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Abstract
AIM: To assess the rate of recurrent bleeding of the 
small bowel in patients with obscure bleeding already un-
dergone capsule endoscopy (CE) with negative results.

METHODS: We reviewed the medical records related 
to 696 consecutive CE performed from December 2002 
to January 2011, focusing our attention on patients with 
recurrence of obscure bleeding and negative CE. Evalu-
ating the patient follow-up, we analyzed the recurrence 
rate of obscure bleeding in patient with a negative CE. 
Actuarial rates of rebleeding during follow-up were cal-
culated, and factors associated with rebleeding were as-

sessed through an univariate and multivariate analysis. 
A P  value of less than 0.05 was regarded as statistically 
significant. The sensitivity, specificity, and positive and 
negative predictive values (PPV and NPV) of negative 
CE were calculated.

RESULTS: Two hundred and seven out of 696 (29.7%) 
CE studies resulted negative in patient with obscure/overt 
gastrointestinal bleeding. Overall, 489 CE (70.2%) were 
positive studies. The median follow-up was 24 mo (range 
12-36 mo). During follow-up, recurrence of obscure 
bleeding was observed only in 34 out of 207 negative CE 
patients (16.4%); 26 out of 34 with obscure overt bleed-
ing and 8 out of 34 with obscure occult bleeding. The 
younger age (< 65 years) and the onset of bleeding such 
as melena are independent risk factors of rebleeding af-
ter a negative CE (OR = 2.6703, 95%CI: 1.1651-6.1202, 
P = 0.0203; OR 4.7718, 95%CI: 1.9739-11.5350, P = 
0.0005). The rebleeding rate (CE+ vs CE-) was 16.4% vs 
45.1% (χ 2 test, P  = 0.00001). The sensitivity, specificity, 
and PPV and NPV were 93.8%, 100%, 100%, 80.1%, 
respectively. 

CONCLUSION: Patients with obscure gastrointestinal 
bleeding and negative CE had a significantly lower re-
bleeding rate, and further invasive investigations can be 
deferred. 

© 2013 Baishideng. All rights reserved. 
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Core tip: Although capsule endoscopy (CE) is widely 
used as a first-line diagnostic modality for obscure gas-
trointestinal bleeding after the execution of a work-out 
negative for gastrointestinal bleeding properly done 
by following the guidelines proposed by American Gas 
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Association, the rebleeding rate after negative CE varies 
according to different studies. We tried to elucidate the 
outcomes after a negative CE for obscure gastrointes-
tinal bleeding (OGIB) and to determine the risk factors 
associated with rebleeding. Based on the results of our 
study patients with OGIB and negative CE had a signifi-
cantly lower rebleeding rate, and further invasive inves-
tigations can be deferred.
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INTRODUCTION
Obscure gastrointestinal bleeding (OGIB) remains a ma-
jor clinical challenge. Many instances of  OGIB originate 
from the small bowel, which is beyond the reach of  an 
ordinary endoscope, including an esophagogastroduode-
noscope (EGD) and colonoscope. The scene was recently 
revolutionized by the availability of  the capsule endoscopy 
(CE), which is noninvasive and well tolerated by patients.

CE is currently indicated as part of  the workup for 
OGIB (obscure-overt or obscure-occult), undiagnosed iron 
deficiency anemia, Crohn’s disease, polyposis syndromes 
and cancer, celiac disease, for monitoring after small bowel 
transplant and, occasionally, for undiagnosed abdominal pain 
or diarrhea[1-5]. Since its development, several studies have 
compared the diagnostic yield of  CE with other modalities 
commonly used to investigate the small bowel. Many stud-
ies have shown CE to be more sensitive and more effective 
compared with either push enteroscopy or small bowel fol-
low-through[6-20]. The sensitivity and specificity of  CE have 
been cited to be as high as 89% and 95%, respectively[20]. 
Although many papers have attempted to estimate the ef-
fectiveness of  CE based on its diagnostic yield, few studies 
have considered the utility of  a negative CE. In fact, only 
one of  them[21-23] has considered a negative CE as a failure.

A great amount of  data about a positive CE and its 
therapeutic and prognostic implications are available in 
literature. However, few data on the outcomes of  patients 
with a negative CE are available. It is also somewhat more 
difficult to ascertain the value of  a negative test. Previ-
ous studies have considered objective measures such as 
whether a negative test leads to other tests or therapeutic 
interventions. The impact on patients’ overall outcome re-
mains poorly defined, particularly in patients with OGIB. 
It remains uncertain that CE findings predict rebleeding.

A negative CE, though it does not confirm a specific 
diagnosis, may still be useful, because it allows the physi-
cian to quit a certain line of  investigation, thereby impact-
ing patient care.

MATERIALS AND METHODS
We reviewed the medical records of  all patients referred to 
the Digestive Endoscopy Unit of  the Catholic University 
in Rome to undergo a CE analysis for the investigation of  
OGIB between December 1st, 2002 and January 30th, 2011. 
All of  them presented an overt or occult gastrointestinal 
bleeding as clinical presentation according to the guidelines 
of  the American Gastroenterological Association (AGA)[24]. 
All patients had undergone both EGD and ileo-colonos-
copy resulted negative before to referral for CE.

All patients, opportunely consented, underwent a 
CE with the PillCam capsule endoscopy system (Given 
Imaging, Yoqneam, Israel), according to the standard 
protocols endorsed by the American Society for Gas-
trointestinal Endoscopy[25]. All the procedures were 
performed in an out patient setting, after fasting for 8 h 
without any bowel preparation. The PillCam small bowel 
(Given Imaging) was then administered. The patients 
had a light breakfast 2 h after and a light meal 4 h after 
the administration of  the PillCam as recommended in 
the standard protocol. After 8 h, they returned to the 
Endoscopy Unit, data recorder was removed and images 
were downloaded on the computer. The recordings of  
CE were reviewed by 2 experienced endoscopists/gas-
troenterologists independently (Riccioni ME, Urgesi 
R) at 8-10 frames per second using the Rapid® Reader 
(version 5.0). When possible, the stomach and the colon 
were also observed. The interobserver difference in in-
terpretation about any findings was less than 5% and if  
and when it existed, it was resolved by reexamination.

A positive CE was defined as the presence of  CE 
findings that may account for the clinical bleeding (an-
giodysplasia, ulcers or erosions, tumor, Crohn’s disease, 
and active bleeding with no identifiable source), whereas 
a negative CE was defined as the absence of  abnormali-
ties on CE as reason of  the bleeding.

In all cases in which CE did not reach the valve or 
with inadequate small bowel cleansing the examination 
was repeated. The analysis was considered negative when 
the second procedure rule out any GI abnormalities[26]. 

The median follow-up for all patients, strictly moni-
tored for rebleeding, was 24 mo (range 12-36 mo). Pa-
tients’ records, including blood tests, hospital admissions 
(especially for anemia and/or recurrent gastrointestinal 
bleeding), blood transfusions, need of  iron supplemen-
tation, additional endoscopies (including push endosco-
pies), and surgery were considered from the date of  the 
CE. Overt clinical rebleeding was defined as passing me-
lena or fresh blood per rectum with a drop in hemoglo-
bin of  2 g/dL or more. Occult rebleeding was defined as 
an unexplained hemoglobin drop of  more than 2 g/dL 
in the absence of  melena or hematochezia.

We defined patients with no recurrent obscure gastro-
intestinal bleeding or anemia during follow-up as “nega-
tive for rebleeding” and those with a confirmed bleeding 
source identified by an invasive interventions, clinical 
rebleeding, or recurrent unexplained anemia (using stan-
dardized and published criteria: blood haemoglobin level 
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of  < 13.8 g/dL for men, < 11.5 g/dL for postmenopausal 
women, and < 11 g/dL for pre-menopausal women, with a 
plasma ferritin level of  < 30 μg/L and a mean corpuscular 
volume of  < 80 fL[26]) as “positive for rebleeding”. 

Statistical analysis
The Statistical Package for Social Science (version 13.0; 
SPSS Inc., Chicago, IL, United States) was used for all 
statistical computation. Actuarial rates of  rebleeding dur-
ing follow-up were calculated, and factors associated with 
rebleeding were assessed through an univariate and multi-
variate analysis. A P value of  less than 0.05 was regarded 
as statistically significant.

The sensitivity, specificity, and positive and negative pre-
dictive values (PPV and NPV) were calculated[27] using as 
“gold standard” the patients negative for obscure bleeding.

RESULTS
CE indications included obscure overt bleeding (532), 
obscure occult bleeding (164) and several other indica-
tions (282). CE studies resulted negative in 207 out of  
696 (29.7%) with obscure/overt gastrointestinal bleed-
ing: 110 male (53.1%) and 97 female (46.8%) with a 
median age of  61.4 years (range 8-92 years). Overall, 489 
patients (70.2%) were positive patients. The flowchart of  
the selection process of  patients involved in the study 
and characteristics of  the patients with negative CE are 
showed in Figure 1 and Table 1 respectively.

Follow-up
The median follow-up for all patients closely monitored 
for rebleeding was 24 mo (range 12-36 mo). Clinical 
recurrence of  bleeding was observed during follow-up 
in 34 (16.4%) out of  207 patients with CE “negative for 
bleeding”. In details, 2 out of  34 patients had a new epi-
sode of  melena, otherwise 32 patients had a recurrence 
of  obscure occult bleeding with anemia and positive fe-
cal occult blood test.

A Meckel diverticulum and a gastrointestinal stromal 
tumor were respectively diagnosed in the two patients 
presenting a new episode of  obscure overt bleeding. In 
the group of  32 patients affected by a recurrence of  
obscure occult bleeding, the cause was undiagnosed in 
13 cases (40.6%), whereas an extra-intestinal disease was 
diagnosed in 11/32 (34.3%) patients, a parasitic infesta-
tion in 3/32 (9.37%) and the chronic use of  NSAIDs 
was indicated as the probable cause of  the recurrence of  
bleeding in 5/32 (15.62%) patients. Moreover, we note 
that 2 out of  34 (5.8%) patients with negative CE and epi-
sodes of  early rebleeding were receiving chronic therapy 
with oral anticoagulation, at 10 mo of  follow-up. 

Data analysis
The results of  univariate and multivariate analysis about 
factors associated with rebleeding in patients with nega-
tive CE and reccurence re-bleeding are summarized in 
Table 2. Patients with OGIB and negative CE have a 

low percentage of  probability of  rebleeding (34/207). 
The statistical analysis of  our data shows that the age 
of  onset of  the first episode of  bleeding < 65 years and 
the type of  bleeding (melena) are the only factors that 
statistically significantly influence the risk of  re-bleeding 
(OR = 2.6703, 95%CI: 1.1651-6.1202, P = 0.0203; OR 
= 4.7718, 95%CI: 1.9739-11.5350, P = 0.0005) (Table 3). 
Other parameters considerated during our survey such 
as gender, number of  blood transfusions, hemoglobin 
level, intake of  anticoagulants, number of  hospitaliza-
tions didn’t show a statistically significant correlation 
with rebleeding episodes. The final diagnosis and treat-
ment of  these patients are summarized in Table 3. 

The patients “negative for rebleeding” with CE nega-
tive didn’t need a hospital admission at the time of  re-
bleeding and no blood transfusions were required. 

Regarding CE “positive” patients, clinical rebleeding 
was observed in 221 out of  489 (45.1%) patients. Re-
bleeding rate was 16.4% vs 45.1% (χ 2 test, P = 0.00001). 
The sensitivity, specificity, and PPV and NPV were 93.8%, 
100%, 100%, 80.1%, respectively. Most rebleedings oc-
curred within the first 12 mo after the CE examinations 
(18/34; 52.9%). 

DISCUSSION
Despite the wide diagnostic yield of  CE compared to 
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Figure 1  Flow chart of the selection process of patients involved in the 
study. CE: Capsule endoscopy; OGIB: Obscure gastrointestinal bleeding.

Table 1  Characteristics of patients with negative capsule en-
doscopy

Variables Total 
patients

Negative for 
rebleeding

Rebleeding patients

n 207 173 34
Age (yr)      56.8      56.8    57.1
Sex (M/F)       110/97         70/59       22/12
Obscure-overt bleeding 157 121   2
Obscure-occult bleeding   50   52 32
Median Hb level        8.2        8.8      8.2
OAT/LMWH   36   32   4
Rebleeding time
   At 10 mo of follow-up 28
   At 24 mo of follow-up 34

OAT: Oral anticoagulant therapy; LMWH: Low molecular weight heparin. 
M/F: Male/female.

OGIB
n  = 696

Negative CE
n  = 207

Positive CE
n  = 489

Resolved obscure bleeding
n  = 173

Persisted obscure bleeding 
at follow-up

n  = 34

Riccioni ME et al . Negative capsule endoscopy in OGIB



Table 3  The final diagnosis and treatment of the 34 negative 
capsule endoscopy patients with rebleeding

conventional diagnostic techniques, the impact of  this 
relatively new investigation on patient outcome remains 
poorly defined. In particular, few CE studies used long-
term rebleeding as the primary outcome. In this study, 
we determined the long-term clinical outcome and char-
acteristics of  patients with OGIB after negative CE. As 
reported previously[22,23,28,29], CE could not identify all 
bleeding lesions in patients with OGIB. Up to 36.7% of  
patients in this study had a negative CE despite overt 
clinical bleeding at presentation. Notably, this group of  
patients with negative CE had a low (19.8%) rebleed-
ing rate in a more than 1 year follow-up. The rebleeding 
rate was significantly lower in patients with negative CE 
than in cases with positive CE. Moreover, considering 
the group of  patients with negative CE, chronic therapy 
with oral anticoagulation and NSAIDs seems to be relat-
ed to a higher risk of  rebleeding. In accordance with our 
findings, Neu et al[30] found that rebleeding occured in 
20% of  patients with negative CE after a median follow-
up of  13 mo. In a more recent study Lorenceau-Savale 
et al[31] showed as in 35 patients with a history of  OGIB 
and negative CE and a minimum follow-up duration 
of  one year (median: 15.9 mo) eight patients presented 
a recurrence of  bleeding, with an overall rebleeding 
rate of  23%. Four women with recurrence before new 
investigations. In the four remaining patients, repeat 

endoscopy work-ups after negative CE were performed 
and revealed previously missed lesions with bleeding po-
tential, mainly in the stomach. Overall, 13 patients, with 
or without rebleeding, had repeated endoscopy work-
ups after a negative CE, leading to a definitive diagnosis 
in nine patients, with lesions located in the stomach and 
colon in eight of  them. 

Since the patients with OGIB and a negative CE had 
a low rate of  rebleeding, further interventions or investi-
gations could be deferred until clinical rebleeding occurs. 
In these cases, after ruling out a gastrointestinal lesions 
as causes of  the recurrence of  bleeding after the execu-
tion of  a work-out negative for gastrointestinal bleeding 
properly done by following the guidelines proposed by 
AGA, the search for causes of  obscure bleeding outside 
of  the digestive system should be “necessarily” done.

Otherwise, patients with positive CE had a signifi-
cantly higher rebleeding rate on long-term follow-up. 
Recently, Kim et al[32] performed CE in 125 patients with 
OGIB. The complete visualization of  the small bowel 
was achieved in 93 patients (74.4%). Of  the 63 patients 
(50.4%) with negative CE results, 60 patients did not re-
ceive any further specific treatment for OGIB. Rebleeding 
episodes were observed in 16 out of  60 patients (26.7%). 
Substantial rebleeding events were observed with similar 
frequency both after negative CE without subsequent 
treatment (26.7%) and after positive CE without specific 
treatment (21.2%) (P = 0.496). The Authors conclude that 
in some cases despite a negative CE, approach such as 
double balloon endoscopy (DBE) should be considered 
as complementary procedures for further evaluation. 

Our study confirms, also in accordance with Lai et al[33] 
that patients with positive CE have a high rebleeding rate, 
a longer hospital stay and require more units of  blood 
transfused than those with negative CE; in accordance 
with Kim et al[32], the device-assisted enteroscopy (DBE or 
single-balloon enteroscopy) could be helpful in patients 
with a high index of  suspicion for small bowel patholo-
gies and with a high risk of  rebleeding and negative CE.

The limits of  the present study are discussed below. 
First, the lack of  a gold standard for small bowel diagno-
sis limits the accuracy in the determination of  CE per-
formance. It is highly possible that some lesions may be 
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Table 2  Results univariate analysis  n  (%)

Variables No rebleeding Rebleeding P  value Odds ratio 95%CI P  value

Patients          173          34 -
Sex (M/F) 88/85          22/12   0.1403  1.84471   0.8175-4.16251  0.14031

Age < 65 yr      23 (67.6)  89 (51.4)   0.0838 2.6703  1.1651-6.1202 0.0203
CE indications (melena)      77 (44.5)  26 (76.5)   0.0006 4.7718    1.9739-11.5358 0.0005
Blood transfusion      64 (36.9)  14 (41.2)   0.6463
Hb < 8 g/dL      48 (27.7)  14 (41.2)   0.1189 2.0064  0.8891-4.5274 0.0935
Use of FANS      30 (17.3)    5 (14.7)   0.7085
Oral anticoagulant therapy    13 (7.5)    4 (11.9)   0.4104
Hospitalizations (n)      62 (35.8)  14 (41.2)   0.5559

1Variables with P < 0.05 are significant. Variables with P < 0.125 entered in the multivariate analysis (logistic regression): (χ 2 test). Likelihood ratio: 22.1037; 
P = 0.0002. The younger age (< 65 yr) and the onset of bleeding such as melena are an independent risk factor of rebleeding after negative capsule endos-
copy (CE). M/F: Male/female.

Type of rebleeding n Final diagnosis Treatment

Obscure overt bleeding   2 Surgery
Extraluminal GIST

Meckel’s diverticulum
Obscure occult bleeding 32

13 Causes not found SR
  5 Myelodisplastyc syndrome MT
  3 Uterine fibroma Surgery
  1 Metastatic breast cancer Surgery + MT
  3 Giardia lamblia infection MT
  5 Chronic use of NSAID
  2 Erosive gastritis MT

GIST: Gastrointestinal stromal tumor; SR: Spontaneous resolution; MT: 
Medical therapy.

Riccioni ME et al . Negative capsule endoscopy in OGIB



missed despite an extensive investigation. However, unlike 
many published studies, we used long-term clinical re-
bleeding instead of  small bowel lesions as the primary end 
point for the determination of  CE performance. It may 
be interesting to determine, in future studies, whether the 
use of  the recently available methods of  device-assisted 
enteroscopy[34,35] and their future technical developments 
could overcome this problem. Secondly, all our “negative 
for rebleeding” patients refused to undergo further endo-
scopic examinations for various reasons. Third, we only 
recruited patients with “genuine” OGIB, meaning that 
these patients had undergone multiple upper and lower 
gastrointestinal endoscopies by experienced endoscopists 
to rule out other possible sources of  bleeding. Conse-
quently, these results could not necessarily be generalized 
to all patients with suspected small bowel bleeding.

In conclusion, even if  additional studies are warranted 
to confirm these results, we found that in a follow-up of  a 
mean 24 mo, patients with OGIB and negative CE had a 
significative low long-term rebleeding rate, suggesting that 
further invasive investigations could be deferred and may 
not be necessary in this group of  patients. Only an accu-
rate and careful clinical observation can help us to identify 
false negative patients at CE.
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to be predictors of rebleed in CE-patients.
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