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Capsule Endoscopy Examination—Preliminary
Review by a Nurse

YARON NIV, MD and GALIA NIV, MSc, RN

Capsule endoscopy (CE) has been recommended as the method of choice for diagnostic endoscopy
of the small bowel. An experienced nurse, after proper training, may contribute to the endoscopy
procedures as previously described for sigmoidoscopy. The aim of this study was to evaluate the
ability of an experienced gastroenterology nurse to prepare CE records for physician interpretation, by
detecting abnormal thumbnails. A prospective, observational design was used. Fifty CE videos were
preread by a specially trained gastroenterology nurse who thumbnailed the abnormalities detected
for interpretation by the gastroenterologist. The nurse’s description of the lesions and the calculated
gastric and bowel transit times were compared to the interpretation of the videos made directly by the
gastroenterologist (gold standard). The primary end point of the study was the quality of the nurse’s
pathology findings; the secondary end point was the cost effectiveness of this practice. There was
complete agreement between the nurse and gastroenterologist for all 12 cases interpreted as normal
by the gastroenterologist. In the remaining 38 cases, the nurse created 130 thumbnail selections
and the physician, 99. Complete interobserver agreement was achieved for 93 of the 96 lesions
categorized as “significant” by the physician (96.9%). After all relevant variables were taken into
account, this approach saved $324 per CE examination. The use of nurse practitioner to preread CE
videos and prepare thumbnail selections for further assessment by the gastroenterologist appears to
be safe, reliable, and cost effective.
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Recent studies recommending video capsule endoscopy
(CE) as the method of choice for small bowel diagnostic
endoscopy have led to its growing application in medical
practice (1–4). At present, however, the extensive use of
CE is limited by its high cost. Furthermore, as with any
new technique, its proper implementation involves experi-
ence and a learning curve to minimize errors in interpreta-
tion. Previous studies of conventional endoscopy demon-
strated variability in findings and interpretations among
gastroenterologists (5–9), as well as between gastroen-
terologists and nurses (10–13). Most of the differences
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were associated with level of experience and borderline
results (8, 9). There was a high level of agreement for
clear and well-known findings, such as polyps and ulcers,
and a low level for indeterminate lesions such as irregular
“Z-lines.”

Levinthal et al. (12) in a small study of 20 capsule
videos, found that goal results were achieved when the
capsule results were first read by a trained gastroen-
terology nurse who demarcated the areas of suspected
pathology for further assessment by the physician. This
strategy saved time and money without compromising
the quality of the examination. It is supported by a
wealth of evidence in the literature that gastroenterology
nurses can efficiently interpret other types of endoscopic
data (10–12).

The aim of the present study was to evaluate the ability
of an experienced gastroenterology nurse to pinpoint ab-
normal findings and to prepare CE records for physician
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interpretation. The cost effectiveness of this method was
calculated as well.

METHOD

A prospective observational study was performed to com-
pare the CE findings of a gastroenterology nurse (G.N.) with
20 years’ experience with those of an expert gastroenterologist
(Y.N.). Prior to the study, the nurse was trained to read the CE
video in 15 procedures. For purposes of the present study, each
review provided the following information: capsule transit times
of the stomach and small bowel, selection of thumbnails of abnor-
mal images, and a brief description of the lesions. Capsule tran-
sit times and lesion locations were computed by RAPID reader
software (Given Imaging, Yokneam, Israel). Each reviewer was
blinded to the interpretation of the other. All lesions detected
were classified as either significant, with potential effect on pa-
tient outcome (such as angiodysplasia, tumor, ulcer, flat mucosa,
or capsule retention) or minor (such as redness or small isolated
erosion).

Our primary end point was the quality of the nurse’s pathol-
ogy findings compared with the physician’s. The results were
compared in a face-to-face session. Missed lesions were dis-
cussed and classified, and decisions were made by consensus.
The physician’s interpretation was taken as the gold standard. In
practice, the procedure should start with the nurse’s interpreta-
tion. Our secondary end point was the cost effectiveness of the
precedent thumbnail selection by the nurse. To calculate cost
effectiveness, the following parameters were taken into account:

a. Cost of 1 hour of physician’s time;
b. Cost of 1 hour of nurse’s time;
c. Mean time of interpretation by the experienced physician;
d. Time (by the physician) needed to write up the report;
e. Time to interpret pathology findings by the experienced

nurse; and
f. Average time to interpret the thumbnail selection(s) of the

nurse by the experienced physician.

The formula for physician-only interpretation was as follows:

(c + d) × a

The formula for nurse’s thumbnail selection procedure was as
follows:

(b × e) + (d + f) × a

RESULTS

The demographic and clinical data of the patients are
shown in Table 1, and the interpretations of the physician
are shown in Table 2. There was complete agreement be-
tween the gastroenterologist and the nurse in all 12 cases
interpreted as normal by the physician. In the remaining
38 cases, the nurse created 130 thumbnail selections and
the physician created 99. There was a complete agreement
between the 2 reviewers for 93 of the 96 lesions defined as
significant by the physician (96.9%). The nurse missed 3
significant lesions in 3 patients: suspected short Barrett’s
esophagus in 1 and flat mucosa in the duodenum in 2. The

TABLE 1. BACKGROUND DATA OF 50 PATIENTS

UNDERGOING CE

Age (y)
Mean ± STD 51 ± 21
Range 18–90

Gender
Male 29 (58%)
Female 21 (42%)

Other investigations
Colonoscopy 39 (78%)
Gastroscopy 35 (70%)
Small bowel x-ray 22 (40%)
Computed tomography 13 (26%)
Enteroscopy 1 (2%)

Indications
Iron-deficiency anemia 27 (54%)
Abdominal pain 10 (20%)
Crohn’s disease 7 (14%)
Celiac disease 3 (6%)
Lymphoma 2 (4%)
S/P small bowel transplantation 1 (2%)

physician missed 4 significant lesions in 3 patients: clot in
the gastric mucosa, suspected short Barrett’s esophagus,
ileal aphthous lesions, and ileal polyp. Eleven minor le-
sions were found, 3 by the physician and 8 by the nurse. In
6 of these patients, there was agreement regarding a sig-
nificant lesion. The mean gastric and small bowel transit
times computed by the nurse were 26 and 304 minutes, re-
spectively, and by the gastroenterologist, 26 and 318 min-
utes, respectively. The cecum was identified in 44 cases
by the nurse and in 46 cases by the gastroenterologist
(Table 3).

The mean time required to read the CE scan was 59 ±
17 minutes for the physician and 100 ± 13 minutes for
the nurse. The first 20 recordings read by the nurse took
longer (mean 120 ± 8 minutes). The mean time needed
by the physician to read the thumbnail selections of the
nurse was 10 ± 3 minutes per patient.

The costs of interpretation by the physician and nurse
are shown in Table 4. The total cost for the standard

TABLE 2. CAPSULE VIDEO INTERPRETATIONS

BY THE PHYSICIAN IN 50 PATIENTS

N (%)

Esophageal or gastric findings 15 (30)
Angiectasis 7 (14)
Ileal ulcers 6 (12)
Ileal nodular mucosa 6 (12)
Ileal polyp 5 (10)
Small bowel bleeding 5 (10)
Flat mucosa 4 (8)
Capsule retention 2 (4)
Lymphoma 2 (4)
Meckel’s diverticulum 1 (2)
Normal 12 (24)
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TABLE 3. COMPARISON OF CAPSULE RESULTS BETWEEN OBSERVERS

(n = 50)

Significant lesions detected by physician and missed by nurse 3
Minor lesions detected by physician and missed by nurse 4
Mean gastric transit time (min) demonstrated by physician 26
Mean gastric transit time (min) demonstrated by nurse 26
Mean small bowel transit time (min) demonstrated by physician 318
Mean small bowel transit time (min) demonstrated by nurse 304
Cecum demonstration by physician (patients) 46
Cecum demonstration by nurse (patients) 44

practice (physician-only) was $573 and for the new
method, $249, for a savings of $324 for each CE
examination.

DISCUSSION

Nurse-practitioners have achieved recognition in many
primary, secondary, and tertiary health care facilities (14–
17). The results of our study support this practice. We
found that a trained nurse can reliably and consistently
identify lesions on CE video recordings, leaving the physi-
cian more time for assessment and treatment planning.
These findings expand the study of Levinthal et al. (12).

In CE, like for other endoscopy procedures, the learn-
ing curve and experience have an important impact on
accuracy. Many studies of physician interobserver agree-
ment demonstrate a wide range of deviation (6–9). The
main predictive factors for agreement were observer ex-
perience and type of findings. The longer the experience
and prevalent the finding, the better the agreement (5–9).
The nurse in this study missed only 3 significant lesions in
3 patients: 1 was an incidental esophageal finding (CE has
not been design for esophageal pathology evaluation), and
2 were flat mucosa (a rare finding that requires lot of ex-
perience to diagnose). With time, nurse–physician teams
would develop improved methods of communication and
performance, yielding more accurate test results.

Our calculations suggest that training nurse practition-
ers in first-pass interpretation of CE is cost efficient and

TABLE 4. COST OF CAPSULE READING

Physician hour cost $500 (8.3 per minute)
Nurse hour cost $50 (0.83 per minute)
Average interpretation time by an

experienced physician
59 ± 17 min

Average length of time for physician
writing the report

10 ± 4 min

Average pathology findings time by an
experienced nurse

100 ± 13 min

Average time of interpretation
thumbnails by an experienced
physician

10 ± 5 min

Policy I = (59 + 10) 8.3 = $573.
Policy II = (100 × 0.83) + (10 + 10) 8.3 = $249.

cost effective; our new policy can save 57% of the present
cost of the examination, without compromising the quality
of care. Our approach may expand the use of this expen-
sive procedure.

In summary, the introduction of a new policy wherein
a nurse practitioner prereads capsule endoscopies, allow-
ing the gastroenterologist to view only the thumbnailed
abnormalities detected, could improve the accuracy of the
test and save the health system considerable costs. Fur-
ther studies with larger samples are needed to confirm
these findings.
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