding
(n = 12), suspected functional bowel disorders (n = 4), and
a “miscellaneous” group (n = 3). Comparisons between the
two readers, specifically considering identified pathology,
showed no difference in the mean number of relevant or
uncertain pathologies identified per case: “relevant” (3.8
[nurse] vs. 5.2 [physician]) and “uncertain” (2.4 vs. 2.2).
The nurse reader was more likely to record “irrelevant”
findings (4.7 vs. 2 lesions per case; p < .01).

There was a significant difference in the average time
required to read the videos between the gastroenterologist
(58 min) and the nurse (73 min; p < .001). The gastro-
enterologist did miss one small pedunculated terminal ileal
polyp in a patient with anemia. Otherwise, no important
pathology was missed by either reader.

Discussion

The findings of this study show that a nurse capsule endo-
scopy reader is as capable as an experienced physician in
identifying small bowel abnormalities on a capsule endos-
copy in all clinically relevant cases. This suggests that cap-
sule endoscopy is an area in which nurses could develop as
physician extenders. Over the past decade, the role of nurses
has expanded rapidly, particularly in the United Kingdom,
where nurses are now undertaking independent endoscopy
(A report of the working party, 2005).

Our findings also suggest that a nurse without any prior
capsule endoscopy experience can interpret capsule endoscopy
images and identify pathology in all clinically relevant cases.
This finding was not significantly different from that for an
experienced physician (p < .1).

There has been no published literature to date on the
reading of capsule endoscopy by a novice nurse reader.
Other studies have evaluated the role of nurses in the
reading of capsule endoscopy videos, but the subjects had
prior gastroenterologic or endoscopic experience (Table 1)
(Bossa et al., 2006; Levinthal et al., 2003; Niv & Niv, 2005).
In a study using medical students as novice readers, Chen
et al. (2006) advocated similar findings in support of our data.
Further studies with more than one novice nurse reader and
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an evaluation of the interobserver variability between them
would strengthen the findings of this study.

Other studies comparing nurses and gastroenterologists
in endoscopic procedures such as flexible sigmoidoscopy
have shown that nurse endoscopists can carry out this role
competently and safely (Duthie et al., 1998; Goodfellow,
Fretwell, & Simms, 2003; Schoenfeld et al., 1999; Shapero,
Alexander, Hoover, Burgis, & Schabas, 2001). In the United
Kingdom, the British Society of Gastroenterology has devel-
oped clear guidelines for the training of nurse endoscopists
(A report of the working party, 2005) to support their role
as physician extenders.

Capsule endoscopy has become an important method in
the pathway for investigating small bowel disorders. Cur-
rently, most reading of capsule endoscopy videos is done by
physicians at a considerable expenditure of time (due to the
number of images each capsule produces). Expanding the
role of nurses into areas traditionally dominated by doctors
is a potentially cost-effective measure. This practice would
provide a more timely report for patients and thus increase
patient satisfaction. In addition, it represents an opportu-
nity for nurses to develop an interest in a specialized area of
gastroenterology.

Conclusion

Nurse capsule endoscopy readers are as capable as experi-
enced physicians in the interpretation of capsule endoscopy.
Nurses with a special interest in capsule endoscopy should
be encouraged to expand their role as physician extenders,
allowing the service to cater to increased demand. Further
studies with more than one novice nurse reader and an eval-
uation of the interobserver variability between nurse and
physician would strengthen the findings of this study, as
would additional studies reporting patient outcomes as a
result of nurse-read capsule endoscopy videos.
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