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Abstract
Background: Capsule endoscopy (CE) is a relatively new modality in the assessment of
obscure occult and obscure overt gastroenterological (GI) bleeding in South Africa.

Objectives: The aim of this study was to describe the indications, findings and outcomes of
CE at a referral hospital in the public sector in Kwa-Zulu Natal (KZN).

Methods: Ethical approval was obtained from the Biomedical Research Ethics Committee of
the University of Kwa-Zulu Natal (UKZN). A retrospective electronic chart review of 27
subjects who underwent CE from its introduction in 2013 to 2018 was undertaken. A
structured data sheet was used to extract demographic and clinical details and the
endoscopist’s report.

Indications were classified as obscure occult Gl bleeding, obscure overt Gl bleeding,
suspected Crohn’s disease and unexplained macrocytic anaemia (in a single subject).

The findings at endoscopy were categorised as vascular (angiodysplasia, varices),
inflammatory (villous oedema, erythematous mucosa erosions, ulcers or stenosis), normal,
inconclusive or other (villous atrophy, polyps, tumours).

Results: The mean age of the 27 patients was 51.2 years + 21.3 years, with a majority of
women (15, 56%) and 12 (44.4%) men. The most common indications for CE were either
obscure occult Gl bleeding or obscure overt Gl bleeding. One patient each had unexplained
anaemia and suspected Crohn’s disease. All subjects had had previous
oesophagogastroduodenoscopy (OGD) and colonoscopy prior to the CE, 15 subjects (55.5%)
had had a CT scan of the abdomen and seven (26%) underwent red cell scans.

Of the 14 subjects with occult Gl bleeding, 12 had severe iron deficiency anaemia, with
symptom duration ranging from one year to 40 years. These subjects had undergone a
minimum of one up to a maximum of six OGDs, with a total of 38 OGDs prior to CE.
Abnormal findings on CE were reported in nine subjects (64.3%), the commonest of which
was inflammatory, and a definitive diagnosis was made in six (42.9%) subjects.

The 11 subjects with obscure overt Gl bleeding had undergone a total of 27 prior OGDs prior
to CE. Abnormal findings on CE were reported in three of the 11 subjects (27.3%) with
obscure overt Gl bleeding and a definitive diagnosis made in two subjects (18%).

In addition, the diagnosis was supported in the patient with Crohn’s disease who had been
symptomatic for eight years and had had several previous OGDs and colonoscopies.

In the total group who underwent CE, nine (33.3%) subjects attained a definitive diagnosis. A
further 18.5% attained a diagnosis following subsequent investigations. In three subjects
(11.1%) the initial indication resolved requiring no further therapy or investigation and two
patients (7.4%) were lost to follow up.

Capsule retention occurred in two patients and the capsule was successfully retrieved via
laparoscopic surgery.



Conclusion: Capsule endoscopy is a useful modality to further investigate select patients
with unexplained GI bleeding, including the identification of lesions outside the small bowel.
A guideline for the application of CE in the South African context is required.
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Chapter 1: Literature Review

1. Introduction

Gastrointestinal bleeding is a common condition and in the majority of patients, the site of
bleeding can be identified by traditional, luminal endoscopies. In a smaller proportion,
bleeding may be obscure. These patients may present with iron deficiency anaemia or
positive faecal occult blood testing. Oesophagogastroduodenoscopy (OGD) and colonoscopy
may not be helpful, particularly if the causative lesion is in the small bowel. The small
intestine is relatively inaccessible compared to the stomach and large intestine. The length of
the small intestine, in addition to its free intra peritoneal location, contractility and overlying
loops, confounds traditional diagnostic techniques such as small bowel enema, computerised
tomography (CT) scans, push enteroscopy, angiography, and technetium 99m labelled red
blood scans.

While small bowel barium series have long been considered the mainstay in the evaluation of
the small intestine, they have a poor diagnostic yield of 0-5.6% in the investigation of
patients with occult bleeding or iron deficiency (1, 2). Consequently, these patients undergo
more diagnostic procedures, require more blood transfusions and have a longer
hospitalization with higher healthcare expenditure (1).

Capsule endoscopy (CE), first introduced in 2001 to improve the imaging of the
gastrointestinal tract and assist in the diagnosis of small bowel pathology (1), has a high
diagnostic usefulness and is superior to most traditional diagnostic techniques. Studies have
shown an increased detection rate of small bowel pathology by the capsule with a sensitivity
of 95% and specificity of 75% (2). Although CE has a good safety profile, an important
complication of CE is capsule retention and rarely, capsule aspiration has been described.

The European Society of Gastrointestinal Endoscopy (ESGE) Clinical guidelines recommend
the use of CE in patients with obscure gastrointestinal bleeding, Crohn’s disease, coeliac
disease and small bowel tumours.(2) There have been numerous studies on CE, but only a
handful from South Africa. There are no studies from KwaZulu-Natal.

1.1 Capsule endoscopy

Capsule endoscopy is a wireless, ingestible capsule capable of capturing images of the
gastrointestinal tract mucosa while being propelled by peristalsis. These images are
transmitted wirelessly to a data recorder carried by the patient and later uploaded to a
computer where software compiles them into a video for reading. Capsule endoscopy is also
known as mouth to anus (M2A), video capsule endoscopy (VCE) and wireless capsule
endoscopy (WCE).The exact mechanics of the capsule and the administration and recording
process is well described (3). Essentially the patient is asked to swallow the video capsule,
which captures images while moving through the bowel. Once excreted, the images are
retrieved and the examiner views the video to detect lesions.



Since its introduction in 2001, improvements in technology have led to the development of
second and third generation CEs which overcome some limitations of the first generation CE
by increasing the view angle, extending the effective battery life, image capture frame rate,
and others systems which offer superior image quality, tissue coverage, and interpretation
efficiency. Additionally, many real time viewing systems are now available which have
enabled application in emergency settings. There are several capsule makes available and
they largely yield comparable results in terms of diagnostic yield, image quality and
completion rate (1). Currently, trials are underway in innovative capsule designs with
advances such as maneuverable capsules, biopsy capacity, extended power source, targeted
drug delivery and accurate capsule location (4).

Capsule endoscopy has had a significant impact in broadening the diagnostic yield of small
bowel abnormalities because of its unique ability to assess the small bowel in detail. It is
primarily used for the evaluation of obscure gastrointestinal bleeding and has found to be
useful in diagnosing several clinical conditions including Crohn’s disease, coeliac disease,
inflammatory bowel disease, and small bowel tumours. Its main advantages being that it is
non-invasive, well tolerated, and allows for relatively safe examination of the small bowel
with a diagnostic yield superior to radiological investigations (5).

An exact source of bleeding is difficult to establish when the bleeding stops before or during
an examination and while possible lesions may be detected, especially if multiple, it is often
difficult to identify the main bleeding source.(5) A diagnostic yield, the rate in which the
procedure detects what are thought to be significant findings, is often used as a proxy
estimate of the diagnostic capability of CE (2). The overall lesion detection rate , the rate at
which a positive finding is noted on CE, was reported to be as high as 71.4% (5) with a
specificity of 64-94% (6-8). The wide variance in the current diagnostic yield of CE of 38-
93% is due to the lack of consensus of the definition of positive findings. In some studies
non-specific mucosal changes like red spots, erythema or thickened folds may be considered
clinically insignificant, whereas in others, they may be considered to be relevant findings and
thus increase the diagnostic yield (9-11).

Accuracy parameters for CE are not truly known because there is no standard comparative
method. Furthermore, the indications are heterogeneous and the timing of the CE varies
considerably, making it difficult to compare studies. To address this concern, the European
Society of Gastrointestinal Endoscopy (ESGE) introduced structured terminology and
guidelines for the clinical application of CE (12, 13). The most common indication remains
the investigation of obscure gastrointestinal bleeding. Other indications include Crohn’s
disease, small bowel tumours, inherited polyposis, coeliac disease and miscellaneous
indications.

1.1.1 Limitations of capsule endoscopy

The major limitations of CE include a lack of therapeutic opportunities and tissue sampling,
and uncontrolled propulsion. Capsule endoscopy relies totally on natural bowel peristalsis
therefore the capsule progress is non-steerable, and hence more rapid in the proximal than in
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lower segments of the small-bowel. Presently, several research groups are working to design
remotely manoeuvrable capsules capable of recognizing lesions and collecting target tissue
samples (1).

Procedure and preparation issues are noted to be significant since certain conditions obscure
the images such as gastric bubbles, residual food and blood. Evidence suggests that a
preparation regimen based on laxatives is more effective than fasting alone in improving the
small bowel mucosa visualization (1). It is recommended that patients with delayed bowel
movement and constipation fast for longer and drink more water.

Performing CE in the vicinity of telemetric systems can cause interference in the transmission
of images to the recorder, resulting in multiple gaps in the videos downloaded. It is therefore
recommended to avoid administering the capsule to patients in these vicinities (6).

1.1.2 Indications for capsule endoscopy

1.1.2.1 Gastrointestinal bleeding

Gastrointestinal bleeding is defined as either overt, occult (including iron deficiency), and/or
acute or chronic.

Bleeding from a peptic ulcer is a common medical emergency and although most upper
gastrointestinal bleeding stop spontaneously, 15-20% continue (14). Despite effective
endoscopic diagnostic and therapeutic modalities, upper gastrointestinal tract haemorrhage
continues to challenge clinicians (15). Obscure gastrointestinal bleeding (OGIB) is defined
as persistent or recurrent gastrointestinal bleeding undetected by endoscopy and colonoscopy.
This entity is further described as obscure-overt bleeding, when visible blood is found on
further investigation or obscure-occult bleeding, when patients present with either iron
deficiency anaemia or positive faecal occult blood testing.

Several studies have defined factors that predict the likelihood of detecting pathology on CE.
Specialised indications include acute bleeding, requirement for iron replacement therapy, age
over 65 years, male gender, liver disease and use of non-steroidal anti-inflammatory or
antithrombotic therapy (16).

Data on accuracy parameters (sensitivity, specificity, positive predictive value, and negative
predictive value and likelihood ratios) of CE in OGIB patients are scarce due to the absence
of a gold standard and objective criteria for positive findings on CE. Nevertheless, the
present evidence on diagnostic usefulness of CE is enough to support the use of CE for OGIB
(2,17, 18).

In a retrospective study of 592 CE procedures performed in a tertiary referral hospital in
Amsterdam over a period of 4 years, a diagnostic yield of 49% was reported (12). While Lui
et al determined a lesion detection rate of 85.7% for OGIB, the diagnostic rate was only
35.7% (5). The variability in lesion detection and diagnosis is due to the fact that the exact
source of bleeding is difficult to establish when bleeding stops prior to or during an
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examination. In such cases, even though possible lesions may be detected, if multiple lesions
are present the main bleeding source is difficult to determine. When the capsule is
administered to patients with on-going overt bleeding, the yield is higher (87-92%) than with
previous overt bleeding or iron deficiency anaemia (9). Overall, however in patients with on-
going overt OGIB, endoscopy should be considered as first line, given its ability to make a
diagnosis and to perform therapy at the same time.

In patients with positive CE, a subsequent endoscopy is usually performed to confirm and
treat lesions. A pooled diagnostic yield of endoscopy performed after previously positive CE
was 75 % and the odds ratio for the yield of endoscopy performed after a previously positive
CE, compared with that of endoscopy performed in all patients was 1.79 (95% CI: 1.09-2.96,
P=0.02) (2, 19).

Iron deficiency

Although iron deficiency anaemia is a common indication, it is important that prior to CE a
complete medical history (including medication use, comorbidities, and gynaecological
history), and an endoscopy with duodenal and gastric biopsies is undertaken (8).
Bidirectional endoscopy identifies the cause of iron deficiency in 70-80% of patients (20).
When this is negative, then the small bowel requires further investigation (2, 20). In a
systematic review pooling data from four studies on iron deficiency anaemia, a diagnostic
yield for CE of 66% was reported, which is comparable to previous studies (21).

Acute gastrointestinal haemorrhage

The use of CE in acute gastrointestinal haemorrhage was first reported by Rubin et al who
showed that CE could accurately identify high risk and low risk patients and be a useful risk
stratification tool to determine the need for therapeutic intervention (22). A modified
oesophageal CE, with extended battery life, was demonstrated to be safe and effective in
correctly identifying acute gross gastrointestinal bleeding with a sensitivity of 50%,
specificity 66%, positive predictive value of 20% and negative predictive value of 89% (23).

Further studies have confirmed the value of CE in the emergency department for patients
with acute upper gastrointestinal haemorrhage (23, 24). Furthermore, CE is more accurate
than conventional screening tools in correctly predicting high risk and low risk endoscopic
stigmata of recent haemorrhage (15). The use of CE as an endoscopic triage tool in patients
with suspected acute upper gastrointestinal bleed has also been shown to significantly reduce
hospital admissions in low to moderate risk patients and to better identify low risk patients
compared to traditional scoring tools (15, 24).

Currently the ESGE recommends emergency CE in patients with on-going overt OGIB. This
is based on two retrospective studies and one randomized controlled trial comprising of less
than 100 patients overall. Emergency CE performed within 24 to 72 hours from admission
during severe on-going overt OGIB appears to be an effective modality with a diagnostic
yield up to 70% and has a significant impact on patient management (25-27).



In the United States of America (USA), CE is considered cost effective for low and moderate
risk patients presenting with acute upper gastrointestinal haemorrhage, compared to the other
strategies since many patients without the need for intervention can be safely discharged
home without incurring the costs and potential complications associated with a hospital
admission (28).

However, CE may be negative. In 49 patients who underwent CE for OGIB, and in whom
CE was negative, a re-bleeding rate of 32.7% was reported (10). Several reviews and
consensus recommendations conclude that patients with OGIB and normal CE have a good
prognosis with a low risk of re-bleeding and should be managed conservatively with no
further investigations (29, 30).

Timing of capsule endoscopy in gastrointestinal bleeding

Earlier CE in patients with OGIB is associated with an increased diagnostic yield compared
with late CE (12). Detection rates of up to 92% are seen when CE is performed within 15
days of an OGIB compared to 34% when CE is conducted more than 15 days after OGIB
(12). Similar findings have been reported by Katsinelos et al. who reported a diagnostic yield
of 87.5% in patients with overt bleeding who underwent CE during the first 10 days
following a bleeding episode, and a diagnostic yield of 11.1% for overt bleeders undergoing
CE more than 10 days after the bleeding episode (31).

In the presence of gastrointestinal bleeding and a negative scope, a repeat scope may be
considered, however a low yield from repeat scopes has been reported. Selby et al. reported
that in patients with OGIB, lesions on CE were found with the same frequency in patients
who had only one preceding endoscopic evaluation as compared to those who had multiple
endoscopies (32). This was supported by a study of repeat endoscopies prior to CE in which
a probable cause was seen in 4% only (33). The ESGE does not recommend routine
performance of second look endoscopy prior to CE.

1.1.2.2 Crohn’s disease

The gold standard diagnostic tool in Crohn’s disease is a full ileo-colonoscopy with biopsies
(34). Chromoendoscopy with methylene blue dye-spray targeted biopsies increases
diagnostic yield to 43% compared to random and sequential biopsy methods which attain a
diagnostic yield of 34% (34)

However several studies have evaluated the use of CE in Crohn’s disease (35-39). In a
prospective, blinded randomized controlled trial by Solem et al. which compared CE to
traditional diagnostic techniques in patients with known or suspected Crohn’s disease, the
sensitivity of CE was 83% but the specificity was lower (53%) than that of all other tests
(40). Therefore, the proven high diagnostic yield of CE versus other imaging modalities may
not directly translate into a higher diagnostic accuracy since lesions detected by CE may also
be induced by other aetiologies. It is therefore important to interpret CE findings within an
appropriate clinical context. A multi-centre prospective trial by Gal et al. recommends the
use of the CE Crohn’s disease activity index score which evaluates three parameters of small
bowel pathology (inflammation, extent of disease and presence of strictures) to improve the
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specificity of CE (41). Capsule endoscopy might be more sensitive compared with
enterography or enteroclysis combined with computerized tomography (CT) and magnetic
resonance imaging (MRI) in patients without endoscopic or clinical suspicion of stenosis
(42).

The use of CE in Crohn’s disease is limited in that a definitive diagnosis cannot be made as a
biopsy cannot be undertaken; and negative CE only excludes current disease activity and
cannot definitively exclude a future diagnosis. Although capsule retention is higher in
patients with suspected Crohn’s disease, the frequency is low (2). Furthermore, data on the
cost effectiveness of CE in Crohn’s disease is conflicting (43).

1.1.2.3 Small bowel tumours

The majority of small bowel tumours are detected during the work up of OGIB or iron
deficiency anaemia, but represent only 3.5-5% of these patients (21, 30). Studies have
reported several groups at higher risk for small bowel tumours including patients with non-
Hodgkin’s lymphoma, hepatic metastasis of previously undiagnosed primary neuroendocrine
tumours and malignant melanoma with positive faecal occult blood test. If there is a
suspicion of a small bowel tumour at imaging, then endoscopy should be considered over CE
in order to avoid capsule retention and to obtain histology. There exists a risk of false
negatives in CE with large small bowel tumours and in submucosal masses with missing
mucosal component, like neuroendocrine tumours or gastrointestinal stromal tumours (2).
Overall, CE is not recommended in the follow up of treated small bowel tumours because of
a lack of data.

1.1.2.4 Inherited polyposis

While endoscopy and colonoscopy examinations remain the definitive diagnostic method in
familial adenomatous polyposis, CE has been used in some cases with significant limitations
reported (2). Adenomas in the duodenum and peri-ampullary region are poorly defined by
CE, as is polyp size estimation. The location of bigger polyps and determination of their
exact sizes has shown to be more accurate by MRI than CE (2).

1.1.2.5 Coeliac disease

The current gold standard diagnostic test for coeliac disease is upper endoscopy with
duodenal biopsies and small bowel histology demonstrating villous atrophy. In a study of 38
untreated coeliac patients and 38 controls, in whom CE was performed, Murray et al. were
unable to show a relationship between either qualitative or quantitative measurements of
extent of disease and severity of clinical presentation (44).

The ESGE recommendation is that there is no role for CE to assess the extent of disease or
response to a gluten free diet. There may be a role for CE in equivocal cases of coeliac
disease or in patients unwilling or unable to undergo conventional endoscopy

1.1.2.6 Miscellaneous



Several gastrointestinal pathologies have not been addressed in the ESGE guidelines.
Nevertheless, smaller studies have explored the use of CE in these conditions, namely
vascular malformations, diverticular disease, cryptogenic multifocal ulcerous stenosing
enteritis and helminth infestations of the gastrointestinal tract.

Vascular malformations of the gastrointestinal tract

Vascular malformations are classified as arteriovenous malformations, haemangiomas,
telangiectasia or other disorders of the connective tissue affecting blood vessels (45).
Diagnosis of vascular malformations is usually based on endoscopic imaging or angiography.

Endoscopy investigation may identify many lesions, though it may be difficult to localize the
exact lesion responsible for recent or chronic bleeding. Small-bowel video-CE can be
considered for noninvasive visualization of the entire small bowel. In one multicenter trial
involving 30 subjects known with hereditary haemorrhagic telangiectasia (HHT) presenting
with severe anaemia, CE detected gastric and small-bowel telangiectasias in 14 (46.7%) and
26 (86.7%) cases, respectively. Active bleeding was present in 36.7% of cases and diffuse
telangiectasias in 42.3% without correlation with age, sex, or type of HHT mutation (46).
Capsule endoscopy makes possible precise mapping of lesions and has a considerable impact
on the management of selected patients with HHT (46).

Diverticular disease

Colonic diverticulosis refers to mucosal herniation though the colonic wall, resulting in small
outpouchings. This condition arises from both increased intra luminal pressure and a
weakened bowel wall (47).

Computerised tomography is the safest and most cost-effective diagnostic method for
diagnosing diverticular disease and has an additional potential for use in guiding
percutaneous aspiration of abscesses (48, 49). There is little role for CE in colonic
pathologies and therefore CE has been infrequently utilized in diverticulosis.

Cryptogenic multifocal ulcerous stenosing enteritis

Cryptogenic multifocal ulcerous stenosing enteritis (CMUSE) is a rare condition
characterised by chronic or relapsing moderate ileus episodes resulting from multiple small
intestinal strictures and multiple shallow ulcers of the small bowel (50). The aetiology of
CMUSE has not been clarified yet and pathogenesis is still poorly understood.

Typical colonoscopic features of CMUSE include multiple small intestinal stenosis and
shallow ulcers. Histology reveals an inflammatory infiltrate of plasma cells, monocytes,
neutrophils and eosinophils. Mesenteric arteriography is required to exclude features of
arteritis (51). This condition bears a significant risk of CE retention, and although CE is
useful in the diagnosis, device assisted enteroscopy remains the gold standard for diagnosis
(52).



Worm infestation and video capsule endoscopy

Helminths, which are endemic in developing countries, are the most widespread infectious
agents that affect human populations. It is estimated that over one billion people in the
developing countries are infected with one or more species of helminths, which are
transmitted through contact with infected faeces (53).

Helminth infestation carries a high morbidity (54). Although there is a lack of data on the
frequency of worm infestation as a cause for gastrointestinal bleeding, hookworm infestation
has been reported to be an important cause of OGIB in a few case reports and series from
endemic areas (55-58) and intestinal helminth disease is sometimes encountered during
investigations of anaemia (59). Capsule endoscopy facilitates imaging of parasites in the
small intestine and enables evaluation of the success of therapy after the administration of
anthelmintics (60).

1.1.3 Impact of capsule endoscopy on management

The exact significance of the lesions identified on CE and their impact on clinical outcome
has not consistently been evaluated for all endoscopic modalities. Several studies have
demonstrated a change in patient management and improved outcomes following CE (28,
61). However prospective comparative trials have not consistently confirmed these results
(27, 62-66). Capsule endoscopy findings have resulted in a change of management in
between 32.3-50% of patients (61, 67). Interestingly, Gubler et al. noted that their findings
on CE could be predicted clinically in 73% and no further procedures were required in 80%
of these patients (68). In only 10% was gastric or colonic pathology found that had not been
previously detected on endoscopy or colonoscopy. Capsule endoscopy findings changed
clinical management in only 17%. They recommend that repetition of standard endoscopy
and colonoscopy may be useful in patients prior to further imaging with CE or other
modalities (68).

Many studies conclude that the usefulness of CE is improved when interpreted in
combination with other diagnostic strategies to ensure a more accurate diagnosis. Careful
review of the entire recording time of CE may result in a lesion detection rate of up to 35-
75% (12, 13). Repeat CE should be considered in patients with persistent obscure
gastrointestinal bleeding when the initial study is negative or inconclusive. The cost
effectiveness of this recommendation and likely yield is yet to be proven. Overall, the cause
for bleeding is not found in 28.6% of patients and the treatment of patients having normal CE
remains a dilemma (4).

1.1.4 Comparison between capsule endoscopy and other modalities
Push enteroscopy

Small bowel CE is recommended as the next step procedure after a negative upper endoscope
(61). Capsule endoscopy has been found to be superior to push enteroscopy, the procedure of
using an endoscope for the direct visualization of the small bowel, and small bowel



radiography in the evaluation of small bowel diseases, including tumours and Crohn’s disease
(5, 8,9, 16). Many studies have reported a higher diagnostic rate with push enteroscopy (40-
83%) than with other diagnostic methods in the setting of obscure gastrointestinal bleeding

(®).

Push enteroscopy is useful in locating a cause for small intestinal bleeding and reported
yields vary from 13 - 38.7% (39). However, CE has been shown to be significantly superior
to push enteroscopy in identifying intestinal bleeding sites (69).

Small bowel barium radiography

In a meta-analysis comparing CE versus small bowel barium radiography, the yield of
clinically significant findings was 42% in CE versus 6% in small bowel barium radiography
(70). Capsule endoscopy has also been shown to compare favourably with small bowel
cross-sectional imaging for the detection of mucosal lesions consistent with Crohn’s disease
(72).

Device assisted enteroscopy

Device assisted enteroscopy such as single- and double-balloon enteroscopy (DBE) has
largely replaced push enteroscopy (72). Double-balloon enteroscopy is also known as push-
and-pull enteroscopy and is a newer diagnostic method that allows complete visualization,
biopsy, and treatment of lesions in the small bowel. The overall diagnostic yield of device
assisted enteroscopy was 80%, which was 20% higher than the yield reported from CE in a
German study (73). Spiral enteroscopy, a procedure involving the pleating of small bowel
onto an overtube, is two operator dependent and has a shorter examination time in
comparison to DBE (74). In one prospective study, spiral enteroscopy was inferior to CE,
detecting only 53.6% of findings on CE (75). Preliminary data on a mechanized version of
spiral enteroscopy, called power spiral, is yet to be peer reviewed.

Computed tomography and magnetic resonance Imaging

Capsule endoscopy is also superior to CT angiography in determining the cause of bleeding
in patients with OGIB and a significantly higher overall diagnostic yield from immediate CE
compared to CT has been reported (27). Capsule endoscopy has been shown to improve the
detection of lesions in the proximal small bowel when compared to both CT and MRI (76).

1.1.5 Complications of capsule endoscopy

Capsule retention, defined as the presence of capsule in the digestive tract for more than two
weeks, is reported to occur in 0.75 to 5% of cases (9). In a large retrospective study of 2300
patients including 301 known with Crohn’s disease, of whom 196 had definitive small bowel
involvement, Viazis et al. reported capsule retention in five patients (1.66%), two of whom
eventually required surgical removal (77). Most entrapment occurs in the small intestine
usually at the site of the small bowel pathology. Risk factors for entrapment include the use
of non-steroidal anti-inflammatory drugs, prior abdominal radiation, Crohn’s disease, and
prior major abdominal surgery.



To minimize the risk of entrapment, patency capsule, a self-dissolving dummy capsule with
the same size as the CE, can be administered and high-risk patients can have barium small
bowel series instead of CE. Cases of capsule retention can often be managed conservatively
with anti-inflammatory agents or immunomodulators. If the capsule fails to pass
spontaneously, then retrieval by endoscopy should be attempted. Only a minority of patients
require surgery to retrieve a retained capsule (2).

Capsule aspiration

This rare complication has been described in 12 published case reports and in a review of a
large number of endoscopic studies (78). Lucendo et al. described this infrequent
complication in their study of 136 capsule endoscopes. Risk factors for capsule aspiration
include advanced age, poor dentition and central nervous system depressants (78).

None of the documented cases reported had a fatal outcome. It is recommended that patients
who are known with swallowing difficulties or who experience difficulties swallowing the
capsule have the capsule administered by a delivery device. If the capsule is suspected to
have been aspirated into the airways and the patient cannot dislodge it by coughing
repeatedly, the most efficient method is to remove it by rigid or flexible bronchoscopy (78).

1.1.6 Capsule Endoscopy: South African literature

There is a paucity of data regarding endoscopy in South Africa. Watermeyer et al
undertook a survey to better determine the Gl services provided in the Western Caper in
2008. They concluded that owing to the lack of adequate equipment, inadequate scope
maintenance and disinfection and a shortage of trained staff, the endoscopic services of
the Western Cape were suboptimal (79).

In KZN, a postal survey to 12 department heads was undertaken to determine the
availability and adequacy of Gl services in the publicly funded healthcare system as
compared to internationally recommended standards.(80). The study found that there
was poor infrastructure and equipment, frequent service disruptions, resulting in
exceedingly long waiting times and insufficient endoscopic training (80). This study
highlighted that there is one centre in KwaZulu-Natal that provides capsule endoscopy
service for the estimated 8.5 million people accessing health care via the publicly
funded healthcare system.

1.1.7 Rationale for this study

However, capsule endoscopy has been introduced in several centres, both in the public
and private sectors. In a single report of combined cohort from the public and private
sector from Western Cape, CE was performed for occult bleeding in 66% and overt
bleeding (34%). The overall yield from capsule endoscopy was 54.1%, and
angioectasia was the commonest abnormality (81).

Capsule endoscopy was introduced at IALCH in KZN in 2013, and this is the first
report of our experience.
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Abstract
Background: Capsule endoscopy (CE) is a relatively new modality in the assessment of
obscure occult and obscure overt gastroenterological (Gl) bleeding in South Africa.

Objectives: The aim of this study was to describe the indications, findings and outcomes of
CE at a referral hospital in the public sector in Kwa-Zulu Natal (KZN).

Methods: Ethical approval was obtained from the Biomedical Research Ethics Committee of
the University of Kwa-Zulu Natal (UKZN). A retrospective electronic chart review of 27
subjects who underwent CE from its introduction in 2013 to 2018 was undertaken. A
structured data sheet was used to extract demographic and clinical details and the
endoscopist’s report.

Indications were classified as obscure occult Gl bleeding, obscure overt Gl bleeding,
suspected Crohn’s disease and unexplained macrocytic anaemia (in a single subject).

The findings at endoscopy were categorised as vascular (angiodysplasia, varices),
inflammatory (villous oedema, erythematous mucosa erosions, ulcers or stenosis), normal,
inconclusive or other (villous atrophy, polyps, tumours).

Results: The mean age of the 27 patients was 51.2 years + 21.3 years, with a majority of
women (15; 56%) and 12 (44.4%) men. The most common indications for CE were either
obscure occult Gl bleeding or obscure overt Gl bleeding. One patient each had unexplained
anaemia and suspected Crohn’s disease. All subjects had had previous
oesophagogastroduodenoscopy (OGD) and colonoscopy prior to the CE, 15 subjects (55.5%)
had had a CT scan of the abdomen and seven (26%) underwent red cell scans.

Of the 14 subjects with occult Gl bleeding, 12 had severe iron deficiency anaemia, with
symptom duration ranging from one year to 40 years. These subjects had undergone a
minimum of one up to a maximum of six OGDs, with a total of 38 OGDs prior to CE.
Abnormal findings on CE were reported in nine subjects (64.3%), the commonest of which
was inflammatory, and a definitive diagnosis was made in six (42.9%) subjects.

The 11 subjects with obscure overt Gl bleeding had undergone a total of 27 prior OGDs prior
to CE. Abnormal findings on CE were reported in three of the 11 subjects (27.3%) with
obscure overt Gl bleeding and a definitive diagnosis made in two subjects (18%).

In addition, the diagnosis was supported in the patient with Crohn’s disease, who had been
symptomatic for eight years and had had several previous OGDs and colonoscopies.
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In the total group who underwent CE, nine (33.3%) subjects had attained a definitive
diagnosis. A further 18.5% attained a diagnosis following subsequent investigations. In three
subjects (11.1%) the initial indication resolved requiring no further therapy or investigation
and two patients (7.4%) were lost to follow up.

Capsule retention occurred in two patients and the capsule was successfully retrieved via
laparoscopic surgery.

Conclusion: Capsule endoscopy is a useful modality to further investigate select patients
with unexplained GI bleeding, including the identification of lesions outside the small bowel.
A guideline for the application of CE in the South African context is required.

Introduction

Gastrointestinal (GI) bleeding is a common condition and in the majority of patients the site
of bleeding is identified by traditional, luminal endoscopies. In a smaller proportion,
bleeding may be obscure, which is defined as persistent or recurrent Gl bleeding undetected
by oesophagogastroduodenoscopy (OGD) and colonoscopy. This is further divided into
obscure overt (visible bleeding from the GI tract) and obscure occult (iron deficiency
anaemia or positive faecal occult blood test) Gl bleeding.

The small intestine is long and narrow with unrestricted motility and therefore confounds
traditional diagnostic techniques. Capsule endoscopy (CE) was first introduced in 2001 to
improve the imaging of the GI tract and assist in the diagnosis of small intestinal pathology.*

Capsule endoscopy, a wireless, ingestible capsule, captures images of the GI tract mucosa
while being propelled by peristalsis (Figures 1 and 2). Images are transmitted to a data
recorder carried by the patient and later uploaded and compiled into a video. Its main
advantages are that it is non-invasive, well tolerated, and a relatively safe examination of the
small bowel with a diagnostic yield superior to radiological investigation.?

Figure 1: PillCam™ Ingestible capsule
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Figure 2 a: Normal small bowel Figure 2b Normal colon

Images obtained from the manufacturer’s database

The European Society of Gastrointestinal Endoscopy (ESGE) Clinical guideline recommends
the use of CE in patients with obscure GI bleeding (OGIB), Crohn’s disease, coeliac disease
and small bowel tumours.®

Capsule endoscopy has high diagnostic usefulness and is superior to most traditional
diagnostic techniques in the detection of small bowel pathology, with an increased detection
rate and a sensitivity of 95% and a specificity of 75%.% Detection rates vary by indication for
CE, the most common being obscure occult GI bleeding. The diagnostic yield varies from
32% to 76%, with an increase in the diagnostic yield of 20 to 40% compared to push
enteroscopy and 20% compared to double balloon enteroscopy.*

In a systematic review of 172 studies (121 prospective and 51 retrospective) in which 12,369
procedures were undertaken for OGIB, the pooled detection rate was 59.4% (p< .0001; 95%
Cl, 56.5%-62.2%).> The detection rates in prospective studies and retrospective studies were
58.8% (p< .0001; 95% CI, 55.4%-62.2%) and 60.5% (p< .0001; 95% CI, 55.5%-65.5%),
respectively.® In a further retrospective study of 592 CE procedures, performed for OGIB, a
diagnostic yield of 49% was reported.® Although Lui et al. determined a lesion detection rate
of 85.7% for OGIB, the diagnostic rate was only 35.7%.2 This variability is due to difficulty
in establishing the exact source of bleeding when the bleeding stops prior to or during the
procedure. In patients with on-going overt bleeding the yield is higher (87-92%) than with
previous overt bleeding or iron deficiency anaemia.’

Capsule endoscopy has also been used in Crohn’s disease to localise and define the extent of
activity of Crohn’s disease. In Crohn’s disease, while CE had a high sensitivity of 83%, its
specificity was lower (53%) than that of all other tests.® A CE Crohn’s disease activity index
score which evaluates three parameters of small bowel pathology (inflammation, extent of
disease and presence of strictures) has been proposed to improve the specificity of CE. °

Although CE has a good safety profile, capsule retention and rarely capsule aspiration has
been described.” 1 **
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In a retrospective review of CE in the Western Cape’s public and private health sectors,
presented at the 2019 South African Gastroenterology Society Congress, CE was performed
for occult bleeding in 66% and overt bleeding in 34%. The overall diagnostic yield was
54.1% and angiodysplasia the commonest finding. *?

While CE is performed at several centres in South Africa (SA), there are no further reports on
the indications, or outcomes. This study was therefore undertaken to document the
experience with CE at an academic gastrointestinal unit in KwaZulu-Natal (KZN).

Methodology

Ethical approval was obtained from the Biomedical Research Ethics Committee of the
University of KwaZulu-Natal (UKZN). On site approval was obtained from medical
management at Inkosi Albert Luthuli Central Hospital (IALCH) and the provincial
Department of Health.

A retrospective electronic chart review, of all subjects who had undergone CE at IALCH, was
conducted. This is a quaternary hospital within the public sector of KZN, which receives
referrals from district and regional hospitals within the province. The Department provides a
24 hour luminal endoscopic service and is the only centre in KZN with CE services.

All subjects who had undergone CE via Given Imaging PillCam™ from initiation of the
service (November 2013) to May 2018 were identified from the database stored on the CE
modem and included in the study.

The patients’ electronic records were retrieved and data on demographics, comorbidities,
indications for study, presenting symptoms, number and results prior OGD, colonoscopies,
red cell scans and CT scans and findings at CE, were recorded on a structured data sheet.
Based on the visual appearance reported by the gastroenterologist, the findings were
categorised as vascular (angioectasia, varices), inflammatory (villous oedema, erythematous
mucosa erosions, ulcers or stenosis), normal, inconclusive or other (villous atrophy, polyps,
tumours) as recommended by the ESGE.?

In addition, the haemoglobin and iron study results obtained at the time of CE were extracted
from the patients’ records. Normal ranges as determined by National Health Laboratory
Services at the time of the results were used to determine ‘normal’ or ‘elevated’ values. The
degree of anaemia was classified as mild (11.0 to 11.9¢/dl), moderate (8 to 10.9g/dl) or
severe (less than 7.9g/dl) in accordance with the WHO recommendations. **

Statistical Analysis:

All data were recorded on an Excel data sheet. De-identified data were entered and analysed
using IBM SPSS version 25. Descriptive statistics were used to summarize continuous
variables. Frequency tables as well as cross tabulations were used to summarize categorical
variables.

19



Results
Demographic data

The demographic data are shown in Table 1. A total of twenty seven patients, who had
undergone 30 CEs were included in the study. The majority were women (15; 56%). The
mean age of the total group was 51.2 years *+ 21.3 years, with a range from 15 to 83 years.
The majority were from the African population group (13 subjects), with 12 Indian and two
White subjects.

Comorbidities were present in 12 subjects. The commonest of which was hypertension
(Table 1).

All the subjects had had OGD and colonoscopy prior to CE. Twenty three (85.2%) of the
subjects had had at least two prior OGDs and twenty one (77.7%) of the subjects had had at
least two prior colonoscopies. The subjects with obscure occult GI bleeding had undergone a
minimum of one up to a maximum of six OGDs, with a total of 38 OGDs prior to CE. The
subjects with obscure overt Gl bleeding underwent 27 prior OGDs.

Fifteen subjects (55.5%) had had a CT scan of the abdomen and seven (26%) underwent red
cell scans. The most common indications for CE were either obscure occult Gl bleeding or
obscure overt Gl bleeding. One patient had unexplained anaemia and the other suspected
small bowel Crohn’s disease (Table 2).

Three procedures (10%) were unsuccessful either because a suboptimal image, due to either
the presence of bubbles and effluent, or battery failure. These subjects were re-assessed and
other diagnostic methods were used for further evaluation.

In two patients, the capsule was not spontaneously released with the stools. The indication for
CE in both of these cases was obscure occult Gl bleeding. The entrapped CE was
successfully retrieved via laparoscopic surgery. A benign stricture of the small bowel was
the underlying cause of the retention in one patient and in the other, cryptogenic multifocal
ulcerative stenosing enteritis.
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Table 1: Baseline demographic and clinical characteristics

Females Males Total
(n=15) (n=12) (n=27)
Mean age £ SD in years 541+194 47.6 £22.2 51.2+21.3
Age range 15-79 16 - 83 15-83
Ethnicity African 7 6 13
Indian 7 5 12
White 1 1 2
Comorbidities Hypertension 6 3 9 (33.3%)
Diabetes Mellitus 3 3 6 (22%)
3 2 5 (18.5%)
Osteoarthritis/gout
2 2 4 (14.8%)
COPD/respiratory disease
3 1 4 (14.8%)
Valvular heart disease
2 0 2 (7.4%)
Ischaemic heart disease
0 2 2 (7.4%)
Arrhythmias
1 1 2 (7.4%)
Hypothyroidism
1 1 2 (7.4%)
Renal failure
1 1 2 (7.4%)
Dyslipidaemia
0 1 1 (3.7%)
Prostatic disease
1 0 1 (3.7%)
HIV
Previous investigations
Upper endoscopy 15 12 27
Colonoscopy 15 12 27
CT scan abdomen 9 6 15
Red cell scan 4 3 7

COPD: chronic obstructive pulmonary disease; CT: computerised tomography HIV: Human
immunodeficiency virus positivity SD: standard deviation
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Table 2: Indications for capsule endoscopy

Indication Number Men Women
n=27(%)

Obscure occult gastrointestinal bleeding 14 (51.9%) 4 10

Obscure overt gastrointestinal bleeding 11 (40.7%) 7 4

Unexplained macrocytic anaemia 1(3.7%) 0 1

Crohn’s disease 1(3.7%) 1 0

Findings at Capsule Endoscopy

Of the 14 patients with obscure occult bleeding, 12 had severe iron deficiency. These subjects
were symptomatic from their anaemia for a period ranging from one year to 40 years, with
total blood transfusion requirements from two to 14 units. The subjects had undergone a
minimum of one up to a maximum of six OGDs, with a total of 38 OGDs prior to CE.

Of the patients with obscure occult GI bleeding, the majority (9, 64.3%) had abnormal
findings reported on CE. These were categorised as vascular (2 subjects) and inflammatory (5
subjects) and other lesions (2 subjects) (Table 3). A definitive diagnosis was made in six
subjects (42.9%). This included haemangioma, villous atrophy, jejunal polyps, intestinal
worms (Figure 3), jejunal inflammation and haemorrhoids. One male subject had severe
anaemia (haemoglobin 3.6g/dl) and no prior history of per rectal bleeding. In view of normal
luminal scopes, CE was done to exclude small bowel disease and a final diagnosis of
haemorrhoids was confirmed.

Table 3: Findings at capsule endoscopy

Obscure occult | Obscure overt | Unexplained Crohn’s
Gl bleeding Gl bleeding anaemia disease
n=14 n=11 n=1 n=1
Abnormal finding on CE 9 (64.3%) 3 (27.3%) 0 (0%) 1 (100%)
Type of lesion Vascular 2 (22.2%) 0 (0%) 0 (0%) 0 (0%)
Inflammatory 5 (55.6%) 2 (66.7%) 0 (0%) 1 (100%)
Other 2 (22.2%) 1 (33.3%) 1 (100%) 0 (0%)
Definitive diagnosis 5 (35.7%) 2 (18.2%) 1 (100%) 1(100%)
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Figure 3: Intestinal worms Figure 4: Angiodysplasia

Images from IALCH database

In contrast, abnormal findings on CE were only seen in three of the 11 subjects (27.3%) with
obscure overt Gl bleeding; two of whom had inflammatory lesions and one a diverticular
abscess. A definitive diagnosis was made in two subjects (18%). One subject with antral
gastritis experienced resolution following eradication therapy for presumptive helicobacter
pylori infection. The other subject, who had no preceding history or suggestive clinical signs
of sepsis and a normal prior colonoscopy, had a colonic diverticular abscess diagnosed at CE
and recovered following intravenous antibiotic therapy (Table 3).

Crohn’s disease

The single subject in this study who underwent CE to further investigate suspected Crohn’s
disease was a 16 year old male with an 8 year history of diarrhoea. He had had four prior
OGDs and three prior colonoscopies with findings suspicious of Crohn’s. Histology had not
shown villous atrophy or crypt abscess. Prior barium meal showed no strictures. A diagnosis
of Crohn’s disease was supported by findings at CE of extensive small bowel ulcerations and
colitis. The subject responded well to azathioprine, prednisone and mesalazine.

Macrocytic anaemia

A 79 year old female subject underwent CE for the investigation of unexplained, macrocytic
anaemia and unintentional weight loss. Her iron studies, serum vitamin b12 and folate were
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normal, as were prior OGD and colonoscope. Capsule endoscope showed diffuse gastritis and
following eradication therapy, her anaemia resolved.

Discussion
This is the first report of CE in KZN and although this was a small study of 27 subjects, it
gives an important glimpse into the utility of CE, albeit in a single quaternary centre.

South Africa has an estimated population of 59 620 000 and a two-tiered health system. The
majority of subjects (84%) access the public health sector, whereas approximately 16% use
the private health sector. ** The KZN public sector serves approximately 11 500 000 subjects
and CE service is currently provided in one hospital only. In keeping with the demographic
profile of patients who access the public health sector, the population groups studied was
predominantly African (13 subjects), with 12 Indian and two White subjects.

The wide variance in the age distribution of the subjects is similar to studies from other
developing nations like Pakistan and China, where an age range of 15 to 85 years and 31 to
81 years respectively, has been reported. 2’ This can be attributed to the limited and more
recent availability of the CE technology in developing countries. As in our study, all subjects
that underwent CE were included in the sample group, whereas in larger trials with stringent
exclusion criteria, age profiles are highly selective. Consequently, the mean age of our
patients at 51.2 years is younger than other studies. *>*" In a cost effectiveness analysis the
mean age of participants was 65 years, as this was the commonest age at which patients
present with upper gastrointestinal bleeding. *®

The gender distribution in the study is in keeping with some studies, which describe a
majority of female subjects ranging from 51% to 57%. 2 ® ™ Conversely, other studies have
shown a significantly greater majority of male subjects, ranging from 53% to 77%. " "% A
retrospective review from the Western Cape showed a balanced gender distribution. *?

Previous procedures

In keeping with the standard recommendation all our subjects had undergone OGD and
colonoscopy prior to CE and hence comparable with all other studies.” In the total group the
mean numbers of OGDs and colonoscopies was 2.29+0.97 and 2.44+1.03, respectively. This
compares to that reported by Qureshi et al. who reported a mean 1.61+ 0.73 OGDs and
1.25+0.51 colonoscopies.” In their study, the OGDs and colonoscopies were normal in 75%
and 78%, respectively prior to CE.’

Indications

The ESGE recommendation that CE is the first line investigation in patients with OGIB has
been widely adopted. & "> However most studies do not differentiate between obscure
occult G bleeding and obscure overt GI bleeding.?®*"*® On combining occult and overt Gl
bleeding in accordance with the American Gastrointestinal Association guidelines, a higher
detection rate from CE has been reported.® In contrast, several studies have divided their
indications into four groups occurring from most to least common, namely occult Gl
bleeding, overt Gl bleeding, inflammatory bowel disease and other, which included polyposis
and coeliac disease.” > 1
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Similar to the studies from Amsterdam, Pakistan and Spain the commonest indication for CE
in our study was obscure occult GI bleeding (14 subjects, 56%) followed by obscure overt Gl
bleeding (11 subjects, 44%). ® " ® This was congruent with regional findings reported by
Machiridza et al. where 66% of studies were to investigate obscure occult Gl bleeding and
only 34% to investigate obscure overt Gl bleeding. ' In contrast to the majority of studies, in
Germany, almost two thirds (62.5%) of the subjects presented with obscure overt Gl
bleeding.*®

Findings

A diagnostic yield, the rate at which the procedure detects significant findings, is often used
as a proxy estimate of the diagnostic capability of CE.> The wide variance in the current
diagnostic yield of CE of 38-93% is due to the lack of consensus of the definition of positive
findings.” ?>?' In subjects with obscure Gl bleeding, a lesion detection rate of 85.7%, but
diagnostic yield of 35.7% has been reported.” The difference between lesion detection rate
and diagnostic yield is because the exact source of bleeding is often difficult to establish
when the bleeding stops prior to an examination. In some studies non-specific mucosal
changes like red spots, erythema or thickened folds may be considered clinically
insignificant, whereas in others, they may be considered to be relevant findings and thus
increase the diagnostic yield. "% %

In the majority of studies, vascular lesions commonly angiodysplasia (Figure 4) are the
commonest abnormality detected; occurring in 21.4 to 89% of abnormal CE. % & 12116
our subjects with obscure occult GI bleeding, only two subjects had vascular abnormalities;
varices and angioectasia in one patient each. Surprisingly the majority were found to have
inflammatory lesions (5; 55.6%). In comparison, Qureshi et al. reported inflammatory
lesions, namely ulcerations of the small bowel in 25% of their subjects.

In obscure overt Gl bleeding, three subjects had abnormal findings, two of whom were found
to have inflammatory lesions. These findings are different to the findings reported by
Valenzuela et al. Their retrospective review found vascular lesions in 51%, inflammatory
lesions in 13%, normal studies in 8% and inconclusive findings in 3%. *

In our study, the diagnostic yield in obscure occult GI bleeding was 42.8%, while the
diagnostic yield in obscure overt Gl bleeding was lower at 18%. The CE was normal in
63.6% of subjects with overt Gl bleeding and 28.6% of subjects with obscure occult Gl
bleeding. A Chinese study, published in 2006, reviewed the long term follow up of patients
with Gl bleeding following negative CE and determined that these subjects had low re-
bleeding rates, and concluded that in these patients, further invasive investigations can be
deferred. %

Crohn’s disease

Several studies have evaluated the use of CE in Crohn’s disease. 2?° While the ESGE
recommends Crohn’s disease as an indication, CE has been found to have lower sensitivity
compared to other diagnostic modalities and therefore it is important to interpret CE findings
within an appropriate clinical context. ® The single subject in our study who underwent CE to
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further investigate suspected Crohn’s disease was a 16 year old male with a typical clinical
presentation. He had been extensively investigated, and thus visual findings on CE were
sufficient to confirm the diagnosis.

In one patient with severe iron deficiency anaemia, a diagnosis of haemorrhoids was made.
Despite the fact that CE is primarily intended to detect abnormalities of the small bowel; the
capsule is useful in diagnosing abnormalities in other areas too and it is recommended that
the entire recording time of VCE be viewed and this may result in additional lesions findings
in 35-75% of cases.” In our study, 14.8% had CE findings, outside the small bowel, that were
determined to be the definitive diagnosis for their Gl bleeding.

Capsule retention, defined as the presence of capsule in the digestive tract for more than two
weeks, is reported to occur in 0.75 to 5% of cases.” Capsule retention is commonly managed
expectantly, however in a minority of cases, surgery may be required.® Capsule retention
occurred in two subjects (7.4%) and both were managed surgically.

Overall outcomes

In summary, 33.3% of patients who underwent CE in this study attained a definitive
diagnosis and a further 18.5% attained a diagnosis following subsequent investigations and in
three subjects (11.1%) the initial indication resolved requiring no further therapy or
investigation and two patients (7.4%) were lost to follow up. In contrast, Albert et al.
reported a lack of bleeding source in 23.2% of their subjects with gastrointestinal bleeding.
However, of those subjects in whom a bleeding source was identified, 79.9% had definitive
diagnosis made. A further 20.1% required on-going investigations. *°

Capsule images may be obscured by various artefacts and delayed bowel movement can
delay capsule transit time. In three subjects the studies were inconclusive (11.1%), likely due
to all these factors.

Limitations

This study has several limitations. As an initial report, the study number is small.
Furthermore, this is a retrospective chart review and full data was not available in all patients.
We did not follow up the patients to determine final outcomes.

Conclusions

Capsule endoscopy is a useful modality to further investigate select patients with unexplained
Gl bleeding, including the identification of lesions outside the small bowel. A guideline for
the application of CE in the South African context is required, given our patient and disease
profiles.
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1.1 Summary

Gastrointestinal bleeding is a common condition and in the majority of patients the site of
bleeding can be identified by traditional, luminal endoscopies. In a smaller proportion,
bleeding may be obscure. These patients may present with iron deficiency anaemia or
positive faecal occult blood testing. Endoscopy and colonoscopy may not be helpful
particularly in the small bowel. The small bowel is long and narrow, with unrestricted
motility, which limits traditional diagnostic techniques.

Capsule endoscopy (CE) was first introduced in 2001 to improve the imaging of the
gastrointestinal tract and assist in the diagnosis of small bowel pathology. The European
Society of Gastrointestinal Endoscopy (ESGE) Clinical guideline recommends the use of CE
in patients with obscure gastrointestinal bleeding, Crohn’s disease, Celiac disease and small
bowel tumours.

Capsule endoscopy has high diagnostic usefulness and is superior to most traditional
diagnostic techniques. Studies have shown an increased detection rate of small bowel
pathology by the capsule with a sensitivity of 95% and specificity of 75% (1-3). Although CE
has a good safety profile, an important complication of capsule endoscopy is capsule
retention.

There have been numerous studies on capsule endoscopy, but only a handful from South
Africa. There are no studies from KwaZulu-Natal.
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1.2 Aim
To describe the indications, diagnostic yield and safety of capsule endoscopy

1.3 Hypothesis:
Capsule endoscopy is a safe procedure with a high diagnostic yield

1.4 Objectives:
1. To describe the indications for capsule endoscopy in a quaternary referral centre
2. To determine the diagnostic yield for capsule endoscopy in a quaternary referral
hospital
3. To determine the safety of capsule endoscopy in a quaternary referral hospital
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2.0 Literature review

The small intestine is relatively inaccessible compared to the stomach and large intestine. The
length of the small intestine, in addition to its free intra peritoneal location, contractility and
overlying loops, confounds traditional diagnostic techniques such as small bowel enema,
computerised tomography (CT) scans, push enteroscopy, angiography, and technetium 99m
labelled red blood scans.

The small bowel barium series has long been considered the mainstay in the evaluation of the
small intestine. Data shows a poor diagnostic yield of 0-5.6% in the investigation of patients
with occult bleeding or iron deficiency (4, 5). Consequently, these patients undergo more
diagnostic procedures, require more blood transfusions and have a longer hospitalization with
higher healthcare expenditure

2.1 Capsule endoscopy

Capsule endoscopy is a wireless, ingestible capsule capable of capturing images of the
gastrointestinal tract mucosa while being propelled by peristalsis. These images are
transmitted wirelessly to a data recorder carried by the patient and later uploaded to a
computer where software compiles them into a video for reading. Capsule endoscopy is also
known as mouth to anus (M2A), Video capsule endoscopy (VCE) and Wireless capsule
endoscopy (WCE).The exact mechanics of the capsule and the administration and recording
process is well described (6).

Several adjustments have been made since its introduction in 2001 including longer battery
life, increased image capture frame rate, wider angle of view, and optimization of light
control. Additionally, many real time viewing systems are now available which has enabled
application in emergency settings. There are several capsule makes available and they largely
yield comparable results in terms of diagnostic yield, image quality and completion rate (7).

Capsule endoscopy has had a significant impact in broadening the diagnostic yield of small
bowel abnormalities because of its unique ability to assess the small bowel in detail. It is
primarily used for the evaluation of obscure gastrointestinal bleeding and has found to be
useful in diagnosing several clinical conditions including Crohn’s disease, Celiac disease;
inflammatory bowel disease, and small bowel tumours. Its main advantages being that it is
non-invasive , well tolerated, and a relatively safe examination of the small bowel with a
diagnostic yield superior to radiological investigation (8).

A diagnostic yield, the rate in which the procedure detects what are thought to be significant
findings, is often used as a proxy estimate of the diagnostic capability of capsule endoscopy
(9). The overall lesion detection rate was reported to be as high as 71.4% (8). Several studies
have described the specificity of the findings at capsule endoscopy to range from 64-94% (1-
3). Current diagnostic yield of capsule endoscopy is reported to be 38-93%; however, the
definition of a positive finding is a contested issue (4, 10, 11). In certain studies non-specific
mucosal changes like red spots, erythema or thickened folds were considered clinically
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insignificant, whereas in others, they may be considered relevant findings and thus increase
the diagnostic yield.

Accuracy parameters for capsule endoscopy are not truly known because there is no standard
comparative method. Furthermore the indications are heterogeneous and the timing of the
capsule endoscopy varies considerably, making it difficult to compare studies. To address this
concern, the European Society of Gastrointestinal Endoscopy (ESGE) have introduced
structured terminology and guidelines for the clinical application of capsule endoscopy (12,
13).

2.1.1 Indications for Capsule endoscopy
Gastrointestinal bleeding

The most common indication remains the investigation of obscure gastrointestinal bleeding.
Other indications include NSAID induced mucosal damage, diagnosis and surveillance of
patients with hereditary polyposis syndrome, inflammatory bowel disease, malabsorption
syndromes, small bowel tumours, and clarification of small bowel imaging (4). Several
studies have defined factors that predict the likelihood of detecting pathology. Specialised
indications include acute bleeding, requirement for iron replacement therapy, age over 65,
male gender, liver disease and use of NSAIDS or antithrombotic therapy (14).

Bleeding from a peptic ulcer is a common medical emergency and although most upper
gastrointestinal bleeding stops spontaneously, 15-20% continue (15). Despite effective
endoscopic diagnostic and therapeutic modalities, upper gastrointestinal tract haemorrhage
continues to challenge clinicians (16). Obscure gastrointestinal bleeding (OGIB) is defined as
persistent or recurrent gastrointestinal bleeding undetected by endoscopy and colonoscopy.
This entity is further divided into obscure-overt bleeding, when visible blood is found and
obscure occult, which presents with iron deficiency anaemia or positive faecal occult blood
testing.

Data on accuracy parameters (sensitivity, specificity, positive predictive value, and negative
predictive value and likelihood ratios) of capsule endoscopy in OGIB patient is scarce due to
the absence of a gold standard modality and objective criteria for positive findings of CE.
Nevertheless, the present evidence on diagnostic usefulness of CE is enough to support the
use of CE for OGIB (9, 17, 18).

In a retrospective study of 592 procedures in a tertiary referral hospital in Amsterdam, over a
period of 4 years, a diagnostic yield of 49% was reported (12). While Lui et al determined a
lesion detection rate of 85.7% for OGIB, the diagnostic rate was only 35.7% (8). The
variability in lesion detection and diagnosis is due to the fact that the exact source of bleeding
is difficult to establish when bleeding stops prior to or during an examination. In such cases,
even though possible lesions may be detected, if multiple lesions are present the main
bleeding source is difficult to determine. When the capsule is administered to patients with
on-going overt bleeding the yield is higher (87-92%) then with previous overt bleeding or
iron deficiency anaemia (4). Overall, however in patients with on-going overt OGIB,
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endoscopy should be considered as first line, given its ability to make a diagnosis and to
perform therapy at the same time.

In patients with positive capsule endoscopy a subsequent endoscopy is usually performed to
confirm and treat lesions. A pooled diagnostic yield of endoscopy performed after previously
positive CE was 75.0% and the odds ratio for the yield of endoscopy performed after a
previously positive CE, compared with that of endoscopy performed in all patients was 1.79
(9, 19).

Although iron deficiency anaemia is a common indication, it is important that prior to CE a
complete medical history (including medication use, co morbidities, and gynaecological
history), endoscopy with duodenal and gastric biopsies is undertaken (3). Bidirectional
endoscopy identifies the cause of iron deficiency in 70-80% of patients (20). When this is
negative, then the small bowel requires further investigation (9, 20). In a systematic review
pooling data from four studies based on iron deficiency anaemia, a diagnostic yield of CE
was 66% was reported, which is comparable to previous studies (21).

The use of CE in acute gastrointestinal haemorrhage was first reported by Rubin et al who
showed that CE could accurately identify high risk and low risk patients and be a useful risk
stratification tool to determine the need for therapeutic intervention (22). A modified
oesophageal CE, with extended battery life, was demonstrated to be safe and effective in
correctly identifying acute gastrointestinal bleeding with a sensitivity of 50%, specificity
66%, positive predictive value of 20% and negative predictive value of 89% in detecting
gross gastrointestinal bleeding (23).

Further studies have confirmed the value of CE in the emergency department for patients
with acute upper gastrointestinal haemorrhage (23, 24). Furthermore, CE is more accurate
than conventional screening tools in correctly predicting high risk and low risk endoscopic
stigmata of recent haemorrhage(16). The use of CE as an endoscopic triage tool in patients
with suspected acute upper gastrointestinal bleed has also been shown to significantly reduce
hospital admission in low risk to moderate risk patients and identify more low risk patients
compared to traditional scoring tools(16, 24).

Currently the ESGE recommends emergency CE in patients with ongoing overt OGIB. This
is based on two retrospective studies and one randomized control trial comprising of less than
100 patients overall. Emergency CE performed within 24 to 72 hours from admission during
severe on-going overt OGIB appears to be an effective modality with a diagnostic yield up to
70% and has a significant impact on patient management (25-27).

In the United states of America (USA), CE is considered cost effective for low and moderate
risk patients presenting with acute upper gastrointestinal haemorrhage, compared to the other
strategies.as many patients without the need for intervention can be safely discharged home
without incurring the costs and potential complications associated with a hospital admission
(28).
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However, CE may be negative. In 49 patients who underwent CE for OGIB, and in whom CE
was negative, a re-bleeding rate of 32.7% was reported (10). Several reviews and consensus
recommendations concluded that patients with OGIB and normal CE have a good prognosis
with a low risk of re bleeding and should be managed conservatively with no further
investigation (29, 30).

Crohn’s disease

Colonoscopy is considered the first line investigation for Crohn’s disease and is sufficient to
establish the diagnosis in the vast majority of patients. However several studies have
evaluated the use of CE in Crohn’s disease (31-35). A prospective, blinded randomized
controlled trial by Solem et al. which compared CE to traditional diagnostic techniques in
patients with known or suspected Crohn’s disease, the sensitivity of CE 83% but the
specificity of CE was lower (53%) than that of all other tests (36). Therefore, the proven high
diagnostic yield of CE versus other imaging modalities may not directly translate into a
higher diagnostic accuracy since lesions detected by CE may also be induced by other
aetiologies. It is therefore important to interpret CE findings within an appropriate clinical
context. A multi-centre prospective trial by Gal et al. recommends the use of the CE Crohn’s
disease activity index score which evaluates three parameters of small bowel pathology
(inflammation, extent of disease and presence of strictures) to improve the specificity of CE
(37).

The use of CE in Crohn’s disease is limited in that a definitive diagnosis cannot be made as a
biopsy cannot be undertaken; and negative CE only excludes current disease activity and
cannot definitively exclude a future diagnosis. Although capsule retention is higher in
patients with suspected Crohn’s disease, the frequency is low (9). Furthermore, data on the
cost effectiveness of CE in Crohn’s disease is conflicting (38).

Familial adenomatous polyps

While endoscopy and colonoscopy examinations remain the definitive diagnostic method in
familial adenomatous polyposis, CE has been used in some cases with several limitations
reported. Adenomas in the duodenum and periampullary region are poorly defined by CE, as
is exact polyp size estimation. Additionally, the location of bigger polyps and determination
of their exact sizes has shown to be more accurate by MRI than CE (9).

Coeliac disease

The current gold standard diagnostic test for coeliac disease is endoscopy with duodenal
biopsies and small bowel histology demonstrating villous atrophy. In a study of 38 untreated
coeliac patients and 38controls, in whom CE was performed, Murray et al. were unable to
show a relationship between either qualitative or quantitative measurements of extent of
disease and severity of clinical presentation (39).

The ESGE recommendation is that there is no role for CE to assess the extent of disease or
response to a gluten free diet. There may be a role for CE in equivocal cases of coeliac
disease or in patients unwilling or unable to undergo conventional endoscopy
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Small bowel tumours

The majority of small bowel tumours are detected during the work up of OGIB or iron
deficiency anaemia, but represent only 3.5-5% of these patients (21, 30). Studies have
reported several groups at higher risk for small bowel tumours including patients with non-
Hodgkin’s lymphoma, hepatic metastasis of previously undiagnosed primary neuroendocrine
tumours and malignant melanoma with positive faecal occult blood test. If there is a
suspicion of a small bowel tumour at imaging, then endoscopy should be considered over CE
in order to avoid capsule retention and to obtain histology. There exists a risk of false
negatives in CE with large small bowel tumours and in submucosal masses with missing
mucosal component, like neuroendocrine tumours or gastrointestinal stromal tumours (9).
Overall, CE is not recommended in the follow up of treated small bowel tumours because of
a lack of data.

2.1.3 Impact of Capsule Endoscopy on Management

The exact significance of lesions identified and their impact on clinical outcome has not
consistently been evaluated for all endoscopic modalities. Several studies have demonstrated
a change in patient management and improved outcomes following CE. However prospective
comparative trials have not consistently confirmed these results (27, 40-44). Capsule
endoscopy findings have resulted in a change of management between 32.3 -50% (45, 46).
Interestingly, Gubler et al noted that their findings on CE could be predicted clinically in 73%
and no further procedures were required in 80% of these patients. In only 10% was gastric or
colonic pathology found that had not been previously detected on endoscopy or colonoscopy.
Capsule endoscopy findings changed clinical management in 17% only. They recommend
that repetition of standard endoscopy and colonoscopy may be useful in patients prior to
further imaging (47).

Many studies conclude that the usefulness of CE is improved when interpreted in
combination with other diagnostic strategies to ensure a more accurate diagnosis. Careful
review of the entire recording time of CE may result in a lesion detection rate of up to 35-
75% (12). Repeat CE should be considered in patients with persistent obscure gastrointestinal
bleeding when the initial study is negative or inconclusive. The cost effectiveness of this
recommendation and likely yield is yet to be proven. Overall, the cause for bleeding is not
found in 28.6% of patients and the treatment of patients having normal CE remains a
dilemma (4).

2.1.4 Timing of Capsule Endoscopy

Several retrospective studies have shown that earlier CE in patients with OGIB is associated
with an increased diagnostic yield compared with late CE. Detection rates of up to 92% are
seen when CE is performed within 15 days of an OGIB compared to 34% when CE
conducted more than 15 days post diagnosis (12). Similar findings have been reported by
Katsinelos et al. who reported a diagnostic yield of 87.5% in patients with overt bleeding who
underwent CE during the first 10 days following a bleeding episode, and a diagnostic yield of
11.1% for overt bleeders undergoing CE more than 10 days after bleeding episode (48).
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In the diagnosis of gastrointestinal bleeding, the presence of a negative scope, a repeat scope
may be considered, however a low yield from repeat scopes has been reported. Selby et al.
reported that in patients with OGIB, lesions on CE were found with the same frequency in
patients who had only one preceding endoscopic evaluation as compared to those who had
multiple endoscopies (49). This was supported by a study of repeat endoscopies prior to CE
in which a probable cause was seen in 4% only (50). ESGE does not recommend routine
performance of second look endoscopy prior to CE.

2.1.5 Comparison between Capsule Endoscopy and other Modalities
Push enteroscopy

Small bowel CE is recommended as the next step procedure after a negative endoscope (46).
Capsule endoscopy has been found to be superior to push enteroscopy and small bowel
radiography in the evaluation of small bowel diseases, including tumours and Crohn’s disease
(3, 4, 8, 14). Many studies have reported a higher diagnostic rate (40-83%) than with other
diagnostic methods in the setting of obscure gastrointestinal bleeding (8).

In a meta-analysis comparing CE versus small bowel barium radiography for small bowel
pathology, the yield of clinically significant findings was 42% in CE versus 6% in small
bowel barium radiography (51). Capsule endoscopy has also been shown to compare
favourably with small bowel cross sectional imaging for the detection of mucosal lesions
consistent with Crohn’s disease (52).

Push enteroscopy is useful in locating a cause for small intestinal bleeding and reported
yields vary from 13 to 38.7% (35). However, CE has been shown to be significantly superior
to push enteroscopy in identifying intestinal bleeding sites (53).

Computed Tomography and Magnetic Resonance Imaging

Capsule endoscopy is also superior to CT angiography in determining the cause of bleeding
in patients with OGIB and a significantly higher overall diagnostic yield from immediate CE
compared to CT has been reported (27). Capsule endoscopy has been shown to improve the
detection of lesions in the proximal small bowel when compared to both CT and magnetic
resonance imaging (MRI) (54).

2.1.6 Limitations of Capsule Endoscopy

The major limitations of CE include a lack of therapeutic opportunities and tissue sampling,
and uncontrolled propulsion. Capsule endoscopy relies totally on natural bowel peristalsis
therefore the capsule progress is non-steerable, and hence more rapid in the proximal than in
lower segments of the small-bowel. Presently, several research groups are working to design
remotely manoeuvrable capsules capable of recognizing lesions and collecting target tissue
samples (7).
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Procedure and preparation issues are noted to be significant since certain conditions obscure
the images such as gastric bubbles, residual food and blood. Evidence suggests that a
preparation regimen based on laxatives is more effective than fasting alone in improving the
small bowel mucosa visualization (7). It is recommended that patients with delayed bowel
movement and constipation fast for longer and drink more water.

Performing CE in the vicinity of telemetric systems can cause interference in the transmission
of images to the recorder, resulting in multiple gaps the videos downloaded. It is therefore
recommended to avoid administering the capsule to patients in these vicinities (6).

2.1.7 Complications of Capsule Endoscopy

Capsule retention, defined as the presence of capsule in the digestive tract for more than two
weeks, is reported to occur in 0.75 to 5% of cases (4). In a large retrospective study of 2300
patients including 301 known with Crohn’s disease, of whom 196 had definitive small bowel
involvement, Viazis et al. reported capsule retention in 5 patients (1.66%), 2 of whom
eventually required surgical removal (55). Most entrapment occurs in the small intestine
usually at the site of small bowel pathology. Risk factors for entrapment include NSAID
usage, prior abdominal radiation, Crohn’s disease, and prior major abdominal surgery.

To minimize the risk of entrapment, patency capsule, a self-dissolving dummy capsule with
the same size as the CE, can be administered and high-risk patients can have barium small
bowel series. Cases of capsule retention can often be managed conservatively with anti
inflammatory agents or immunomodulators. If the capsule fails to pass spontaneously, then
retrieval by endoscopy should be attempted. Only a minority of patients require surgery to
retrieve a retained capsule (9).

2.2 Justification of this study

Capsule endoscopy is a relatively new procedure in the evaluation of gastrointestinal
disorders, particularly gastrointestinal bleeding, in Inkosi Albert Luthuli Central Hospital
(IALCH), a quaternary hospital in KwaZulu-Natal, and has not been previously described. A
review of the indications, yield and complications will further refine the role of CE in the
assessment of patients with gastrointestinal bleeds at IALCH
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3. Study Methods
3.1 Study design

Retrospective review of the electronic records of all patients who have undergone capsule
endoscopy at Inkosi Albert Luthuli Central Hospital

3.2 Study setting/location

The gastrointestinal unit at the Inkosi Albert Luthuli Central Hospital. (IALCH)
eThekwini district, Kwa Zulu Natal.

3.3 Study population

All patients who have undergone capsule endoscopy at the IALCH gastrointestinal unit will
be enrolled in the study.

1.4 Sampling strategy

Non-probability sampling (convenient sampling) will be employed during the selection
process.

Inclusion/Exclusion criteria

All patients that underwent capsule endoscopy will be included in the study. There will no
exclusions.

1.6 Data collection methods and tools

Permission will be obtained from data custodian, IALCH hospital manager, to access
electronic patient records

Electronic patient records stored on the hospital server will be reviewed by the researcher. All
patients having undergone capsule endoscopy in the unit will be reviewed beginning with the
most recent and working backwards. The sample will be chosen from all consecutive case
files.

Relevant data will be recorded on a standardized data collection tool. This tool will record
age, gender, referral diagnosis, co morbid conditions, capsule endoscopy findings, clinical
outcome, and adverse events (see appendix).

1.7 Data Management & statistics:

Data collection instruments - Data will be collected by the researcher using a customized data
collection instrument (see appendix).

Data entry package: Microsoft Excel 2010 will be used to record raw data.

Data analysis: data will be analysed using descriptive statistics, and the data will be presented
in the forms of tables, bar graphs and percentages

40



Ethical considerations
Ethical approval will be obtained from the Biomedical Research and Ethics Committee of the
University of KwaZulu-Natal.

Consent will be obtained from the custodian of data, the CEO of the hospital.

This study will be undertaken at no extra cost to the hospital. The data collected is pre-
recorded information that is stored on site in an electronic format. Retrieval of the
information will be undertaken by the researcher.

The patient’s interests will be safe guarded as the patient records will be accessed by a single
researcher. Additionally, the researcher will be a medical practitioner, who is bound by
conventional professional standards of confidentiality.

The information required will be gender, age, hospital number, referral diagnosis, past
medical history.

Patients will not be directly contacted or interviewed. There will be no requirements from
Inkosi Albert Luthuli hospital patients or staff.

Following data collection the individuals identifying details will be anonymised —no patient
particulars will be given to the statistician

This study procedure and outcome is designed to minimize IALCH hospital risks for adverse
outcomes.

The data will be stored for a minimum period of 15 years (until 2033). The data will be stored
in a fire resistant cabinet in the Department of Internal Medicine at the University of Kwa
Zulu natal.

All electronic copies of data will be stored in external hard drive in the department on a
server.
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Limitations of the study
The nature of the study, being retrospective and performed in a single centre will limit the acc

uracy and power of the study.
The data source will be based on existing records of patient details, it is anticipated that some
information may be inappropriately/insufficiently captured

Despite the limitations of a single centre study, the results may be applicable to other
institutions in view of the fact that there is a paucity of data in South Africa
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Timeline and project management

Gantt chart: timetable of activites

11-May 30-Jun 19-Aug 8-Oct 27-Nov 16-Jan
Finalisation of protocol for phase 2 —
Submit to MMed committee
Adjustment of study |
Finalization of ethics committee approval [
Submit to hospital protocol approval committee ||
Preparation of data accumulation file |
Start with data collection [ |
Clean, recode and transform data IL
Statistical analysis
Preparation of report [ |
Submit final draft of dissertation |
Submit Finalizati
Submit Clean, | Start |Preparat| to Submit |Finalisati
. . . . on of .
final |Preparat Statistica recode | with ion of | hospital ethics Adjustm to on of
draft of | ion of ] and data data |protocol . ent of | MMed |protocol
. | analysis . committ .
dissertat| report transfor | collectio|accumul japproval o study |[committ| for
ion m data n ation file|committ ee phase 2
approval
ee
start date | 21-Dec | 11-Dec | 27-Nov | 23-Nov | 12-Nov | 8-Nov | 8-Oct 5-Sep 3-Sep 3-Jul [ 11-May
M duration 1 10 14 3 10 4 30 30 2 60 34
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Appendix

Age:

Gender:
1. Male
2. Female

Co morbidities

Indication for CE/referral diagnosis

Gastrointestinal bleeding 1
Iron deficiency anaemia 2
Crohn’s disease 3
Suspected small bowel tumour 4
Other —specify 5
Presence of anaemia yes 1
No 2

Haemoglobin (g/dl)

Iron studies

Findings at CE:

1. Vascular lesions (angioectasia, varices)

2. Inflammatory lesions(villous oedema,
erythematous mucosa erosions, ulcers or
stenosis

3. Other lesions: villous atrophy, polyps,
tumours

4. Studies with normal findings

5. Inconclusive studies

Reason for inconclusive study

Adverse events

Outcome:

Death

Cause
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Appendix 3: Data collection tools

Age:

Gender:
3. Male
4. female

Co morbidity

Indication for CE/referral diagnosis
Gastrointestinal bleeding

Iron deficiency anaemia

Crohn’s disease

Suspected small bowel tumour
Other —specify 5

A OwWPN -

Presence of anaemia Yes/No

Haemoglobin (g/dl)

Iron studies

Findings at CE:

6. Vascular lesions(angioectasia, varices)

7. Inflammatory lesions(villous oedema,
erythematous mucosa erosions, ulcers or
stenosis

8. Other lesions: villous atrophy, polyps,
tumours

9. Studies with normal findings

10. Inconclusive studies

Reason for inconclusive study

Adverse events

Outcome:

Death

Cause






