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Abstract

AIM

To test the feasibility and performance of a novel upper
gastrointestinal (GI) capsule endoscope using a nurse-led
protocol.

METHODS

We conducted a prospective cohort analysis of pa-
tients who declined gastroscopy (oesophagogastro-
duodenoscopy, OGD) but who consented to upper GI
capsule endoscopy. Patients swallowed the upper GI
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capsule following ingestion of 1 liter of water (containing
simethicone). A series of positional changes were used to
exploit the effects of water flow and move the upper GI
capsule from one gravity-dependent area to another using
a nurse-led protocol. Capsule transit time, video reading
time, mucosal visualisation, pathology detection and pa-
tient tolerance was evaluated.

RESULTS

Fifty patients were included in the study. The mean
capsule transit times in the oesophagus and stomach
were 28 s and 68 min respectively. Visualisation of the
following major anatomical landmarks was achieved
(graded 1-5: Poor to excellent): Oesophagus, 4.8 (+
0.5); gastro-oesophageal junction (GOJ), 4.8 (= 0.8);
cardia, 4.8 (£ 0.8); fundus, 3.8 (+ 1.2); body, 4.5 (= 1);
antrum, 4.5 (£ 1); pylorus, 4.7 (£ 0.8); duodenal bulb,
4.7 (£ 0.7); second part of the duodenum (D2), 4.7 (£ 1).
The upper GI capsule reached D2 in 64% of patients.
The mean video reading time was 48 min with standard
playback mode and 20 min using Quickview (P = 0.0001).
No pathology was missed using Quickview. Procedural
tolerance was excellent. No complications were seen with
the upper GI capsule.

CONCLUSION

The upper GI capsule achieved excellent views of the
upper GI tract. Future studies should compare the diag-
nostic accuracy between upper GI capsule and OGD.

Key words: Capsule endoscopy; Upper gastrointestinal;
Gastroscopy; Oesophagus; Stomach

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

the small bowel mucosa and is an accepted alternative
to colonoscopy™?. However, the short length of the
oesophagus, the volume of the stomach and the con-
voluted shape of the gastroduodenum present challenges
to its role as a non-invasive upper gastrointestinal ex-
amination technique: Transit can be rapid through a
straight lumen® and visualisation may be limited to the
dependent part of the stomach.

The PillCam® ESO2 capsule (Given Imaging Ltd.,
Yogneam, Israel) has cameras at both ends and is cap-
able of high image acquisition rates (18 frames per sec-
ond) to maximise oesophageal imaging and a 30-min bat-
tery life. Meta-analyses have shown that it is an effective
tool to detect Barrett’s oesophagus, oesophageal varices
and oesophagitis™®. Three studies have also shown that
it can be used to identify patients with suspected upper
gastrointestinal bleeding who need gastroscopy” . In a
comparative study in dyspeptic patients, Marelli et a/™”
identified all major pathology detected by gastroscopy
using an ESO2. These examinations were performed
following a fast alone: better visualisation may be achi-
eved after ingestion of simethicone and water to distend
the stomach™ "%,

The upper gastrointestinal (UGI) capsule (Medtronic
Ltd, Dublin, Ireland) represents the most recent techno-
logical advance in this field. Preserving dual-camera
image capture, each with a 174° field of view, the UGI
capsule captures as many as 35 frames per second for
10 min followed by 18 frames per second for a further 80
min. This study describes the first reported experience of
UGI capsule endoscopy using a simple, nurse-led protocol
comprising a sequence of patient positional changes
following the ingestion of water and simethicone.

Core tip: The demand for diagnostic upper gastrointestinal
(GI) endoscopy is high. Capsule endoscopy is well tole-
rated and is a first line small bowel investigative modality.
Capsule endoscopy of the upper GI tract has previously
been limited by technology and complexity of use. We
demonstrate the feasibility of a nurse-led protocol using
simple patient positional changes to move the novel upper
GI capsule around a water-filled stomach. This technique
provides excellent mucosal views in the oesophagus, sto-
mach and (battery life allowing) duodenum and is well
tolerated. The upper GI capsule might be a potential non-
invasive, patient-friendly, alternative for diagnostic upper
GI endoscopy.

Ching HL, Healy A, Thurston V, Hale MF, Sidhu R, McAlindon
ME. Upper gastrointestinal tract capsule endoscopy using a nurse-
led protocol: First reported experience. World J Gastroenterol
2018; 24(26): 2893-2901 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v24/i26/2893.htm DOI: http://dx.doi.
org/10.3748/wjg.v24.i126.2893

INTRODUCTION

Capsule endoscopy is the method of choice to image
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MATERIALS AND METHODS

Study population

We performed a prospective observational study at
our tertiary hospital. Patients were offered UGI capsule
endoscopy if they refused gastroscopy. All indications
were considered. Those who had Crohn's disease were
required to undergo a PillCam Patency capsule (Medtronic
Ltd.) examination first.

Simple positional interchange technique

The UGI capsule endoscopy system includes an external
portable data recorder. The recorder is connected to the
patient by an array of leads on the chest and abdominal
skin during the examination. This interface supports
data export from the capsule to the memory drive of
the data recorder. A small monitor in the recorder allows
real-time viewing. When the procedure is complete, the
data recorder is docked onto a workstation installed with
Rapid 9® software (Medtronic Ltd.) and video images are
exported for further analysis by the physician.

The simple positional interchange technique (SPIT)
was performed by nursing staff on the Clinical Investi-
gation Unit, Royal Hallamshire Hospital. Patients first
drank one litre of water containing 80 mg simethicone.
Immediately before swallowing the UGI capsule, 20 mg

July 14, 2018 | Volume 24 | Issue 26 |



Ching HL et a/. Upper gastrointestinal tract capsule endoscopy

Table 1 Upper gastrointestinal mucosal visualisation grading

Grade Description

1 Poor view. More than 75% obscured by debris/bubbles/poor image clarity/illumination

2 Sub-optimal view. More than or equal to 50% obscured by debris/bubbles/poor image clarity/illumination
3 Reasonable view. Less than 50% obscured by debris/bubbles/poor image clarity/illumination

4 Good view. Less than 25% obscured by debris/bubbles/poor image clarity /illumination

5 Excellent. 100% complete view of the landmark

Views of each major landmark were graded; oesophagus, gastro-oesophageal junction; gastric cardia, fundus, body (anterior, posterior wall, greater and

lesser curve), antrum, pylorus, and the first (D1) and second part of the duodenum (D2).

o S
O
head down

Figure 1 Schematic of the simple positional interchange technique.
Coronal views are illustrated on the left and transverse views (with the cranial
end closest to the reader) on the right. Capsule movement is achieved by
exploiting the effects of water flow from one gravity dependent area to another
with patient positional change. Once the UGI capsule enters the stomach, the
examination bed is tilted 30° head down (depicted in blue) and patients lie
supine (position 1), on their left lateral (position 2) and then prone (position 3).
The bed is returned to the horizontal plane (depicted in green) and patients lie
on their left lateral (position 4), supine (position 5) and then right lateral (position
6). The bed is finally adjusted to 30° head up (depicted in grey) and patients lie
supine (position 7), on their left lateral (position 8) and then prone (position 9).
UGI: Upper gastrointestinal.

of hyoscine butylbromide was given intramuscularly to
reduce gastric peristalsis™™* and optimise gastric views.
Patients were asked to swallow the UGI capsule in the
right lateral position using an adaptation of the previously
described simplified ingestion procedure (SIP)!**. In
brief, this entailed swallowing small sips of water (appro-
ximately 15mL) every 30 s until the UGI capsule entered
the stomach. If patients were unable to swallow the
capsule while lying in the horizontal plane, the head of
the bed was incrementally elevated until swallowing
was successful. If this failed, then patients swallowed
the capsule sitting upright. The real-time views detected
when the UGI capsule entered the stomach. Once the
capsule entered the stomach, patients were asked
to position themselves to face three planes (left/right
lateral decubitus and supine/prone) at three angles (30°
head down/up and horizontal) for 2 min per position
(Figure 1). Additional positional changes and sips
of water were used to improve views of the gastric
mucosa as necessary. When complete gastric mucosal
assessment was achieved patients were asked to sit

Baishidenge ~ WJG | www.wjgnet.com

upright to assist passive capsule movement towards
the pylorus. If the capsule had not reached the first
part of the duodenum 60 min after ingestion then 10
mg of intramuscular metoclopramide was administered
as per our standard protocol™, Patient tolerance in
the form of procedural pain, discomfort and distress
scores were recorded using previously validated visual
analogue scales (VAS. 0: No symptom; 10: Intolerable
symptom)6+7,

Video interpretation and analysis

UGI capsule videos were reported by one of two co-
authors (Sidhu R and McAlindon ME), each with ex-
perience of reading over 1000 small bowel capsule
endoscopy videos. Rapid 9® software (Medtronic Ltd.)
was used to review videos and has the capacity to
playback recordings up to 100 frames per second in an
accelerated reading mode. Analysis of videos included
grading of mucosal visualisation (Table 1) using an
adapted protocol™™®. Capsule transit time, video reading
time, completion of examination to the second part of
the duodenum (D2), pathology detection and procedural
complications were recorded. The service evaluation was
registered with the Clinical Effectiveness Unit (registration
number 7073), Sheffield Teaching Hospitals NHS
Foundation Trust (STH), United Kingdom.

SPSS V.22.0 (IBM) was used for statistical analysis.
Continuous data was represented as mean * SD: The
student’s t-test or one-way analysis of variance (ANOVA)
was used for comparisons. Categorical data was repre-
sented as an absolute humber and/or percentage:
The »° test or Fisher’s exact probability test was used
for comparisons. P < 0.05 (two-sided) was considered
statistically significant.

RESULTS

Patient demographics

Fifty patients (40% male) with a mean age of 57 (£ 15.7)
years were included in the study protocol. Indications for
investigation included dyspepsia (32%), iron deficiency
anemia (14%), variceal screening (42%), suspected
upper GI Crohn’s disease (4%) and assessment of oe-
sophageal ulcer healing (8%).

Performance characteristics
SPIT was achieved in 90% of patients: Five had difficulty
lying prone. Complete examination to D2 was achieved
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Figure 2 Normal views of the upper gastrointestinal tract seen with the upper gastrointestinal capsule. A: Gastroesophageal junction; B: Cardia; C: Fundus; D:
Greater curvature; E: Lesser curvature; F: Incisura angularis; G: Antrum; H: Pylorus; I: First part of duodenum (retrograde view); J: Second part of duodenum (ampulla

also seen).

in 64%. The mean (+ SD) time of capsule transit in the
oesophagus, stomach and duodenum was 28 (+95) s,
68 (£ 25) min and 11 (£ 15) min respectively. Routine
administration of hyoscine was abandoned after the first
33 patients because of concern that it might be delaying
capsule entry into the duodenum. Analysis, however,
failed to demonstrate any delaying effect of the drug
on gastric transit: The mean gastric transit time with
hyoscine butylbromide was 69 (+ 25) min and 66 (+ 26)
min without (P = 0.67).

Mucosal visualisation and pathology detection
The mean reading time for capsule videos was 48
(£ 18) min with standard mode. All 50 studies were
subsequently de-identified and re-read by one reader
(MEM) in a randomised, blinded fashion using the Quick-
view (Medtronic Ltd.) option in the pre-set mode (the
software selecting 10% of the most relevant lesions
for viewing by the reader) to examine the stomach
(oesophagus and duodenum being read in standard
mode with frame rate selected by the reader according
to his usual practice): Reading time was significantly
reduced to 20 (+ 5) min (P = 0.0001).

Visualisation of the upper GI tract was graded as
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follows: Oesophagus, 4.8 (+ 0.5); gastro-oesophageal
junction (GOJ), 4.8 (£ 0.8); cardia, 4.8 (+ 0.8); fundus,
3.8 (+ 1.2); body, 4.5 (£ 1); antrum, 4.5 (£ 1); pylorus,
4.7 (+ 0.8); duodenal bulb (D1), 4.7 (+0.7); D2, 4.7
(£ 1) (Figure 2). Withdrawal of hyoscine administration
did not affect any visualisation scores. The visualisation
grade at the fundus was significantly lower when com-
pared to all other areas of the upper GI tract (P < 0.05
for comparisons to the oesophagus, GOJ, cardia, body,
D1 and D2) (Figure 3). The whole circumference of the
Z-line was seen in 92.5% of cases. Inability to achieve
prone positions during SPIT did not render lower overall
gastric visualisation compared to complete SPIT; com-
bined mean scores of cardia, fundus, body, antrum
and pylorus visualisation were 4 (= 1) vs 4.2 (= 1.4),
respectively (P = 0.38). Detected pathology included:
oesophagitis (n = 12), Barrett’s oesophagus (n = 1),
hiatus hernias (n = 7), Cameron’s ulcer (n = 1), gastric
inlet patch (n = 1), oesophageal varices (n = 8), gastric
varices (n = 2), portal hypertensive gastropathy (n =
5), gastritis (n = 20), benign gastric polyps (n = 10),
gastric ulcers (n = 2), duodenitis (n = 4), duodenal
polyp (n = 1), villous atrophy (n = 1) and angioectasia
(n = 7) (Figure 4). No pathology was missed using
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Figure 4 Pathology detected by upper gastrointestinal capsule. A: Erosive esophagitis; B: Oesophageal varices; C: Barrett's oesophagus; D: Gastric ulcer; E:
Gastric angioectasia; F: Portal hypertensive gastropathy; G: Benign cystic fundic gland polyps; H: Coeliac disease.

the Quickview reading software in the stomach when
compared to standard mode.

Patient tolerance and safety

Mean procedural pain, discomfort and distress scores
were: 0.4 (+ 1), 0.4 (= 1) and 0.3 (* 0.9) respectively.
No complications were seen. All patients were willing to
undergo a repeat procedure if it was necessary.

DISCUSSION

UGI capsule endoscopy achieved oesophagogastric
examination in all patients, although limited battery life
precluded duodenal examination in a third. All studies
using swallowed water for gastric distension, simethicone
and the SPIT were performed by nursing staff according
to protocol. Patients were able to comply with the SPIT
in 90% of cases although difficulties with lying prone in
the remainder did not affect outcome. SPIT provided
excellent views of all areas of the oesophagus and
stomach, both D1 and D2 were visualised clearly when
the capsule traversed the pylorus within the 90-minute
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time frame and pathology was identified throughout.
The procedure was extremely well tolerated and no
complications occurred.

Gastroscopy is performed in 1% of the United
Kingdom population per annum™. In the United States,
an increase in 50% of gastroscopy utilisation was esti-
mated within the space of a decade between 2000 and
20107, However, gastroscopy is an uncomfortable
procedure™®*? and the majority of findings do not
significantly affect management™®!, This would suggest
a role for a well-tolerated, non-invasive alternative that
could select the minority of patients who need upper
gastrointestinal biopsies or endoscopic therapy. Unlike
the small and large bowel, which are long, relatively
straight with constant lumina, the upper gastrointestinal
tract comprises three quite different structures: the short,
tubular, small diameter oesophagus and duodenum and
the voluminous stomach, the gastroduodenum being
convoluted in shape. Technologies to date have tried to
address these challenges by developing capsules with
cameras at both ends, maximising image capture rate
and battery life and controlling capsule movement.
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Although there is no equivalent data for the oesophagus,
there is evidence that a double-ended pill camera is
better than a single-ended one in terms of diagnostic
yield in the small bowel®*!, Intuitively it seems likely
that a single-ended capsule leading with the blind end
is less likely to get complete views of the GOJ than one
with cameras at both ends. Similarly, our experience is
that a single ended device may miss proximal lesions in
the duodenal bulb if transit through the bulb is rapid®®’.

The Pillcam® ESO, capturing a total of fourteen frames
(seven from each end) per second®®” was superseded by
the ESO2™®, capturing a total of 18 frames per second.
The 35 frames per second delivered by the UGI capsule
would deliver almost 1000 oesophageal images in the
average transit time of 28 s shown in our evaluation.
This improvement is likely to have resulted in better
oesophageal views: The entire GOJ was seen in only
50% of ESO2 studies™ compared to 92.5% in this series.
Whether or not this translates to better diagnostic yield in
the oesophagus and the rest of the upper gastrointestinal
tract needs to be confirmed.

We, and others, have demonstrated some degree
of control with an external handheld magnet™***",
which has shown promise in comparison with conven-
tional gastroscopy'®®*!l. Rey et al*? visualised between
85%-93% of gastric landmarks in a controlled trial
comparing gastroscopy with capsule endoscopy con-
trolled using a large fixed external magnet developed
by Olympus and Siemens. Both modalities identified
58% of pathologies and both missed lesions identified
by the other. A similar system was found to have a sensi-
tivity of only 62% in comparison to gastroscopy but
only 21 of 189 patients recruited had focal pathology™*.
More recently, Liao et al*? demonstrated that capsule
endoscopy controlled by a robot magnet achieved 90%
sensitivity (irrespective of size and location) in detecting
focal lesions compared to gastroscopy in a large 350
patient multicenter study in Chinese patients with dys-
pepsia. Such techniques, however, require expertise
and cost-effectiveness studies are needed. Therefore,
the prospect of a simple, nurse-led, protocol driven UGI
examination is attractive: cost and expertise required is
mainly limited to the capsule and the interpretation of
the videos.

The SPIT protocol is easy to follow in clinical practice.
The patient is asked to rotate along their longitudinal
axis almost 360° from the right lateral to prone position,
a series of manoeuvres which are performed 30° head
down, horizontal and 30° head up. This aims to achieve
complete gastric imaging as was reported for capsule
endoscopy using handheld external® and static robot
magnets®. Qian et a/® demonstrated the benefits
of the left lateral, supine and right lateral positions for
imaging the fundus, cardia and antropyloric regions
respectively. Rahman et af**! found that visualising inci-
sura, antrum and pylorus was best achieved by using
the handheld magnet to position the capsule opposite
the gravity-dependent positions on the greater curve

Baishidenge ~ WJG | www.wjgnet.com

and antrum in the supine patient. We have used the
prone position to achieve the same capsule position and
viewpoints. The combination of patient positional changes
in Rahman’s study achieved good to excellent views
of all areas of the upper gastrointestinal tract. These
previous studies were performed using single ended
camera capsules: it is likely that greater coverage is
obtained using a double-ended capsule providing a view
of almost 360°. Studies comparing diagnostic yield of the
two modalities are warranted. Five patients were unable
to achieve the prone position but otherwise completed
SPIT without obvious impact on landmark visualisation.
Nonetheless, SPIT may not be feasible for all those with
mobility restrictions.

Capsule reading was time consuming at 48 min and
most of the viewing is repetitive gastric imaging making
reading a tedious task. However, image recognition
software continues to be developed which can exclude
sequentially identical images, or select images which are
different or identified as pathological, thereby reducing
the size of the video to be viewed. The Quickview sys-
tem is such a software and in its previous iteration in
the Pillcam® SB2 (Given Imaging Ltd.) was shown to
have a sensitivity of 92.3% in detecting small bowel
pathology®®. Perhaps such software may prove more
useful in the large volume stomach in which the capsule
images the same areas repeatedly, compared to the
small bowel in which transit distally is more constant and
subject to less repetitive imaging of the same region. No
pathology was missed when Quickview was used to view
the stomach. In this study, videos were re-read with
Quickview in a randomised order and anonymised. Even
so, they were re-read by MEM, one of the co-authors
involved in the initial video interpretation using standard
mode. Unbiased Quickview video interpretation by an
independent reader, blinded to the findings at standard
reading would provide more reliable comparison. Future
larger comparative studies are needed to confirm the
value Quickview in UGI capsule endoscopy.

The UGI capsule visualised the fundus less well. This
is consistent with other studies using capsule endoscopy,
even with external actuation techniques such as magnetic
steering"®*”. During gastroscopy, gas insufflation is used
to inspect the proximal stomach, which is collapsed in the
fasted state. While varying amounts of water have been
used to distend the stomach during upper GI capsule
endoscopy™®'", we have previously shown that 1000
mL improves mucosal clarity and distension compared to
200 mL™., Some UGI videos were obscured by adherent
mucus in the proximal stomach. The use of mucolytics
such as N-acetylcysteine or pronase has been shown
to be of benefit in improving mucosal visibility during
gastroscopy™’>?, although this did not translate to the
only capsule endoscopy study to date'*®. Routine use of
hyoscine has been advocated to improve visualisation in
OGDM. This did not appear to make a difference in our
experience, although as with water- and gas- distension
techniques and mucolytics, the potential benefits of these
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agents should be investigated further.

A 64% complete examination to D2 was disap-
pointing. Hyoscine may delay gastric emptying™!, but
although this was not a study powered to investigate
its effects, hyoscine did not appear to have an obvious
effect on gastric transit in this small cohort. Meltzer et
al*? found that only one half of their ESO2 (30 min)
examinations reached the duodenum. Using a modified
version of the ESO2 (with a 90-min battery life) and
pre-procedural intravenous erythromycin, Gralnek et
al” achieved duodenal entry of the capsule in 97.8%
of cases. Therefore the use of promotility agents might
be considered, unless rendered redundant by further
improvements in battery life.

The development of transnasal and single-fibre
endoscopy as well as Cytosponge acknowledges the
need for less-invasive technologies for upper gastro-
intestinal screening and surveillance™?. In this feasibility
study, anxiety, discomfort and pain scores associated
with the UGI capsule and SPIT were excellent, consi-
stent with previous studies of capsule endoscopy of the
oesophagus™**!, small bowel™ and colon®. Further-
more, Gupta et al*”! found that adult subjects expressed
a preference for capsule endoscopy compared to sedated
endoscopy for Barrett's oesophagus screening, raising
the possibility that compliance with investigation might
be better if less-invasive techniques are offered.

There are limitations to this study and with the tech-
nologies. This is an observational cohort study that sug-
gests that UGI capsule endoscopy is feasible, and when
technological development allows more reliable duodenal
imaging, randomised controlled trials of diagnostic yield
compared to gastroscopy are needed. Cost effectiveness
studies should consider the costs of the supporting sys-
tems and their maintenance (endoscopes, stack systems,
monitors, computer software), disinfection, accessories
and disposables (which includes the capsule), training
requirements and the time taken to perform procedures
(including interpreting images). Capsule endoscopy at
present remains only diagnostic. The technology to biop-
sy lesions has been reported but remains in the exper-
imental phase*®. However, whilst most endoscopists
have a low threshold for taking biopsies, the use of
non-invasive tests for Helicobacter pylori might reduce
this and our experience of investigating patients with
dyspepsia is that biopsies only increased diagnostic yield
by 2.4%,

Within the context of the limitations, this study shows
that upper GI capsule endoscopy can be performed by
nurses in a protocol-driven manner using the novel UGI
capsule (Medtronic Ltd.). The SPIT, combined with gastric
insufflation using water and simethicone appears to allow
excellent visualisation of the whole stomach, albeit with
slightly reduced visibility in the fundus. The oesophagus
and gastro-oesophageal junction are well seen although
further work is needed to allow more reliable visualisation
of the duodenum. The procedure is extremely well tole-
rated by patients.
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ARTICLE HIGHLIGHTS

Research background

Upper gastrointestinal (UGI) endoscopy (gastroscopy) is the method of choice
to investigate dyspepsia, but is an uncomfortable test which carries the risk of
intubation and sedation. Dyspepsia is a common symptom of which potential
malignant lesions are an uncommon cause. Therefore a non-invasive alternative
which might appropriately select those patients who require gastroscopy in
order to obtain biopsy samples for histological analysis or for endotherapy is
desirable. Capsule endoscopy is well tolerated and is a first line small bowel
imaging tool, but lack of control of capsule movement limits visualisation to the
dependent parts of the stomach only. Control can be achieved using external
magnets, but this requires operator skill and magnetic devices which may be
expensive. A simpler method would be to use swallowed water as a medium in
which to move the capsule in the flow of water to different dependent parts of
the stomach using patient positional change.

Research motivation

Several techniques using magnets to control capsule movement have been
developed, but movement in water flow induced by patient positional change
might offer an effective, simpler and less expensive alternative which has not
been studied. An assessment of the areas of the upper gastrointestinal tract a
capsule endoscope is capable of visualising is necessary in order to determine
if such a technique might be feasible. Were this to be so, comparative trials with
gastroscopy in identifying pathology would be warranted.

Research objectives

Our aims were to determine the visualisation quality of different upper
gastrointestinal landmarks using a capsule endoscope moved around a water-
filled stomach using a novel patient positional change technique, to assess
procedural completion and patient tolerance of the procedure and time taken to
read and report the videos.

Research methods

This was an observational study of a cohort of patients undergoing capsule
endoscopy because they declined to undergo gastroscopy. Visualisation quality
of different landmarks (oesophagus, gastro-oesophageal junction, cardia,
fundus, body, antrum, pylorus, duodenal bulb and second part of duodenum)
was scored (1-5: Poor-excellent) as was patient tolerance in terms of pain,
discomfort and distress (0-10: No - intolerable). Video reading times in both
standard and Quickview mode were compared.

Research results

Complete oesophagogastric examination was achieved with excellent views
in all 50 patients. However, the battery-life for the UGI capsule expired before
reaching D2 in 36%. Future adaptations are necessary to either promote earlier
exiting of the capsule from the stomach into the duodenum (by positional
change or prokinetics) or extend battery life. Reading time was lengthy, at 48
min. Using Quickview reduced this to 20 min and no pathology was missed.
Further blinded comparative trials are needed to determine the reliability of
Quickview in this setting. For patients, the procedure was extremely well
tolerated and no complications were seen with the UGI capsule in this study.

Research conclusions

Our study demonstrates the feasibility of achieving excellent views of the
oesophagus, stomach and duodenum (when seen) using a novel nurse-
led protocol to move the upper gastrointestinal (Gl) capsule through a series
of patient positional changes. Future randomised control trials assessing
diagnostic yield against gastroscopy will be needed to demonstrate reliability.
However, the results we report suggest that this protocol may be a well-
tolerated and less invasive alternative means to examining the upper Gl tract
endoscopically.

Research perspectives

These findings suggest that UGI capsule endoscopy is feasible, allows
visualisation of all oesophagogastric landmarks and is extremely well
tolerated by patients. Technological improvement, for example in battery life,
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is likely to ensure more reliable imaging of the duodenum. If so, the simple
positional interchange technique using the UGI capsule should be compared
to gastroscopy in terms of diagnostic yield. Further studies to improve video
reading time are needed.
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