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Abstract

Résumé

Gastrointestinal bleeding is a common cause of hospi‑
talization, with a high hospital morbidity and mortali‑
ty rate, but decreasing compared to previous years due
to an important progress in therapeutic endoscopic
techniques. It is estimated that 5‑7% of gastrointes‑
tinal bleedings are of obscure origin, with a normal
upper and lower gastrointestinal endoscopy. The cap‑
sule endoscopy is the state‑of‑the‑art, non‑invasive pro‑
cedure, providing a fine diagnosis of intestinal lesions,
especially those found in the small bowel, difficult to
address by other methods. Many studies have been
published during the past years regarding the sensi‑
bility and outcome of capsule endoscopy in patients
with gastrointestinal bleeding, but few underline its
definitive role in the diagnosis of digestive bleeding.
This review looks at the role of capsule endoscopy in
the evaluation of patients with gastrointestinal bleed‑
ing from the small bowel and the therapeutic options
available.

La vidéocapsule endoscopique dans le diagnostic de
l’hémorragie digestive

Keywords: gastrointestinal bleeding, capsule endosco‑
py, therapeutic endoscopy.

Les hémorragies digestives sont une cause fréquente
d’hospitalisation, aux taux élevées de mortalité et
morbidité, actuellement en baisse par rapport aux an‑
nées précédentes, grâce à l’évolution des techniques
endoscopiques. Environ 5‑7% des hémorragies diges‑
tives sont d’origine obscure, avec une endoscopie oe‑
so‑gastroduodénale et une iléocoloscopie normales. La
vidéocapsule endoscopique est une technique récente,
non‑invasive, permettant le diagnostic des lésions di‑
gestives, en particulier celles de l’intestin grêle, qui
sont difficilement visualisées par d’autres méthodes.
Au cours des dernières années, de nombreuses études
concernant la sensibilité et les résultats de cette tech‑
nique ont été publiées, mais sans souligner son rôle
définitif dans les hémorragies digestives. Cette revue
examine le rôle de la vidéocapsule endoscopique dans
l’évaluation des hémorragies de l’intestin grêle et les
options thérapeutiques disponibles.
Mots‑clés: hémorragie digestive, vidéocapsule endos‑
copique, endoscopie thérapeutique.
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Introduction
Capsule endoscopy is a non‑invasive procedure
with negative predictive value and insignificant im‑
pact on the patient, which provides a fine diagno‑
sis of intestinal lesions, especially those found in
the small intestine, difficult to address by other
imaging methods. Until its introduction in 2000,
the small bowel was considered a “dark hole“ of
the gastrointestinal tract, as there were no imag‑
ing methods that could accurately visualize the
entire small bowel1. Since then, capsule endoscopy
became a valuable tool that could assess small bow‑
el pathologies, with high diagnostic accuracy and
higher sensibility rate compared with radiographic
methods2.

Figure 1. The capsule endoscopes presently available

The

management of patients with digestive
haemorrhage

When facing a patient with acute digestive hae‑
morrhage, we first need to know whether it is an up‑
per or a lower gastrointestinal (GI) tract bleeding, or
if it is an occult or overt GI bleeding. For this, the
physicians must choose the method of exploration
depending on the type of exteriorization. In a patient
presenting hematemesis, an upper endoscopy is per‑
formed and in the presence of melena or hematoche‑
zia, a gastric lavage is first performed and, depending
on the gastric content, we can choose between upper
and lower digestive endoscopy; if both are normal,
capsule endoscopy is recommended for the visualiza‑
tion of the small intestine3.

The

endoscopic capsules presently available

There are several types of endoscopic capsules,
all of them having wireless transmission, but differ‑
ing regarding the field of view, the battery life spam,
frames per second recorded and number of cameras:
with a single camera for the small bowel and with two
cameras for the oesophagus and colon. The cameras
can record from2to 35 frames per second that are
played continuously, like a video. The capsules intro‑
duced so far are from Japan (EndoCapsule, Olympus,
Tokyo, Japan), Israel(PillCam, Given Imaging,
Yokneam, Israel), Korea (MiroCam, IntroMedic,
Seoul, Korea), China (OMOM, Jinshan Science and
Technology Company, Chongqing, China),and the
USA (Capso CamPlus, Capso Vision Inc., Saratoga,
CA, USA) (Figure 1).
The Olympus endocapsule for the small bowel
(single camera) has a field of view of 1600 and a depth
of field from 0 to 20 mm, taking 2 frames per sec‑
ond, with a battery life of 12 hours, and the ability to

photograph more than 100,000 images throughout
the study. It is easy to swallow, weighting only 3.3g
and 11 x 26 mm in dimensions4.
The Pillcam capsules are: SB3 for the small bow‑
el (single camera) with a field of view of 1560, taking
2 frames per second, with a battery life of 8 hours,
and the ability to photograph more than 70,000 im‑
ages; ESO3 for the oesophagus (double camera), with
a field of view of 1720,taking 35 frames per second,
with a battery life of 30 minutes; COLON2 for the
colon (double camera), with a field of view of 1720,
taking 35 frames per second, with a battery life of
10 hours5.
The MiroCam capsules are: MC1600 single
camera, taking 6 frames per second, and MC2000
double camera, taking 3 frames per second on each
side, both with a field of view of 170 0, perfectly
suited for both small‑bowel and colon visualiza‑
tion. The MiroCam capsules also have a magnetic
controller called Navi Controller that can deliver
an immobilized capsule safely from the oesophagus
and stomach into the duodenum, controlling the
movement of the capsule by viewing the images in
real time 6.
The CapsoCam Plus capsule (4 cameras) has a
field of view of 360 0 and a depth of field from 0 to
18 mm, taking 5 frames per second per camera (20
frames per second overall), with a battery life of 15
hours7.
The Omom Capsule 2 (single camera) has a field
of view of 140 0, taking 2 frames per second, with a
battery life of 12 hours8.
When evaluating the diagnostic efficiency be‑
tween these capsules using a head‑to‑head compari‑
son, similar efficacy was found9,10.
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Preparation

Complications

Prior to capsule endoscopy exploration, it is rec‑
ommended that the patients follow a modified diet
and ingest a purgative (2L of polyethylene glycol) for
better visualization, but the optimal timing for taking
purgatives is yet to be established11.

Capsule endoscopy has two main complica‑
tions – retention and aspiration. Retention may ap‑
pear in benign strictures (post‑operative or due to in‑
flammatory bowel diseases) and malignant strictures
(tumours of the small bowel). When capsule retention
is radiologically confirmed, in asymptomatic patients
radiological monitoring is recommended, until the
obstacle is exceeded – 15 days. In case of symptom‑
atic patients, it is recommended to first retrieve the
capsule with the use of device‑assisted enteroscopy,
and only when the enteroscopy is unsuccessful, sur‑
gical intervention is indicated, to retrieve the capsule
and to treat the underlying disease. The European
Society of Gastrointestinal Endoscopy (ESGE) recom‑
mends the use of endoscopic capsule placement in
patients with suspected or established non‑obstruc‑
tive swallowing disorder, in order to prevent capsule
aspiration11.

Indications
Being one of the few possibilities to explore the
small intestine, capsule endoscopy is indicated for pa‑
tients with digestive haemorrhage whose cause could
not be detected by classical endoscopic methods, pa‑
tients with occult or overt anaemia, for the diagnosis
and follow‑up of patients with inflammatory bowel
disease, to evaluate celiac disease and its complica‑
tions (ulcerative jejunoileitis, intestinal lymphoma,
refractory celiac disease), intestinal polyposis syn‑
dromes, small‑bowel tumours, or patients who wish
to confirm suspected lesions by other imaging meth‑
ods (barium flouroscopy, CT, MRI)11‑13.

Contraindications
The absolute contraindications for capsule en‑
doscopy remain intestinal obstruction and the pres‑
ence of strictures or fistulas. After further review,
pacemaker and cardiac defibrillator carriers have now
relative contraindication as it has not been proven
that the devices signal interferes, and can undergo
the procedure without special precautions (low quali‑
ty evidence)11. In patients with dysphagia, we can opt
for endoscope‑assisted capsule ingestion.

Advantages

and disadvantages

The main advantage of the small bowel capsule
lies in its diagnostic accuracy, superior to other di‑
agnostic methods, with a sensitivity of 88% and a
specificity of 64% for detection of fresh blood14. The
ease of the technique is another important advan‑
tage, both for the small bowel and the colon capsule,
compared to the usual endoscopic methods (upper,
lower digestive endoscopy, enteroscopy).
The disadvantages are regarded more as limita‑
tions: the impossibility of being guided, lack of in‑
sufflation, lack of washing and aspiration, high costs
involved, sometimes the lesion is not detected due to
the presence of blood – which forces us to look for
the lesion upstream. And last, but not least, we need
to remember that capsule endoscopy is a method of
investigation with negative predictive value, used only
in diagnosis, without the possibility of therapeutic
techniques.
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bleeding

When facing a patient with acute GI bleeding,
with normal upper and lower GI endoscopy, in whom
we want to investigate the small bowel, two import‑
ant questions arise: When is the best time to do the
exploration? How does capsule endoscopy influence
the therapeutic conduct?
The answer to the first question is as soon as
possible to the onset of bleeding, the better the diag‑
nosis is achieved. In most studies was reported a high‑
er diagnostic yield of capsule endoscopy in patients
with acute GI bleeding or ongoing obscure‑overt
bleeding compared with patients with obscure‑occult
bleeding or distant overt bleeding12,15.
Regarding the second question, the answer is:
endoscopic capsule, performed within the first 24‑48
hours of patients’ admission, can guide us both in
choosing an additional diagnostic method for cer‑
tainty and in choosing the therapeutic method ap‑
propriate to the type of lesion visualized. In a study
performed on 55 patients with severe GI bleeding,
who underwent an emergency capsule endoscopy ex‑
amination within 48 hours of admission, 75% pre‑
sented fresh blood without a visible lesion and 67%
had relevant lesions recorded16. Additional diagnostic
and therapeutic techniques were undertaken in 78%
of cases (endoscopic, surgical and radiological) with
lesion confirmation and treatment16,17. Most of the pa‑
tients presented multiple small bowel angiodysplasia,
arteriovenous malformations, ulcers and nonsteroidal
anti‑inflammatory drug‑induced enteropathy. Only in
a few cases, small bowel tumors were visualized and
surgical treatment was necessary18‑20.
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In comparison with other imaging studies for
the small bowel, capsule endoscopy has higher diag‑
nostic yield than barium radiography21,22, is more ef‑
fective than enteroclysis23 and could be more helpful
than computed tomography24.
Regarding computed tomography enterography
(CTE), most studies show that a higher diagnostic
yield can be achieved when using CTE as a comple‑
mentary examination to capsule endoscopy, rather
than using one or the other25‑28.
In most studies, capsule endoscopy and single
or double balloon enteroscopy have proven similar
results regarding the visualization of lesions in the
small bowel in GI bleeding. Nevertheless, the possi‑
bility of therapeutic techniques and better manoeu‑
vrability of enteroscopy make it superior even if it is
more stressful for the patient29‑30. It is recommended
to perform capsule endoscopy prior to enteroscopy,
thus being more cost‑effective and the enteroscopy
can be significantly enhanced when guided by a pre‑
viously positive capsule study30‑33.
After the cause and the site of the GI bleeding
are established using capsule endoscopy, the thera‑
peutic options available for the type of lesions record‑
ed must be taken into account. Thus, for angiodyspla‑
sias, ulcers, arteriovenous malformations and polyps,
single or double balloon enteroscopy is recommended
to certify the diagnosis, to take biopsies (if needed)
and apply local treatment to stop the bleeding (if
active) or treat the underlying disorder, to prevent
recurrent bleeding. In case of tumours of the small
bowel, we must choose between enteroscopy, to first
biopsy the tumour, and later surgical treatment or
surgical treatment from the beginning, depending on
the extent of the tumour and whether it presents with
complications (narrowing of the small bowel lumen,
capsule retention, active bleeding)33‑37.
In some cases, the cause of GI bleeding is not
visible nor for capsule endoscopy or enteroscopy,
due to massive bleeding. In this case, transcatheter
angiography can be performed to establish the site
of bleeding and to treat the underlying cause in the
same endovascular session38,39.

Conclusions
The above studies show that capsule endoscopy
is a feasible, easy‑to‑use, non‑invasive procedure, with
insignificant impact on the patient, that can detect
lesions up to 0.1 mm and has a high sensitivity and
specificity for detecting fresh blood, proving itself as
an irreplaceable tool in the initial diagnosis of small
bowel bleeding.

The capsule endoscopy has shown to be more ef‑
fective than other imaging studies for the small bowel
(barium radiography, enteroclysis, computed tomog‑
raphy) and a worthy complementary examination to
computed tomography enterography/angiography,
single and double balloon enteroscopy and transcath‑
eter angiography in determining the cause in patients
with acute and obscure GI bleeding.
Although it is not as permissive as classic endos‑
copy, being only a diagnostic procedure, without the
ability to treat the underlying cause of bleeding, it
can guide us in establishing the appropriate thera‑
peutic response, depending on the site and type of
lesions recorded.
Compliance with Ethics Requirements:

„The authors declare no conflict of interest regarding
this article“
„No funding for this study“

References
1. Iddan G, Meron G, Glukhovasky A, et al. Wireless capsule
endoscopy. Nature 2000;455:417–418.
2. Mishkin D, Chuttani R, Croffie J, et al. ASGE technolo‑
gy status evaluation report: wireless capsule endoscopy.
Gastrointestinal Endoscopy 2006;63:539–545.
3. Fisher L, Lee Krinsky M, et al. ASGE Standards of
Practice Committee, The role of endoscopy in the man‑
agement of obscure GI bleeding. Gastrointestinal Endoscopy
2010;72:471‑479.
4. Endocapsule (MAJ‑2027), Capsule Endoscopy Product
Specifications, Olympus, Tokyo, Japan.
5. PillCam Capsule Endoscopy, User manual, Given Imaging,
Yokneam, Israel.
6. MiroCam Capsule Endoscope, Product Specifications,
IntroMedic, Seoul, Korea.
7. CapsoCam Plus, Product Specifications, CapsoVision Inc.,
Saratoga, CA, USA.
8. Omom Capsule 2, Product Specifications, Jinshan Science
and Technology Company, Chongqing, China.
9. Dolak W, Kulnigg‑Dabsch S, Evstatiev R, et al. A random‑
ized head‑to‑head study of small‑bowel imaging comparing
MiroCam and EndoCapsule. Endoscopy 2012;44:1012–1020.
10. Pioche M, Gaudin J, Filoche B, et al. Prospective, random‑
ized comparison of two small‑bowel capsule endoscopy sys‑
tems in patients with obscure GI bleeding. Gastrointestinal
Endoscopy 2011;73:1181–1188.
11. Rondonotti E, Spada C, Adler S, et al. Small‑bowel capsule
endoscopy and device‑assisted enteroscopy for diagnosis
and treatment of small‑bowel disorders: European Society
of Gastrointestinal Endoscopy (ESGE) Technical Review.
Endoscopy 2018;50:423‑446.
12. Pennazio M, Spada C, Eliakim R, et al. Small‑bowel cap‑
sule endoscopy and device‑assisedenteroscopy for diagnosis
and treatment of small‑bowel disorders: European Society
of Gastrointestinal Endoscopy (ESGE) Clinical Guideline.
Endoscopy 2015;47:352‑376.
September 2018

/

437

The role of capsule endoscopy in the diagnosis of digestive haemorrhage – RÎNJA et al
13. Spada C, Hassan C, Galmiche JP, et al. Colon capsule en‑
doscopy: European Society of Gastrointestinal Endoscopy
(ESGE) Guideline, Endoscopy 2012;44:527–536.
14. Andrew C, Meltzer M, Aamir A, et al. Videocapsule en‑
doscopy in the emergency department: a prospective study
of acute upper gastrointestinal hemorrhage. Annals of
Emergency Medicine 2013;61:438–443.
15. Carey E, Leighton J, Heigh R, et al. A single‑center expe‑
rience of 260 consecutive patients undergoing capsule en‑
doscopy for obscure gastrointestinal bleeding. The American
Journal of Gastroenterology 2007;102:89–95.
16. Laine L, Sahota A, Shah A. Does capsule endoscopy im‑
prove outcomes in obscure gastrointestinal bleeding?
Randomized trial versus dedicated small bowel radiography.
Gastroenterology 2010;138:1673–1680.
17. Lecleire I, Iwanicki‑Caron A, Di‑Fiore C, et al. Yield
and impact of emergency capsule enteroscopy in se‑
vere obscure‑overt gastrointestinal bleeding. Endoscopy
2012;44:337–342.
18. Mujica V, Barkin J. Occult gastrointestinal bleeding.
General overview and approach. Gastrointestinal Endoscopy
Clinics of North America Journal 1996;6:833–845.
19. Okazaki H, Fuiwara Y, Sugimori S, et al. Prevalence of
mid‑gastrointestinal bleeding in patients with acute overt
gastrointestinal bleeding: multi‑center experience with
1044 consecutive patients. Journal of Gastroenterology
2009;44:550–555.
20. Zuckerman G, Prakash C, Askin M, Lewis B. AGA techni‑
cal review on the evaluation andthe management of occult
and obscure gastrointestinal bleeding. Gastroenterology 2000;
118: 201–221.
21. Costamagna G, Shah SK, Riccioni ME, et al. A prospective
trial comparing small bowel radiographs and video capsule
endoscopy for suspected small bowel disease. Gastroenterology
2002;123:999‑1005.
22. Hara AK, Leighton JA, Sharma VK, Fleischer DE. Small
bowel: preliminary comparison of capsule endoscopy with
barium study and CT. Radiology 2004;230:260‑265.
23. Rajesh A, Sandrasegaran K, Jennings SG, et al. Comparison
of capsule endoscopy with enteroclysis in the investigation of
small bowel disease. Abdominal Radiology 2009;34:459‑466.
24. Saperas E, Dot J, Videla S, et al. Capsule endoscopy versus
computed tomographic or standard angiography for the di‑
agnosis of obscure gastrointestinal bleeding. The American
Journal of Gastroenterology 2007;102:731‑737.
25. Zhang BL, Jiang LL, Chen CX, et al. Diagnosis of obscure
gastrointestinal hemorrhage with capsule endoscopy in
combination with multiple‑detector computed tomography.
Journal of Gastroenterology and Hepatology 2010;25:75‑79.
26. Voderholzer WA, Ortner M, Rogalla P, et al. Diagnostic yield
of wireless capsule enteroscopy in comparison with comput‑
ed tomography enteroclysis. Endoscopy 2003;35:1009‑1014.
27. Milano A, Balatsinou C, Filippone A, et al. A prospec‑
tive evaluation of iron deficiency anemia in the GI

438

/

vol. 53, no. 3

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

endoscopy setting: role of standard endoscopy, videocapsule
endoscopy, and CT‑enteroclysis. Gastrointestinal Endoscopy
2011;73:1002‑1008.
Huprich JE, Fletcher JG, Fidler JL, et al. Prospective blinded
comparison of wireless capsule endoscopy and multiphase
CT enterography in obscure gastrointestinal bleeding.
Radiology 2011;260:744‑751.
Nakamura M, Niwa Y, Ohmiya N, et al. Preliminary compar‑
ison of capsule endoscopy and double‑balloon enteroscopy
in patients with suspected small‑bowel bleeding. Endoscopy
2006;38:59‑66.
Fujimori S, Seo T, Gudis K, et al. Diagnosis and treatment
of obscure gastrointestinal bleeding using combined capsule
endoscopy and double balloon endoscopy: 1‑year follow‑up
study. Endoscopy 2007;39:1053‑1058.
Kameda N, Higuchi K, Shiba M, et al. A prospective,
single‑blind trial comparing wireless capsule endosco‑
py and double‑balloon enteroscopy in patients with ob‑
scure gastrointestinal bleeding. Journal of Gastroenterology
2008;43:434‑440.
Marmo R, Rotondano G, Casetti T, et al. Degree of concor‑
dance between double‑balloon enteroscopy and capsule en‑
doscopy in obscure gastrointestinal bleeding: a multicenter
study. Endoscopy 2009;41:587‑592.
Matsumoto T, Esaki M, Moriyama T, et al. Comparison of
capsule endoscopy and enteroscopy with the double‑balloon
method in patients with obscure bleeding and polyposis.
Endoscopy 2005;37:827‑832.
Hadithi M, Heine GD, Jacobs MA, et al. A prospective study
comparing video capsule endoscopy with double balloon en‑
teroscopy in patients with obscure gastrointestinal bleeding.
American Journal of Gastroenterology 2006;101:52‑57.
Mehdizadeh S, Ross A, Gerson L, et al. What is the learning
curve associated with double‑balloon enteroscopy? Technical
details and early experience in 6 U.S. tertiary care centers.
Gastrointestinal Endoscopy 2006;64:740‑750.
Ohmiya N, Yano T, Yamamoto H, et al. Diagnosis and treat‑
ment of obscure GI bleeding at double balloon endoscopy.
Gastrointestinal Endoscopy 2007;66(3 Suppl):S72‑S77.
Arakawa D, Ohmiya N, Nakamura M, et al. Outcome af‑
ter enteroscopy for patients with obscure GI bleeding: di‑
agnostic comparison between double‑balloon endoscopy
and videocapsule endoscopy. Gastrointestinal Endoscopy
2009;69:866‑874.
Saperas E, Dot J, Videla S, et al. Capsule endoscopy ver‑
sus computed tomographic or standard angiography for the
diagnosis of obscure gastrointestinal bleeding. American
Journal of Gastroenterology 2007;102:731‑737.
Leung W, Ho S, Suen B, et al. Capsule endoscopy or angi‑
ography in patients with acute overt obscure gastrointestinal
bleeding: a prospective randomized study with long term
follow‑up. American Journal of Gastroenterology 2012;107:1370–
1376.

