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OBJECITIVE: To determine the usefulness of positive and negative
capsule endoscopies (CEs), and the impact of each on short- and
long-term patient management.

METHODS: Medical records were reviewed for 70 consecutive CE
patients. Based on outcomes from referring physicians, it was deter-
mined whether CE was useful, partially useful or not useful at all in
the overall patient management, and whether CE assisted in pro-
viding a diagnosis, and impacted on short-term long-term manage-
ment.

RESULTS: CE indications included overt bleeding (37%), occult
bleeding (20%), iron deficiency (17%), abdominal pain and weight
loss (13%), assessing the extent of or confirming a diagnosis of
Crohn’s disease (9%) and screening for familial adenomatous polypo-
sis (4%). Positive studies were seen in 58% of overt bleeds, 50% of
occult bleeds, 33% of iron deficiencies and 33% of Crohn’s diseases.
Opverall, 28 studies (40%) were positive studies and 42 (60%) were
negative studies. CE aided in diagnosis in 11 of 28 (39%) positive and
12 of 42 (29%) negative studies (P=0.35). Positive and negative CEs
had an impact on short-term management in 12 of 28 (43%) versus
18 of 42 (43%) cases, respectively (P=1.0), and on long-term man-
agement in 14 of 28 (50%) versus 15 of 42 (36%) cases, respectively
(P=0.23). For positive and negative studies, respectively, CE was con-
sidered useful in 12 of 28 (43%) versus 15 of 42 (36%) cases (39%
overall), partially useful in 10 of 28 (36%) versus 10 of 42 (24%) cases
(28% overall), and not useful at all in six of 28 (21%) versus 17 of
42 (40%) cases (33% overall).

CONCLUSIONSs: Although a negative CE may aid in making a
definitive diagnosis in only 29% of patients, its effect on management
and overall usefulness is similar to that of a positive CE. A physician’s
decision on whether to order CE should not be based solely on the
pretest probability of a positive examination but also on the clinical
utility of a negative study.
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Lutilité et les répercussions d’une endoscopie
capsulaire positive ou négative sur la prise en
charge

OBJECTIF : Déterminer l'utilité des endoscopies capsulaires (EC) posi-
tives et négatives et les répercussions de ces endoscopies sur la prise en
charge a court et a long terme des patients.

METHODOLOGIE : On a examiné le dossier médical de 70 patients
consécutifs ayant subi une EC. D’aprés les issues transmises par le médecin
traitant, on a établi si 'EC avait été utile, partiellement utile ou inutile
pour la prise en charge globale des patients et si 'EC avait contribué au
diagnostic ou avait eu des répercussions sur la prise en charge a court ou a
long terme.

RESULTATS : Les indications ’EC incluaient un saignement extério-
risé (37 %), un saignement occulte (20 %), une anémie ferriprive (17 %),
des douleurs abdominales accompagnées d’'une perte de poids (13 %), 1¢é-
valuation de I'étendue de la maladie de Crohn ou la confirmation du diag-
nostic (9 %) et le dépistage de la polypose adénomateuse familiale (4 %).
On a obtenu des études positives dans 58 % des saignements extériorisés,
50 % des saignements occultes, 33 % des anémies ferriprives et 33 % des
maladies de Crohn. Dans I'ensemble, 28 études (40 %) étaient positives et
42 (60%), négatives. UEC a contribué au diagnostic de 11 (39 %) des
28 études positives et de 12 (29 %) des 42 études négatives (P=0,35). Les
EC positives et négatives avaient des répercussions sur la prise en charge
a court terme de 12 (43 %) des 28 cas par rapport a 18 (43 %) des 42 cas,
respectivement (P=1,0) et sur la prise en charge & long terme de 14
(50 %) des 28 cas par rapport a 15 (36 %) des 42 cas, respectivement
(P=0,23). Pour ce qui est des études positives et négatives, respective-
ment, PEC a été considérée utile dans 12 (43 %) des 28 cas par rapport a
15 (36 %) des 42 cas (39 % dans I'ensemble), partiellement utile dans 10
(36 %) des 28 cas par rapport a 10 (24 %) des 42 cas (28 % dans I'ensem-
ble) et inutile dans six (21 %) des 28 cas par rapport 2 17 (40 %) des
42 cas (33 % dans I’ensemble).

CONCLUSION : Méme si une EC négative peut contribuer a poser un
diagnostic définitif chez seulement 29 % des patients, son effet sur la prise
en charge et l'utilité globale est similaire a celles de 'EC positive. La déci-
sion du médecin de demander une EC ne doit pas se fonder seulement sur
la probabilité d’examen positif avant I'intervention mais également sur
Putilité clinique d’une étude négative.

Capsule endoscopy (CE) is an emerging technique for inves-
tigating the small bowel. It is currently indicated as part of
the workup for obscure gastrointestinal (GI) bleeding (obscure-
overt or obscure-occult), undiagnosed iron deficiency anemia,
Crohn’s disease (CD), polyposis syndromes and cancer, celiac
disease, for monitoring after small bowel transplant and, occa-
sionally, for undiagnosed abdominal pain or diarrhea (1-11).
Since its development, numerous studies (8,12-23) have
compared the diagnostic yield of CE with other modalities

commonly used to investigate the small bowel. Many such stud-
ies have shown CE to be more sensitive and more efficacious
compared with either push enteroscopy (12,14-20) or small
bowel follow-through (13,16,17). The sensitivity and specificity
of CE have been cited to be as high as 89% and 95%, respec-
tively (20). Although many studies have attempted to estimate
the effectiveness of CE based on its diagnostic yield, few studies
to date have considered the utility of a negative CE. In fact,
some studies (24) have considered a negative CE to be a failure.
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Indications for capsule endoscopy
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Figure 1) Breakdown of 70 capsule endoscopy studies, based on indi-
cation. Quert bleeding was the most frequent indication for capsule
endoscopy, followed by occult bleeding, iron deficiency, unexplained
abdominal pain, confirming a diagnosis or determining the extent of
Crohn’s disease (CD), and finally, screening for polyposis syndromes

Currently, practitioners weigh the probability of a positive
CE against the expense of the study. Thus, the pretest proba-
bility of having a positive study is heavily considered. Data
exist on how positive CE leads to therapeutic measures, which,
in turn, lead to positive clinical outcomes. However, data are
lacking on the outcomes of patients with a negative CE. It is
also somewhat more difficult to ascertain the value of a nega-
tive test. Previous studies have used objective measures such as
whether a negative test leads to other tests or therapeutic
interventions. A negative CE, although not confirming a spe-
cific diagnosis, may still be useful, because it allows the physi-
cian to cease a certain line of investigation, thereby impacting
patient care. However, this is more difficult to quantify. There
are also few published data regarding how often CE alters clin-
ical management, something that has been poorly defined in
previous studies. The objective of the present study was to
determine how frequently a positive or negative CE assisted in
making a diagnosis, how it affected clinical management and
whether it was considered useful by the referring physician.

METHODS

A retrospective chart review was carried out on 70 consecutive
patients who underwent CE at the Health Sciences Centre
(Winnipeg, Manitoba) over a period of 30 months. The physi-
cians who referred the patients for CE were surveyed. The
patients’ family physicians were also contacted, when possible,
for follow-up information. All CEs were read and interpreted
by one physician (CNB). The CE studies were read and inter-
preted based on accepted nomenclature. The referring physi-
cians were asked the following four questions for each patient:
did CE assist in making a diagnosis? did CE change the short-
term management! did CE change the long-term manage-
ment? and, was CE useful, partially useful or not useful at all?

A change in management included the pursuit of a specific
endoscopy or imaging study, surgery or medication. However,
ceasing to pursue further investigations was also interpreted as
a change in management. Moving beyond the consideration of
a specific diagnosis (ie, confirming or finalizing a diagnosis of
CD, or moving past this consideration) also qualified as a
change in management. Qutcomes were determined after a
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TABLE 1
Diagnostic yield of capsule endoscopy (CE) based on
indication

Diagnostic yield of CE

Positive, Negative, Total,
Indication n (%) n (%) n
Overt bleeding 15 (58) 11 (42) 26
Occult bleeding 7 (50) 7 (50) 14
Iron deficiency 4 (33) 8 (67) 12
Crohn’s disease 2 (33) 4 (67) 6
Polyposis screening 0 (0) 3 (100) 3
Abdominal pain 0 (0) 9 (100) 9

The highest diagnostic yield was associated with the indication of overt bleed-
ing, followed by occult bleeding, iron deficiency anemia and confirming a
diagnosis of Crohn’s disease (or determining extent). Screening for polyposis
syndromes and unexplained abdominal pain were both associated with a
diagnostic yield of zero

mean follow-up period of 7.3 months (range zero to 24 months).
2 tests were used to compare proportions and a P value of less
than 0.05 was considered to be statistically significant.

RESULTS

Of the 70 CE studies, 43 were performed on women and
27 were performed on men. The mean age of patients studied
was 56.7 years old. The indications for the 70 CE studies are
shown in Figure 1, and include overt bleeding (n=26, 37%),
occult bleeding (n=14, 20%), iron deficiency anemia (n=12,
17%), abdominal pain and weight loss (n=9, 13%), to assess
the extent of CD or confirm a diagnosis of the disease
(n=6, 9%), and screening for polyposis syndromes or cancer
(n=3, 4%). Of the 12 subjects with an indication of iron defi-
ciency anemia, seven were women, and of these, three were
menstruating (all were older than 40 years of age). None of
these 12 subjects was a vegetarian or had obvious dietary rea-
sons for low iron intake.

Of the six CEs performed for CD, five were suspected cases,
while one was diagnosed before CE. Of the 70 studies,
20 (29%) were incomplete (cecum not identified), with
five never leaving the stomach. Of these five cases,
three patients were on large doses of narcotics and one had
known gastroparesis. Fifteen studies ended somewhere in the
ileum: seven of those subjects were taking large amounts of
narcotics (one was paraplegic), five were performed on hospi-
talized patients and two were diabetic. One other subject, with
a history of abdominal radiation, had delayed small bowel
retention of the capsule for over two years, until she presented
with an acute small bowel obstruction at the site of capsule
retention and died from postoperative complications.

Twenty-eight studies (40%) were positive and 42 studies
(60%) were negative. The average age for positive studies was
62.4 years old, and for negative studies, the average age was
52.9 years old. The diagnostic yield of CE according to indica-
tion is shown in Table 1. Fifteen of 26 CEs (58%) performed
for the indication of overt bleeding were positive, seven of
14 CEs (50%) performed for occult bleeding were positive,
four of 12 CEs (33%) performed for iron deficiency were posi-
tive, and two of six CEs (33%) performed to assess the extent
of CD or confirm the diagnosis of the disease were positive. In
contrast, none of the CEs performed for the indication of
abdominal pain and weight loss were positive (zero of nine),
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Figure 2) Number of cases that capsule endoscopy aided in making a
diagnosis, affected short-term management and affected long-term
management. In addition, the utility of capsule endoscopy studies are
shown, divided into categories of useful, partially useful or not useful
at all

and none of the CE studies performed to screen for polyposis
syndromes or cancer were positive (zero of three). Of the
three menstruating women with an indication of iron deficiency
anemia, all had negative studies. It is possible that their iron
deficiency was secondary to their menstruation and that their
CEs were truly negative.

Overall, CE aided in the diagnosis of 23 of 70 patients
(33%), impacted on short-term management in 30 of
70 patients (43%) and impacted on long-term management in
29 of 70 patients (41%). CE was found to be useful in 27 of
70 cases (39%), partially useful in 20 of 70 cases (28%) and not
useful at all in 23 of 70 cases (33%) (Figure 2).

In the studies that were positive, CE aided in the diagnosis
of 11 of 28 patients (39%), impacted on short-term manage-
ment in 12 of 28 patients (43%) and impacted on long-term
management in 14 of 28 patients (50%) (Figure 3). Positive
studies were found to be useful in 12 of 28 cases (43%), par-
tially useful in 10 of 28 cases (36%) and not useful at all in
six of 28 cases (21%) (Figure 4).

In the studies that were negative, CE aided in the diagnosis
of 12 of 42 patients (29%), impacted on short-term manage-
ment in 18 of 42 patients (43%) and impacted on long-term
management in 15 of 42 patients (36%) (Figure 3). Negative
studies were found to be useful in 15 of 42 cases (36%), par-
tially useful in 10 of 42 cases (24%) and not useful at all in
17 of 42 cases (40%) (Figure 4).

DISCUSSION

The most common indications for CE in our patients were
blood loss related (overt bleeding, occult bleeding and iron
deficiency). Although this study was not intended to evalu-
ate the indications for CE, these findings were consistent
with previous literature (3,7,8,14-21). Other common indi-
cations were to assess the extent of CD or confirm a diagno-
sis of the disease, indicators that are increasing in popularity
(8-11,13,25).

The indication with the highest diagnostic yield was that of
overt bleeding, followed by occult bleeding and iron deficiency.
Also of note in our study is that the indication of abdominal
pain and weight loss did not yield any positive studies. In spite
of this, six of nine studies for that indication were thought to
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Figure 3) Proportion of capsule endoscopy (CE) studies that impacted
on short-term management, long-term management and aided in a final
diagnosis. Data are divided into two groups based on CE study result
(positive versus negative). P values demonstrate no statistically signifi-
cant difference based on these criteria

Positive studies Negative studies

40%

P=0.55 P=0.096

M Useful OPartially 0 Not useful

Figure 4) Graphic demonstrating the utility of capsule endoscopy
(CE) studies, divided into categories of useful, partially useful or not
useful at all. Data are divided into two groups based on CE study result
(positive versus negative) . P values demonstrate no statistically signifi-
cant difference based on these criteria

be either useful or partially useful by the referring physician.
This is likely because a negative CE helped to rule out any
serious pathology such as CD. Of the three studies that were
performed to investigate for polyposis syndromes, none were
positive. Not surprisingly, all three studies were deemed useful
by the referring physician.

An incomplete CE was defined as failure to visualize the
cecum. Of the 70 CEs performed, 20 (29%) were incomplete.
This is more frequent than in some previously published
reports. We suspect that the use of narcotics, as well as being
hospitalized at the time of CE (hence, being sedentary), may
place a patient at increased risk for delayed GI motility and,
consequently, capsule retention.

Overall, CE aided in making a diagnosis in one-third of
cases. There was no statistically significant difference in how
frequently CE aided diagnosis in positive versus negative stud-
ies (39% and 29% respectively; P=0.35). There was also no
statistically significant difference between how often CE
impacted on short-term management (positive studies, 43%;
negative studies, 43%; P=1.0) or long-term management (pos-
itive studies, 50%; negative studies, 36%; P=0.23).
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The utility of CE was quite high in this study. Of all CEs
performed, 67% were found to be either useful or partially use-
ful (39% and 28%, respectively). There was no statistically sig-
nificant difference between positive and negative CEs based
on utility. Forty-three per cent of positive studies were deemed
useful compared with 36% of negative CEs (P=0.55). Seventy-
nine per cent of positive CEs were thought to be useful or par-
tially useful (43% and 36%, respectively), compared with 60%
(36% useful and 24% partially useful) of negative CEs
(P=0.096).

Few studies have looked at how CE affects clinical manage-
ment (21-23,25-27). van Tuyl et al (26) estimated that in cases
of obscure GI bleeding, CE influenced clinical decisions in
approximately 40% of patients. We found similar results with
CE affecting short-term management and long-term manage-
ment in 43% and 42% of patients, respectively. Rastogi et al
(22) found that of 44 CE studies, 18 were positive, and a spe-
cific intervention or change in management, based on the CE
findings, was implemented in 12 of 44 cases (28%). They also
followed the patients for a mean of 6.7 months, and found that
only seven patients (16%) had a clinically meaningful change
in outcome. However, these two studies only considered
whether further testing or treatment was performed, and did
not take into consideration ceasing a certain line of investiga-
tion. In a study by Chong et al (25), of 47 subjects who had CE
for upper GI bleeding, 18 (38%) had a change in management.
This is also similar to our findings. None of the above studies
offered a definition for ‘change in management’, and only one
study surveyed the referring physician (25). Not surveying the
referring physician allows room for bias, because it is the
authors that make the decision instead of the physician. In our
study, by surveying the referring physicians, there was a
reduced chance for bias.

No published studies to date have assessed the utility of a
negative CE study. Although a negative CE may aid in making
a definitive diagnosis in only 29% of cases, we found its effect
on management and overall usefulness to be similar to that of
a positive CE. It is possible that if we assessed a greater number
of CEs, we may find that there would be a greater usefulness of
positive versus negative CE results. It is possible that a study
with adequate power would show a difference in impact
favouring positive studies. The lack of significant difference in
outcomes between positive and negative studies does not prove
that they are of similar value. However, we believe our findings
support the utility of some negative studies. Therefore, in
assessing CE, this possibility needs to be considered when
weighing the cost-effectiveness of this investigative tool.

We have found value in a considerable number of negative
CE results in the setting where CE was used as the last step in
the workup of abdominal pain or for querying CD, and clini-
cians considered the CE useful, even if negative. The literature
suggests that CE studies performed for the indication of chronic
abdominal pain rarely yield a positive diagnosis (2,28). Bardan
et al (2) looked at 20 such patients, and none had diagnostic
lesions on CE. In a study by Tatar et al (28) of 200 CE cases,
41 were for the indication of abdominal pain. They found
lesions that were diagnostic by CE in only 17%. Even our pre-
liminary results suggest that an indication of abdominal pain
rarely leads to a positive diagnosis; however, a negative result
can lead to the end of a diagnostic trail.

Questions are arising as to where CE belongs temporally
in the stepwise approach to obscure bleeding. The answer
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certainly hinges on the cost-effectiveness of the study and,
specifically, the cost versus utility of CE as a diagnostic tool.
CE is not therapeutic, so subsequent intervention or re-exami-
nation of a previously examined segment of the GI tract may
be required. Detection rates are also analyzer dependent,
because those with more experience with CEs interpret studies
faster and may have higher detection rates. The utility of neg-
ative studies, however, for the indication of obscure bleeding
requires long-term follow-up to ensure that the study was not
falsely negative in regard to important small bowel lesions. The
sensitivity of CE varies depending on indication. If intraopera-
tive endoscopy is considered the gold standard, the sensitivity
of CE for obscure-overt and obscure-occult GI bleeding is very
high. However, the false-negative rate increases for nonbleeding
indications. Also, the ability of CE to rule out a diagnosis
depends on the pretest probability. In patients that have a low
or intermediate pretest probability, especially for overt or
occult GI bleeding, CE can be very useful in helping the clini-
cian decide to cease pursuing a certain line of investigation.
However, if the pretest probability is high, then a negative CE
may be less useful, because the likelihood that it is falsely neg-
ative is increased. Recently, Jones et al (29) reported on repeat
CE for obscure GI bleeding when the initial CE was negative
or nondiagnostic. They demonstrated additional findings in
75% of repeat CEs. The indications for repeat CE were mainly
recurrent GI bleeding and limited visualization.

CONCLUSIONS
A physician’s decision about whether to order CE should not
be based solely on the pretest probability of a positive exami-
nation but also on the clinical utility of a negative study.
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