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Abstract
Capsule endoscopy (CE) is a simple, safe, non-invasive, 
reliable technique, well accepted and tolerated by 
the patients, which allows complete exploration of 
the small intestine. The advent of CE in 2000 has 
dramatically changed the diagnosis and management of 
many diseases of the small intestine, such as obscure 
gastrointestinal bleeding, Crohn’s disease, small bowel 
tumors, polyposis syndromes, etc . CE has become the 
gold standard for the diagnosis of most diseases of the 
small bowel. Lately this technique has also been used 
for esophageal and colonic diseases.

© 2009 The WJG Press and Baishideng. All rights reserved.

Key words: Capsule endoscopy; Small intestine; 
Gastrointestinal hemorrhage; Crohn’s disease; Gastro-
intestinal neoplasms; Intestinal polyposis 

Peer reviewer: Dr. Klaus R Herrlinger, Hepatology and 
Endocrinology, Robert-Bosch-Hospital, Auerbachstrasse, 110, 
D-70376 Stuttgart, Germany

Muñoz-Navas M. Capsule endoscopy. World J Gastroenterol 
2009; 15(13): 1584-1586  Available from: URL: http://www.
wjgnet.com/1007-9327/15/1584.asp  DOI: http://dx.doi.
org/10.3748/wjg.15.1584

INTRODUCTION
A few years ago, the assessment of  small bowel pathol-
ogy was a major dilemma, especially when it came to 
the management of  obscure gastrointestinal bleeding. 
Evaluation of  the patients was frequently unsatisfac-
tory because of  the inability to completely visualize the 
small bowel mucosa with the available endoscopic and 

radiological techniques. Capsule endoscopy (CE) was 
launched at the beginning of  this millennium and since 
then has had a very important impact on managing 
obscure gastrointestinal bleeding and many other small 
bowel diseases.

CAPSULE ENDOSCOPY
Until a few years ago, the small bowel was an organ 
which was very difficult to explore with the available 
endoscopic, radiological and nuclear medicine techniques. 
In routine practice, only the last few centimeters of  
the ileum were accessible to retrograde visualization by 
ileocolonoscopy. Exploration from the proximal side by 
push, sonde or intraoperative enteroscopy were invasive 
procedures that did not always allow us to visualize the 
lesions in the small bowel[1]. Sonde enteroscopy had been 
abandoned in the 90’s because it was a tedious technique 
(long duration of  the procedure) and it had several 
technical limitations. Push enteroscopy is limited by the 
depth of  insertion of  the scope and is poorly tolerated. 
Intraoperative enteroscopy is the most effective of  these 
techniques, but it is the most invasive with a significant 
percentage of  adverse side effects[2].

With wireless CE we can provide a simple, safe, non-
invasive, reliable procedure, well accepted and tolerated 
by the patient, which has revolutionized the study of  the 
small bowel. This technique evaluates endoscopically, 
with high resolution images, the whole small bowel, 
avoiding any sedation, surgery or radiation exposure[2].

Currently, CE is recommended as a third stage 
examination, after negative gastroscopy and colonoscopy 
in patients with obscure gastrointestinal bleeding. 
Also many studies have established, with a growing 
body of  evidence, that this technique is cost-effective 
in other clinical situations, such as detection of  small 
bowel lesions in Crohn’s disease in patients in which 
other methods have failed to provide a diagnosis, non 
steroidal anti-inflammatory drug enteropathies, celiac 
disease, small bowel polyposis syndromes and small 
bowel tumors[2]. Other possible indications are HIV 
patients with gastrointestinal symptoms[3], malabsorptive 
syndromes other than celiac disease[4], Henoch-Schonlein 
purpura[5], patients with small bowel transplants[6] and 
with intestinal graft versus host disease, particularly 
in monitoring the response to immunosuppressive 
therapy[7].

The acquired knowledge of  the wide range of  lesions 
that can be found in the small bowel, encouraged the 
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implementation of  some diagnostic and therapeutic 
techniques, such as double balloon enteroscopy, MRI-
enteroclysis and CT-enteroclysis[2].

The capsule endoscope is a disposable, small, 
swallowable, wireless, miniature camera which allows us to 
get a direct visualization of  the gastrointestinal mucosa[8]. 
The initial capsule endoscope was developed by Given 
Imaging (Yoqneam, Israel) and approved in Europe by 
the European Medicines Agency and in the United States 
by the Food and Drug Administration in 2001[8]. This 
technique is available in over 4500 gastrointestinal centers 
throughout the world. 

The capsule which measures only 11 mm × 26 mm and 
weighs 3.7 g, holds a metal oxide semiconductor imaging-
chip video camera, 6 white light-emitting diode illumina-
tion sources, 2 silver-oxide batteries and a radio telemetry 
transmitter. The image filed is 140 degrees, magnification 
is × 8 and the depth of  view is 1 to 30 mm[9,10].

Before the capsule is swallowed, 8 skin antennas are 
taped to the patient’s anterior abdominal wall and con-
nected to the hard drive. After an overnight fast, the pa-
tient swallows the capsule with a few sips of  water, then 
the capsule is passively moved along by peristalsis. Two 
hours after ingestion, the patient is allowed to drink, 
while eating is allowed after 4 h. During the procedure 
the patient may carry on with his daily activities[11].

The camera is activated by removal of  the capsule 
from its magnetic holder and takes 2 images per second 
and transmits these by means of  radio frequency to a 
sensor array placed on the patient’s abdomen and from 
here to a recording device in a belt that the patient wears 
for the duration of  the battery life (8 h). The use of  the 
real time viewer may shorten procedures, as the patient 
can be disconnected once the cecum is visualized[11].

After those 8 h, the sensor array and recorded data 
are removed and the recorded images are downloaded 
to the computer. It takes on average 40-60 min to read 
these images[3,12] and since it is very time-consuming, 
one possible cost-effective strategy could be the use of  
expert nurse endoscopists to select images. Some studies 
have shown that highly motivated nurses and gastroin-
testinal residents trained to read CE can detect clinically 
significant lesions at a similar rate to physicians[13-15]. 
Since its development, additional support systems have 
been added to the software to assist the reader, such as 
localization capability, suspected blood indicator, a mul-
tiviewing feature and quick view modality[3].

The capsule is excreted with the feces, usually within 
24 to 48 h[16]. CE is usually performed as an outpatient 
procedure. The presence of  intestinal contents or a mo-
tility disorder may cause the incomplete visualization of  
the intestinal mucosa. Several studies have examined the 
possibilities of  improving bowel cleanliness and short-
ening transit time by means of  different medications 
and different fasting periods. Nevertheless, small bowel 
preparation is still a controversial issue[6]. We have par-
ticipated in a prospective multicenter randomized trial 
which has shown that bowel preparation with different 
laxatives does not improve the visualization of  the small 
intestine[17].

The main contraindication to performing CE is the 
suspicion or knowledge of  an obstruction in the gastro-
intestinal tract.

The retention of  the device is the main complica-
tion of  the procedure and is defined when CE remains 
in the digestive tract for a minimum of  2 wk[18]. The 
frequency of  this problem varies, depending mostly on 
the clinical indication for CE, and ranges from 0% in 
healthy subjects, to 1.5% in patients with obscure gas-
trointestinal bleeding, to 5% in patients with suspected 
Crohn’s disease[6] and to 21% in patients with intestinal 
obstruction[3]. At present CE has some technical limita-
tions: it cannot be used to obtain biopsy specimens or 
for endoscopic treatment and it cannot be controlled 
remotely[8]. CE has also some clinical limitations which 
are problems in sizing and locating small bowel lesions[2], 
a possible false-negative CE result, due to the fact that 
the global miss rate is about 11%, ranging from 0.5% 
for ulcerative lesions to 18.9% for neoplastic disease and 
the fact that sometimes we can get findings of  uncertain 
relevance in healthy subjects[8]. Another drawback is that 
in almost 20% of  procedures the capsule does not reach 
the cecum while it is active[11].

Since its development, more than 650 000 capsules 
have been swallowed worldwide[19] and more than 1000 
peer-reviewed publications have appeared in the medical 
literature. The most important gastrointestinal societ-
ies have published guidelines about its use (ASGE[20], 
ESGE[21], BSG[22]).

In latter years, breakthrough developments in CE 
technology have enabled the direct visualization of  the 
upper[23,24] and lower segments[25,26] of  the gut using spe-
cifically designed capsules.

In recent issues of  this journal we have coordinated 
the publication of  several papers, some covering the 
latest advances in this field, presenting the use of  CE in 
diagnosis of  gastrointestinal bleeding[27], inflammatory 
bowel disease[28], celiac disease[29], neoplastic disease[30], 
non-steroidal anti-inflammatory drugs-enteropathy and 
rare intestinal diseases[31], and also its use in pediatric 
patients[32]. Others studied the value of  intestinal 
preparation before CE[33], CE use in the colon[34] and 
esophagus[35], and the Patency and Agile[36] capsules, and 
finally another paper was about the future of  the CE[37].

I wish to emphasize here that we have been very 
successful in convincing some of  the most important 
groups working in this area to write the above-mentioned 
papers.

REFERENCES
1 Galmiche JP , Coron E , Sacher-Huvel in S . Recent 

developments in capsule endoscopy. Gut 2008; 57: 695-703
2 Rondonotti E, Villa F, Mulder CJ, Jacobs MA, de Franchis 

R. Small bowel capsule endoscopy in 2007: indications, risks 
and limitations. World J Gastroenterol 2007; 13: 6140-6149

3 Pennazio M. Capsule endoscopy: where are we after 6 years 
of clinical use? Dig Liver Dis 2006; 38: 867-878

4 Fernandez-Urien I, Carretero C, Sola JJ, Munoz-Navas M, 
Betes M, Subtil JC, Armendariz R. Refractory Whipple's 
disease. Gastrointest Endosc 2007; 65: 521-522, discussion 522

5 Preud'Homme DL, Michail S, Hodges C, Milliken T, Mezoff 

Muñoz-Navas M. Capsule endoscopy                                               1585

www.wjgnet.com



AG. Use of wireless capsule endoscopy in the management 
of severe Henoch-Schonlein purpura. Pediatrics 2006; 118: 
e904-e906

6 Mata A, Llach J, Bordas JM. Wireless capsule endoscopy. 
World J Gastroenterol 2008; 14: 1969-1971

7 Yakoub-Agha I, Maunoury V, Wacrenier A, Couignoux 
S, Depil S, Desreumaux P, Bauters F, Colombel JF, Jouet 
JP. Impact of small bowel exploration using video-capsule 
endoscopy in the management of acute gastrointestinal 
graft-versus-host disease. Transplantation 2004; 78: 1697-1701

8 Nakamura T, Terano A. Capsule endoscopy: past, present, 
and future. J Gastroenterol 2008; 43: 93-99

9 Davis BR, Harris H, Vitale GC. The evolution of endoscopy: 
wireless capsule cameras for the diagnosis of occult 
gastrointestinal bleeding and inflammatory bowel disease. 
Surg Innov 2005; 12: 129-133

10 Iddan G, Meron G, Glukhovsky A, Swain P. Wireless 
capsule endoscopy. Nature 2000; 405: 417

11 Waterman M, Eliakim R. Capsule enteroscopy of the small 
intestine. Abdom Imaging 2008; Epub ahead of print

12 Lewis BS. How to read wireless capsule endoscopic images: 
tips of the trade. Gastrointest Endosc Clin N Am 2004; 14: 11-16

13 Bossa F, Cocomazzi G, Valvano MR, Andriulli A, Annese 
V. Detection of abnormal lesions recorded by capsule 
endoscopy. A prospective study comparing endoscopist's 
and nurse's accuracy. Dig Liver Dis 2006; 38: 599-602

14 Fernandez-Urien I, Espinet E, Perez N, Betes M, Herraiz 
M, Carretero C, Munoz-Navas M. Capsule endoscopy 
interpretation: the role of physician extenders. Rev Esp 
Enferm Dig 2008; 100: 219-224

15 Niv Y, Niv G. Capsule endoscopy examination--preliminary 
review by a nurse. Dig Dis Sci 2005; 50: 2121-2124

16 El-Matary W. Wireless capsule endoscopy: indications, 
limitations, and future challenges. J Pediatr Gastroenterol 
Nutr 2008; 46: 4-12

17 Pons V, Gonzalez B, Gonzalez C, Perez-Cuadrado E, 
Fernandez-Diez S, Fernandez-Urien I, Mata A, Espinos J, 
Perez-Grueso MJ, Arguello L, Valle J, Carballo F, Munoz-
Navas M, Llach J, Ramirez-Armengol JA, Balanzo J, Sala 
T, Menchen P. Evaluation of different bowel preparations 
for the study with capsule endoscopy: a prospective, 
randomized, controlled study. Gastrointest Endosc 2006; 63: 
AB161

18 Cave D, Legnani P, de Franchis R, Lewis BS. ICCE consensus 
for capsule retention. Endoscopy 2005; 37: 1065-1067

19 Fireman Z, Kopelman Y. Small bowel capsule endoscopy: 
have we conquered the last frontier? Isr Med Assoc J 2008; 
10: 298-301

20 Mishkin DS, Chuttani R, Croffie J, Disario J, Liu J, Shah 
R, Somogyi L, Tierney W, Song LM, Petersen BT. ASGE 
Technology Status Evaluation Report: wireless capsule 
endoscopy. Gastrointest Endosc 2006; 63: 539-545

21 Rey JF, Ladas S, Alhassani A, Kuznetsov K. European 
Society of Gastrointestinal Endoscopy (ESGE). Video 
capsule endoscopy: update to guidelines (May 2006). 
Endoscopy 2006; 38: 1047-1053

22 Sidhu R, Sanders DS, Morris AJ, McAlindon ME. Guidelines 
on small bowel enteroscopy and capsule endoscopy in 
adults. Gut 2008; 57: 125-136

23 de Franchis R, Eisen GM, Laine L, Fernandez-Urien I, 
Herrerias JM, Brown RD, Fisher L, Vargas HE, Vargo J, 
Thompson J, Eliakim R. Esophageal capsule endoscopy for 
screening and surveillance of esophageal varices in patients 
with portal hypertension. Hepatology 2008; 47: 1595-1603

24 Fernandez-Urien I, Carretero C, Armendariz R, Munoz-
Navas M. New applications of capsule endoscopy: 
PILLCAMTM ESO. An Sist Sanit Navar 2007; 30: 331-342

25 Schoofs N, Deviere J, Van Gossum A. PillCam colon capsule 
endoscopy compared with colonoscopy for colorectal tumor 
diagnosis: a prospective pilot study. Endoscopy 2006; 38: 
971-977

26 Deviere J, Munoz-Navas M, Fernandez-Urien I, Carretero C, 
Gay G, Delvaux M, Lapalus MG, Ponchon T, Costamagna 
G, Riccioni ME, Spada C, Neuhaus H, Philipper M, Frazer 
DM, Postgate A, Fitzpatrick A, Hagenmuller F, Keuchel 
M, Schoofs N, Van Gossum AM. Pillcam colon capsule 
endoscopy compared to colonoscopy in detection of colon 
polyps and cancers. Gastroenterology 2008; 134 Suppl 1: A38, 
abs. 282

27 Carretero C, Fernandez-Urien I, Betes M, Munoz-Navas 
M. Role of videocapsule endoscopy for gastrointestinal 
bleeding. World J Gastroenterol 2008; 14: 5261-5264

28 Lewis BS . Expanding role of capsule endoscopy in 
inflammatory bowel disease. World J Gastroenterol 2008; 14: 
4137-4141

29 Spada C, Riccioni ME, Urgesi R, Costamagna G. Capsule 
endoscopy in celiac disease. World J Gastroenterol 2008; 14: 
4146-4151

30 Pennazio M , Rondonotti E, de Franchis R. Capsule 
endoscopy in neoplastic diseases. World J Gastroenterol 2008; 
14: 5245-5253

31 Gay G, Delvaux M, Frederic M. Capsule endoscopy in 
non-steroidal anti-inflammatory drugs-enteropathy and 
miscellaneous, rare intestinal diseases. World J Gastroenterol 
2008; 14: 5237-5244

32 Shamir R, Eliakim R. Capsule endoscopy in pediatric 
patients. World J Gastroenterol 2008; 14: 4152-4155

33 Pons Beltran V, Carretero C, Gonzalez-Suarez B, Fernandez-
Urien I, Munoz-Navas M. Intestinal preparation prior to 
capsule endoscopy administration. World J Gastroenterol 
2008; 14: 5773-5775

34 Fernandez-Urien I, Carretero C, Borda A, Munoz-Navas 
M. Colon capsule endoscopy. World J Gastroenterol 2008; 14: 
5265-5268

35 Fernandez-Urien I, Carretero C, Armendariz R, Munoz-
Navas M. Esophageal capsule endoscopy. World J 
Gastroenterol 2008; 14: 5254-5260

36 Caunedo-Alvarez A , Romero-Vazquez J, Herrerias-
Gutierrez JM. Patency(c) and agile(c) capsules. World J 
Gastroenterol 2008; 14: 5269-5273

37 Swain P. The future of wireless capsule endoscopy. World J 
Gastroenterol 2008; 14: 4142-4145

S- Editor  Li LF    L- Editor  Cant MR    E- Editor  Ma WH

www.wjgnet.com

1586      ISSN 1007-9327      CN 14-1219/R      World J Gastroenterol      April 7, 2009      Volume 15     Number 13


