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Summary

Since its first description in the early 2000s [1], the capsule
endoscope (CE) has been consolidated in all diagnostic algo-
rithms for the assessment of the small-bowel [2]. Neverthe-
less, the issue of the diagnostic yield (DY) in wireless, hence
non-steerable, CE continues to trouble physicians [3-6]. It is
already known that a broader angle (field) of view is associ-
ated with higher DY [7-10]. Most of the current CE models/
systems employ a single-dome viewing philosophy, in which
the lens with image sensor and light source are aligned in a
single (and in theory the moving) direction, with a field of
vision that varies 140°-170° [2]. Therefore, the lens should be
of a wide-angle type, often associated with image distortion.
Moreover, a combination of other factors such as the speed
of small-bowel transit [8,11], and the cleansing of the small
bowel [12] appear to significantly impact on the DY.

Therefore, we read with great interest the study on the
use of a newly developed CE (CapsoCam SV-1; Capso Vi-
sion™, Saratoga, CA, USA) with panoramic (side-viewing)
capability-by Friedrich et al [13]. CapsoCam’ boasts an in-
novative design that employs four cameras (CMOS), each
with an approximately 90° field of view, facing the sides of

*Centre of Liver & Digestive Disorders, The Royal Infirmary of
Edinburgh (Anastasios Koulaouzidis, Konstantinos J. Dabos);
*Medical School, The University of Edinburgh (Konstantinos J.
Dabos), Scotland, UK

Conflict of Interest: Anastasios Koulaouzidis has received a grant
from Given® Imaging Ltd, and material support for research by
SynMed; he has also received lecture honoraria from Dr Falk
Pharma UK and travel expenses from Dr Falk Pharma and Abbott
Healthcare Products Ltd. Konstantinos J. Dabos has no conflict of
interest to disclose

Correspondence to: Dr A Koulaouzidis MD, FEBG, FRSPH, FRCPE,
Endoscopy Unit, The Royal Infirmary of Edinburgh, 51 Little

France Crescent, EH16 4SA, Scotland, UK., Tel.: +44 131 242 1126,
Fax: +44 131 242 1618, Cell: + 44 7565 440303,

e-mail: akoulaouzidis@hotmail.com

Received 28 July 2013; accepted 29 July 2013

© 2013 Hellenic Society of Gastroenterology

the capsule. Each camera obtains 5 frames-per sec (fps) for
the first 2 h and thereafter 3 fps, resulting in 20 and 12 fps,
respectively. CapsoCam'SV-1 (11x31mm) dimensions are
similar to the PillCam COLON (Given' Imaging Ltd, Yogneam,
Israel). Theoretically, the obtained images are more stable
due to reduced camera motion and also reduced mucosal
movement [14]. Moreover, the true wire-free (a step beyond
“wireless”) design aims to enhance patient comfort and mini-
mize procedural / maintenance costs [13,14]. Interestingly,
CapsoCam’SV-1 employs motion sense technology, powered
by an auto illumination controller to provide optimal light
as required by the cameras, and has a battery life of ~15 h
[13,14]. Furthermore, the Flash EPROM storage device does
not generate or transmit radiofrequency (RF) waves, although
recent evidence confirms the safety of capsule endoscopy in
patients with implanted devices [15,16].

In their study, Friedrich et al [13] recruited 33 patients
with a mean age of 45 years, referred for CE for a combination
of indications including: anemia: 17, inflammatory bowel
disease: 12, abdominal pain: 6, MALToma: 1 and elevated
tumor markers: 2.

One group of patients (n=23), swallowed the capsules
immediately following colonoscopy. They were prepared with
150 mL of Sodium Picosulfate (SP) and 3-4 L of water. They
were allowed clear fluids. The morning of the procedures
they were given 150 mL SP and 1 L of water. The other group
(n=8), who went straight on to CE were prepped with 2 L
of polyethylene glycol solution in the afternoon before the
examination. All patients received 20 mg of Metoclopramide
and 160 mg of Simethicone 30 min before ingestion of the
capsule. Average cleanliness of the small bowel was 3.3 +0.5
(on a 1-4 scale). The quality of the images was scored by 3
independent gastroenterologists and the mean overall score
was 3.6 £0.06 (on a 0-4 scale) with 91.4% of images evaluated
as good or excellent.

The authors used the duodenal papilla (ampulla of Vater,
AoV) as the only landmark in small-bowel. Identification of
the duodenal papilla was possible in 22 patients (71%). The
AoV was to be seen in 3.1+1.8 frames (median: 2.0 frames).
Small-bowel transit time was 258 +136 min (range: 40- 621
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min). Mean number of small-bowel frames was 14.209+7.671.
Video review time was 48.8 +11.4 min.

Opinion

One of the majors advances in controlling the capsule
movement, hence improving the user/device interface during
the examination, is external capsule control with some form
of steering handle, but the experiments are still underway
[17,18]. In the meantime, we are forced into using landmarks
such as the Z-line and /or the AoV (major papilla) [2,19,20] as
surrogate markers of segmental DY in CE. Interestingly, the
AoV lies anatomically on the medial aspect of the duodenal
sweep [20,21]. Therefore, the inability to visualize it seems
an inherent limitation of CE [22]. This is because the rigid
capsule shell of any single head-viewing capsule tends to point
to the outer aspect of luminal curves, especially in areas like
the proximal small-bowel where the capsule movement is
much faster and uncontrolled [9,20,21]. Therefore, external
control of the capsule is expected to mark the next significant
forward-leap in wireless endoscopy.

Until then though, innovative ideas such as the placement
of imagers in the middle of a capsule (spaced 90° apart), should
be regarded as a welcome new approach in wireless endoscopy.
These cameras offer a panoramic view of the intestinal mucosa
(with ~10° overlap) and capture high resolution images. As
the motion of the mucosa is constrained to a minimum, it
is plausible to consider that software for three-dimensional
representation/reconstruction (like the fly-through mode
of CT colon) could be applicable with this system [23,24].
Moreover, if and when real time data transfer is realized,
a fantastic opportunity for integration of automatic lesion
recognition software will be available [25,26].

In a recent study [20], we examined the detection rate of
the AoV in 619 CE videos (262 PillCam'SB1, 148 PillCam'SB2
and 209 MiroCam’). The AoV was identified only in 9.5%
(59 CE examinations), with no statistical difference between
the CE systems (P=0.665). Furthermore, bile spout was
the single factor associated with a higher AoV detection
(P=0.003). Earlier, we had shown that the presence of 2 heads
(esophageal capsules) make a slower reading rate and are also
associated with higher detection rate of the AoV [10], results
quite consistent with those obtained from other groups [2].
Conversely, Friedrich et al [13] showed an impressive 71%
AoV detection rate in this CapsoCam’study. Extrapolating
the DY of this new capsule in proximal segments of the small
bowel appears extremely promising.

Perhaps one of the downsides of the CapsoCam' platform
(both in regards to patient comfort and examination gover-
nance) is the fact that patients are required to retrieve the
capsule in order to have a “successful” test. In fact, a purpose-
designed retrieval kit, where the capsule is picked up from the
collection pan with the use of a magnetic wand, is part of the
capsule kit. The capsule is then placed in the CapsoRetrieve
Vial and returned to the reading center. Furthermore, the

Annals of Gastroenterology 26

CapsoView™ Software may be a surprise for reviewers used
to ‘traditional’ CE review software. Especially those with
prior brain-acclimatization to conventional endoscopy im-
ages, might find it unwieldy looking as an “open-up” bowel
surface of the images from the four cameras are displayed in
one row, a kind of bird’s eye view.

In conclusion, innovative capsule designs such as Capso-
Cam’ and Sayaka have been developed and/or presented. The
latter, product of RF SYSTEM (RF Co., Ltd., Nagano, Japan),
was initially announced in December 2005 but has since
been under development. It supersedes the basic technology
embedded NORIKA 3[27], the first “battery-free endoscopic
capsule” announced to the market in December 2001. It fea-
tures 2 actuators on each side that have the ability to rotate
the centrally placed lens. Power is supplied wirelessly from
an external source. Approximately 870,000 images (up to 20
photos are taken per lens 360° rotation), are sent to a receiver
located near the body. Image mosaic technology is then used
to stitch the images together into a flat, high-resolution rect-
angular map of the small-bowel mucosa, which sounds quite
similar to the current review of the interface of CapsoView™
Software. Essentially, manoeuvrability and improved optics
sound like two sides of the same coin i.e. improvement in
DY. Furthermore, in agreement to Friedrich et al, these au-
thors believe that in endoscopy the innovation of the past is
the challenge of the present and the mere convention of the
(near) future.
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