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EDITORIAL 

Endoscopy has undergone a remarkable transformation. 
What began primarily as a means of visualising the 
gastrointestinal tract has evolved into a sophisticated 
therapeutic discipline capable of managing conditions that 
previously required open or minimally invasive surgery. 
This evolution challenges the traditional boundaries 
between medical and surgical practice. The articles in this 
issue illustrate the changing landscape particularly well, 
encompassing adoption of new technology, training and the 
organisation of endoscopy services, quality assurance, and 
advanced diagnostic and therapeutic techniques.

Historically, much of the development of gastrointestinal 
endoscopy occurred within surgery. Surgeons were among 
the early adopters of flexible endoscopy and rapidly 
recognised its potential not only for diagnosis but also as 
an extension of operative management. The development 
of endoscopic sphincterotomy and endoscopic retrograde 
cholangiopancreatography (ERCP), the treatment of 
postoperative complications, management of strictures, 
and therapeutic intervention following bariatric surgery all 
demonstrate that endoscopy could become an alternative 
to, or complement, conventional surgery. In many centres, 
therefore, endoscopy developed naturally within a shared 
surgical environment.1,2

The distinction between surgical and medical endoscopy 
is increasingly difficult to sustain. The expanding 
capabilities of therapeutic endoscopy have created a field 
that sits between traditional disciplines. The patient with 
a bile duct injury may require surgery, ERCP or both. The 
patient with a complication following bariatric surgery may 
require endoscopic, radiological and surgical intervention 
at different stages. A patient with oesophageal cancer 
may require endoscopic palliation as part of a broader 
multidisciplinary treatment strategy. The most appropriate 
approach is determined by the patient’s anatomy, disease 
and clinical circumstances rather than by the professional 
background of the individual holding the endoscope.

This is particularly apparent in the management of bile 
duct injuries. ERCP has become an important component 
of the management of selected injuries and leaks, often 
avoiding or reducing the need for further surgery.3 Similarly, 

endoscopic therapy has changed the management of benign 
oesophageal strictures, while stenting provides an important 
option for selected patients with oesophageal malignancy.4 
These developments do not represent the replacement of 
surgery by endoscopy. Rather, they demonstrate how the 
two disciplines have become complementary.

The same principle applies to complications following 
metabolic and bariatric surgery. Altered anatomy can make 
these patients technically challenging, but therapeutic 
endoscopy has increasingly provided minimally invasive 
solutions to problems that previously required reoperation. 
The development of these techniques requires an 
understanding of both surgical anatomy and endoscopic 
intervention. It is precisely at this interface that collaboration 
between surgeons and endoscopists becomes particularly 
valuable.5

Not all progress in endoscopy, however, has been driven by 
increasingly complex intervention. High-quality endoscopy 
depends on fundamentals. Appropriate bowel preparation, 
completion of colonoscopy, competence assessment and 
the organisation of an effective endoscopy service remain 
essential. A technically sophisticated procedure is of 
limited value if the examination is incomplete, inadequately 
documented or performed by an operator who has not 
demonstrated competence.6

The question of competence is likely to become 
increasingly important. As endoscopic procedures become 
more specialised, training based simply on the number 
of procedures performed is unlikely to be sufficient. 
Competence requires appropriate knowledge, technical 
ability, judgement, recognition and management of 
complications, and the ability to work effectively within a 
multidisciplinary team, requirements that apply irrespective 
of whether the practitioner is trained primarily in surgery or 
medicine.6,7

Technological innovation continues to blur the 
boundaries between endoscopy and surgery, creating 
new opportunities to diagnose and treat gastrointestinal 
disease using complementary approaches. High-resolution 
manometry has transformed the assessment of oesophageal 
motility disorders and is central to the modern evaluation 
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of achalasia.8 Capsule endoscopy has expanded the ability 
to investigate areas of the gastrointestinal tract that are 
difficult to reach with conventional endoscopes.9 Single-
use duodenoscopes represent a technological advance that 
addresses important issues surrounding infection control, 
reprocessing and availability of specialised equipment.10 
These innovations demonstrate that the future of endoscopy 
will not simply involve doing established procedures better; 
it will also involve reconsidering how gastrointestinal 
disease is investigated and treated.

The organisation of endoscopy services is consequently 
becoming as important as the individual procedure. 
Modern endoscopy requires trained personnel, appropriate 
equipment and reliable systems for sedation, anaesthesia and 
reprocessing. Quality assurance, complication management 
and access to surgical, radiological and pathological expertise 
are equally important.6 In a shared medical–surgical facility, 
these components can be brought together to create an 
environment in which complex patients can move between 
disciplines without barriers created by specialty boundaries.

Perhaps the most important lesson from the evolution of 
luminal endoscopy is that competence matters more than 
ownership. The traditional question of whether a procedure 
belongs to surgery or medicine matters less than whether 
it is appropriate for the patient, whether the operator has 
demonstrated the necessary competence, whether the service 
can support it safely, and whether appropriate surgical, 
radiological and medical expertise is available when 
needed.6,7 The history of therapeutic endoscopy is closely 
intertwined with surgical innovation, but the field has now 
matured beyond its historical origins. 

Gastroenterologists, surgeons, interventional endoscopists, 
anaesthetists, radiologists, nurses and other members of 
the multidisciplinary team all contribute to contemporary 
endoscopic practice. Endoscopy services should therefore 
have the patient as their focus, with treatment tailored to 
the patient’s anatomy, physiology and disease rather than to 
the skill set or management approach of a single specialty. 
The articles in this issue reflect this ongoing evolution. From 
the fundamentals of bowel preparation and colonoscopy 
competence to ERCP for bile duct injury, the management of 
oesophageal strictures and cancer, complications of bariatric 
surgery, capsule endoscopy, high-resolution manometry and 
single-use duodenoscopes, they demonstrate a discipline that 
has moved well beyond simple visualisation and increasingly 
requires integrated care. The future of luminal endoscopy 
should therefore not be defined by specialty ownership. It 
should be defined by competence, collaboration, innovation 
and patient-centred care. The shared medical–surgical 
endoscopy environment provides an ideal setting for this 
evolution. Rather than asking where endoscopy belongs, we 
should ask how the different disciplines can work together to 
ensure that patients receive the right procedure, competently 
performed by the right person, in the right environment, and 
with the appropriate expertise available when things do not 
go according to plan.

That is perhaps the real story of modern luminal endoscopy: 
not the movement of a discipline from one specialty to 
another, but its emergence as a genuinely collaborative, 
patient-centred component of gastrointestinal care.
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EDITORIAL 

Colonoscopy occupies an uneasy position in South African 
surgical practice. General surgeons are expected to perform 
the procedure, yet most complete their endoscopy training 
without formal assessment of competence for independent 
practice.1 This gap between expectation and preparation is 
critical and reveals a deeper misalignment between training, 
competence and accountability. 

The problem lies partly in the mismatch between service 
needs and training capacity. Colonoscopy is central to 
general surgical practice, particularly in the private sector, 
where most procedures are performed by surgeons rather 
than gastroenterologists.2 Given limited subspecialist 
capacity, expecting general surgeons to perform colonoscopy 
is pragmatic. Yet that expectation assumes competence, an 
assumption that warrants scrutiny.

Acquiring colonoscopy competence requires time and 
effort. Skill develops through practice, structured supervision 
and meaningful feedback. A caecal intubation rate (CIR) of 
at least 90%, confirmed by photo documentation, is widely 
accepted as a minimum standard of technical competence.3 
Although trainees progress at different rates, achieving 
this level of proficiency typically requires 200–300 
procedures, even within well-resourced, closely supervised 
programmes.4,5 Fewer than half reach this threshold by 
200 colonoscopies, and colorectal fellows require similar 
volumes to gastroenterology trainees.4,5

Against this background, the South African experience 
is markedly different. Surgical trainees historically have 
completed training after performing on average as few as 
14 colonoscopies.6 Even allowing for improvement, the 
gap between required and available experience remains 
substantial. Colonoscopy is not a “basic skill” acquired 
through limited exposure; the procedure demands technical 
proficiency, lesion recognition, therapeutic capability and 
complication management, competencies that must be 
developed, not assumed.4

Why is adequate experience so difficult to obtain? Public 
sector tertiary hospitals, where most training occurs, face 
constraints in infrastructure, personnel and competing 
clinical priorities, leaving endoscopy services unable to 
meet demand.7 Meanwhile, the private sector performs 

substantially more colonoscopies relative to the population 
served but remains largely disconnected from formal 
training.2 Within tertiary centres, the training needs of 
subspecialty fellows further limit procedural opportunities 
for general surgical registrars.

The consequences extend beyond specialist training. 
Many South African surgeons acquire colonoscopy skills 
after specialist qualification through informal mentorship 
or self-directed learning. While some achieve a high 
level of competence, this pathway is unsatisfactory and 
inherently unpredictable, exposing patients to vagaries of 
a steep learning curve, and risks entrenching suboptimal 
practice while leaving practitioners increasingly vulnerable 
to medico-legal scrutiny. These limitations reinforce the 
need for structured training and an objective assessment of 
competence.

Limited exposure makes structured training and 
assessment even more important. Rather than relying 
on procedural numbers alone, training should combine 
clearly defined objectives, supervised experience and 
progressive assessment of competence, specific measurable, 
achievable, relevant, time-bound (SMART) objectives can 
translate competence into measurable targets, while direct 
observation of procedural skills (DOPS) provides structured 
teaching, feedback and assessment. Formative DOPS 
can guide progression during training, with summative 
assessment determining readiness for independent practice. 
In a low-volume environment, every procedure must carry 
educational weight.4,5

The current regulatory framework does not consistently 
support this approach. CMSA requirements for medical 
and surgical gastroenterology subspecialty training include 
documented endoscopic experience, supervision and 
assessment, with physician trainees required to complete 
at least 100 colonoscopies.8 No comparable framework of 
procedural exposure, objective competency assessment or 
colonoscopy key performance indicators applies to general 
surgical training. This discrepancy raises a fundamental 
question: how can competence be expected when it is neither 
consistently taught nor objectively assessed?
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Expanding training opportunities remains problematic. 
Existing South African initiatives within academic centres, 
professional bodies and emerging simulation programmes 
reflect genuine engagement but lack coordination and 
scale. Intensive, concentrated training has been shown 
to improve colonoscopy skills but is resource-intensive 
and therefore challenging to implement where services, 
infrastructure and staffing are already stretched.9 More 
feasible approaches include protected endoscopy rotations, 
simulation-supported preparation and public-private 
training partnerships. Crucially, increased exposure must be 
paired with structured assessment to ensure that experience 
translates into competence.

Key performance indicators (KPIs)3 are central to quality 
assurance in colonoscopy and should form an integral part of 
competency assessment and ongoing professional practice. 
Internationally, adenoma detection rate (ADR) is regarded 
as the most important quality indicator because higher 
detection rates are consistently associated with a lower risk 
of post-colonoscopy colorectal cancer. Routine measurement 
of ADR, however, requires reliable linkage to pathology 
databases and sufficient procedural volumes, limiting 
widespread implementation in many South African settings. 
In contrast, CIR, supported by mandatory photographic 
documentation of the appendiceal orifice, represents a 
pragmatic, objective and immediately measurable KPI 
that could be implemented nationally. While photographic 
confirmation of complete examination cannot substitute 
for high-quality mucosal inspection or ADR measurement, 
it provides a practical foundation for quality assurance, 
with ADR remaining the preferred benchmark where the 
necessary data infrastructure exists.

Recent South African debate has focused on the mismatch 
between expectations of colonoscopy competence and 
the capacity to provide adequate training and assessment. 
Thomson questioned whether colonoscopy should become 
an entrustable professional activity when training capacity 
is insufficient to achieve competence, and recommended 
a national assessment of training capacity and procedural 
volume before considering implementation.10 Nel et al.10 
acknowledged these constraints but argued that colonoscopy 
should remain part of formative assessment, supported by 
simulation, expanded training opportunities and structured 
mentorship after qualification. The debate exposes the 
central dilemma: general surgeons will continue to perform 
colonoscopy, yet the current system neither provides 
sufficient training nor consistently demonstrates competence 
for independent practice.

A parallel debate has emerged around post-colonoscopy 
colorectal cancer (PCCRC), defined as colorectal cancer 
diagnosed following a colonoscopy in which no cancer was 
detected. Although some PCCRCs reflect biological factors, 
including rapidly developing interval cancers, many are 
attributable to lesions missed or incompletely resected at the 
index colonoscopy, making PCCRC the ultimate outcome 
measure and a key indicator of colonoscopy quality. Fourie 
et al.11 highlighted concerns that PCCRC may reflect missed 
cancers at the original colonoscopy and deficiencies in 
colonoscopy performance, whereas the SAGES response 
emphasised the multifactorial nature of PCCRC and the 
importance of structured competency-based training and 
continuous quality monitoring.12 These perspectives are 
complementary rather than contradictory. While PCCRC 

should not be viewed solely as a measure of individual 
performance, meaningful reductions in its incidence will 
only be achieved through systematic investment in high-
quality training, objective competency assessment, and 
continuous monitoring of procedural KPIs. Monitoring 
CIR, ADR, bowel preparation quality, withdrawal time, 
and appropriate surveillance will drive improvements in 
colonoscopy quality and minimise missed lesions. 

Systemic reform, however, remains essential. Training, 
assessment and practice must align around defined standards. 
This requires national evaluation of training capacity, 
incorporation of explicit competency metrics into regulatory 
frameworks and greater integration between public and 
private sectors. Simulation and structured post-certification 
mentorship may further bridge the gap.

Colonoscopy training in South Africa has reached a point 
where incremental adjustments are no longer sufficient. 
A profession cannot continue to expect competence in a 
procedure it does not consistently teach, assess or verify. 
Training must move towards structured competency 
assessment, while mandatory photographic documentation 
of caecal completion offers an immediately implementable 
measure of accountability in practice. 

The way forward for colonoscopy in South Africa is clear. 
The profession already knows what is required: defined 
competency standards, structured assessment, objective 
documentation and measurable quality indicators. The 
remaining challenge is implementation. Competence in 
colonoscopy should no longer be assumed because of 
specialty, experience or procedural numbers. Competence 
should be demonstrated, measured and maintained.
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EDITORIAL 

Serious complications continue to accompany laparoscopic 
cholecystectomy despite widespread emphasis on the 
principles of safe cholecystectomy.1 The Achilles heel 
remains failure to achieve adequate visualisation of biliary 
anatomy, resulting in major bile duct injury (BDI), one of 
the most devastating complications of abdominal surgery.2 
Despite focus on the critical view of safety technique and 
the introduction of robotic-assisted cholecystectomy, 
this complication has not disappeared.3 Two recent large 
population-based analyses of Medicare patients found 
significantly higher rates of major BDI after robotic-assisted 
compared with conventional laparoscopic cholecystectomy, 
with the increased risk persisting across low-, intermediate- 
and high-risk patients.4,5 These findings reinforce that 
technological sophistication alone cannot compensate 
for errors in anatomical identification and safe operative 
technique.

Traditionally, repair of major BDIs has been the domain of 
hepatobiliary surgeons, with Roux-en-Y hepaticojejunostomy 
regarded as the gold standard because of excellent long-term 
results.6,7 During the past two decades, however, advances 
in therapeutic endoscopy and interventional radiology have, 
when combined, created an alternative minimally invasive 
strategy for selected patients with major BDIs, extending 
treatment beyond simple biliary leaks to complex injuries 
with loss of ductal continuity.

In this issue of the South African Journal of Surgery, 
Bhana and colleagues8 report the outcomes of 14 
consecutive patients with major BDIs managed definitively 
by endoscopic techniques, including a combined endoscopic 
and radiologic approach (CERA) using the “Lasso” 
method9 with a snare-assisted endoscopic-radiological 
rendezvous technique when complete transection and loss 
of ductal continuity had occurred. Seven patients underwent 
conventional endoscopic stenting, while seven required 
CERA. Technical and clinical success was achieved in all 
patients, procedure-related complications were mild, and no 
biliary strictures developed during a median follow-up of 22 
months. This series builds on the authors’ earlier two-patient 
report10 and on three other published cohorts: Fiocca et al.11 
(22 patients), Donatelli et al.12 (60 patients) and Schreuder 
et al.13 from the Academic Medical Centre, Amsterdam 
(47 patients). Although this cohort is relatively small, these 
results represent a substantial single-centre experience of 

definitive combined endoscopic and radiological stenting of 
complex bile duct injuries.

The importance of this study lies less in the technical 
success of the procedures than in the challenge it poses to 
established treatment algorithms. By adopting the McMahon 
definition of MBDI, the authors focus specifically on severe 
injuries, including complete transections and extensive 
circumferential defects, rather than on minor bile leaks for 
which endoscopic therapy is already well established.14 The 
question addressed is therefore not whether endoscopy can 
manage bile leaks, but whether CERA can provide definitive 
treatment for injuries traditionally considered to require 
operative biliary reconstruction.8-12

The principal innovation is the structured application 
of CERA. When guidewire access cannot be achieved 
from either the endoscopic or percutaneous route alone, 
the rendezvous technique establishes biliary continuity by 
combining both approaches. This permits re-establishing 
ductal continuity using covered self-expanding metal 
stents to bridge complete transections and even tissue 
loss, expanding the range of injuries potentially 
amenable to minimally invasive treatment. The study 
demonstrates that anatomical discontinuity should no 
longer automatically exclude consideration for endoscopic 
therapy in appropriately selected patients when managed by 
experienced multidisciplinary teams.

The clinical implications are particularly relevant 
for patients who present late with bile leakage, sepsis 
and inflammation, circumstances in which immediate 
reconstructive surgery carries substantially increased 
operative risk and is best deferred until the sepsis has 
been treated successfully and bile leak has effectively 
been controlled by external drainage.15 Applying CERA, 
internalisation of biliary drainage offers recognised 
physiological advantages over prolonged external drainage, 
including preservation of bile salts, improved nutritional 
recovery, avoidance of electrolyte losses and earlier 
discharge from hospital. At the same time, however, these 
benefits must be balanced against the need for repeated 
endoscopic interventions and prolonged stent surveillance, 
particularly in patients with complete transections who 
required longer treatment than those with partial injuries.

The study also reinforces the importance of multi-
disciplinary management. Successful treatment depends 
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not only on advanced endoscopic expertise, but also on 
careful radiological imaging, close collaboration between 
hepatobiliary surgeons, interventional radiologists and 
therapeutic endoscopists, and meticulous patient selection. 
Ultimately, these resources are available only in highly 
specialised centres and should temper enthusiasm for 
widespread adoption of CERA before adequate expertise 
exists.

Several limitations deserve emphasis. The study is 
retrospective, includes only 14 highly selected patients, 
originates from a single expert centre and lacks a 
contemporaneous surgical comparison group. Follow-
up, although encouraging, remains relatively short for 
an intervention intended to replace hepaticojejunostomy, 
where excellent durability extending over decades has been 
well documented. Consequently, these findings should be 
regarded as proof of concept rather than definitive evidence 
of superiority.

Nevertheless, this study represents an important 
contribution to the evolving management of MBDIs. Rather 
than replacing surgery, CERA broadens the therapeutic 
options available to multidisciplinary HPB teams and 
demonstrates that, in selected patients, definitive minimally 
invasive treatment is achievable even after complete bile 
duct transection. Larger prospective multicentre studies 
as in the Donatelli analysis12 with long-term follow-up, 
standardised outcome measures and direct comparison 
with surgical reconstruction will determine whether this 
promising approach will modify future treatment algorithms 
and provide a realistic and durable alternative to surgical 
reconstruction in patients who have major bile duct injuries 
with ductal discontinuity and tissue loss.
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Introduction
Oesophageal cancer in South Africa presents a striking 
health-system paradox: the populations carrying the greatest 
burden of disease are often those with the least access to the 
resources required for its diagnosis, palliation, and definitive 
treatment. The reasons for this paradox are socioeconomic 
and geographical.

Oesophageal cancer ranks as the 12th most common cancer 
in males and the 10th most common cancer in females in 
South Africa.1 The socioeconomic circumstances affecting 
oesophageal cancer in South Africa are rooted in the fact that 
South Africa has one of the most unequal health systems in 
the world, due to a two-tiered system consisting of a public 
sector that treats 84% of the population and a private sector 
that treats 16%. Oesophageal cancer adds to the burden 
on the public health system, which is significantly under-
resourced, particularly in areas such as the Eastern Cape.2-5

The geographical peculiarity associated with oesophageal 
cancer globally persists in South Africa, which falls within 
the African oesophageal cancer corridor extending along the 
eastern coast of Africa from Ethiopia to South Africa.6 Within 
South Africa, the burden is uneven, with the Eastern Cape 
reporting the highest oesophageal cancer incidence and age-
standardised mortality rate.7-10 Squamous cell carcinoma is 
the predominant histological subtype, accounting for 86% 
of histologically confirmed cases, compared with 11% for 
adenocarcinoma and 3% for unspecified cases.7

Why this disease occurs with such striking frequency in 
particular populations and geographical areas, however, 
remains incompletely understood. Oesophageal squamous 
cell carcinoma (OSCC) is a multifactorial disease, and 
tobacco and alcohol exposure, nutritional and dietary factors, 
environmental exposures and socioeconomic circumstances 
have all been implicated. Studies from African populations 
have identified associations with several potentially 
modifiable exposures, including tobacco, alcohol, combined 
tobacco and alcohol exposure, dietary factors, poor oral 

health and consumption of very hot foods or beverages. 
However, the available evidence is heterogeneous, and no 
single exposure adequately explains either the geographical 
distribution or the magnitude of the oesophageal cancer 
burden across Africa.11

The possibility of an underlying genetic contribution is an 
increasingly important area of investigation. Earlier studies 
in African populations suggested population-specific genetic 
associations, although the available evidence was limited by 
relatively small study populations and a lack of replication.12 
More recently, a genome-wide association study involving 
African populations identified both shared and potentially 
African-specific susceptibility loci for OSCC, including 
variants involving FAM120A, PLCE1, CHEK2 and a 
potential African-specific locus within MYO1B.13 These 
findings raise the possibility that the unusual geographical 
distribution of OSCC in Africa reflects complex interactions 
between inherited susceptibility and environmental, 
nutritional and behavioural exposures.

The African Esophageal Cancer Consortium (AfrECC) 
provides an important collaborative platform through 
which these questions can be investigated. Established 
to coordinate research into the environmental, lifestyle, 
genetic and molecular determinants of oesophageal cancer 
across Africa, AfrECC also aims to identify opportunities 
for primary prevention, improve early detection and 
strengthen clinical and research capacity.14 For South Africa, 
participation in this research agenda offers an opportunity 
to investigate the country’s unusually high disease burden 
using larger, geographically diverse populations and 
harmonised clinical, epidemiological and biological data. 
The eventual integration of genomic information with 
detailed information on geography, nutrition, lifestyle and 
environmental exposures may help identify populations 
at increased risk and, in time, inform targeted prevention 
or early-detection strategies. At present, however, these 
approaches remain investigational and should not be used to 
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determine an individual’s access to diagnostic investigation 
or treatment.

The prevention agenda should therefore focus 
pragmatically on reducing established modifiable risks while 
continuing to investigate those whose contribution remains 
uncertain. Tobacco and harmful alcohol exposure should 
remain important targets for public-health intervention, 
alongside broader measures addressing nutrition, food 
security and potentially relevant dietary and environmental 
exposures. Given the current limitations in the evidence, 
there is insufficient justification for population-wide 
endoscopic screening for oesophageal cancer in South 
Africa. Scarce endoscopic resources are likely to have 
greater immediate impact if directed towards symptomatic 
patients. Prevention, therefore, should complement rather 
than compete with efforts to improve early recognition and 
access to diagnosis.

Despite the apparently high incidence, accurate and 
reliable data on the disease in South Africa are lacking.15 A 
self-perpetuating problem therefore exists whereby lack of 
resources and knowledge of the disease result in inadequate 
care, which in turn makes collection and maintenance of 
reliable data difficult, thereby stunting meaningful clinical 
research on oesophageal cancer. The result is a vicious cycle 
of late presentation, delayed diagnosis, suboptimal care, 
and a lack of data to inform contextually relevant clinical 
practice guidelines for managing this healthcare crisis 
more effectively. The ultimate victims of this cycle are the 
patients, their families, and communities most affected by 
the disease.

These problems can and should be addressed concurrently. 
Breaking this cycle requires a multi-pronged approach that 
addresses multiple problems simultaneously. It is therefore 
up to clinicians, clinical researchers, community leaders, 
and policymakers to combine forces to tackle oesophageal 
cancer in South Africa.

Recognising oesophageal cancer earlier
The fact that oesophageal cancer presents late is well 
known, but it may be a comparatively bigger problem 
in South Africa as evidenced by the advanced dysphagia 
grade, poor performance status and level of malnutrition of 
patients presenting with oesophageal cancer to institutions 
in South Africa.16 The reasons are not only that patients 
fail to recognise dysphagia as an alarm symptom, but also 
that healthcare workers don’t refer patients complaining of 
dysphagia for endoscopy timeously.17 Apart from the obvious 
effect on prognosis, late presentation results in a patient who 
is unable to tolerate any form of radical treatment, a fact well 
known to clinicians faced with these patients. 

The key to addressing this problem is to convince the 
public and primary healthcare personnel that dysphagia is an 
alarm system requiring prompt referral for endoscopy. This 
could be done with well-coordinated public health education 
initiatives emphasising the dangers of dysphagia, especially 
when accompanied by weight loss. Specific education 
programmes and in-service training should also be aimed 
at healthcare workers, especially those at the primary 
healthcare level. These include traditional healers, local 
clinics, and district hospitals. Patients with unexplained 
dysphagia should have timely referral to a facility where 
endoscopy should be performed, particularly in areas with a 
high burden of oesophageal cancer. The fact that dysphagia is 

an alarm symptom cannot be overemphasised, and a simple 
public-health message to high-incidence areas should be: 
“Dysphagia = Endoscopy”.

Reducing diagnostic delays
The consequences of late presentation of patients with 
oesophageal cancer in South Africa are exacerbated by 
delayed diagnosis. Unfortunately, too many patients report 
that when they present to primary healthcare facilities 
complaining of dysphagia, they are not immediately referred 
for endoscopy, but rather given treatment and told to return 
if symptoms persist.17,18 This may reflect gaps in healthcare-
worker knowledge, who may not be aware that dysphagia 
is an alarm symptom, but also illustrates the broader 
structural barriers to timely diagnosis. Even when patients 
are referred, a lack of endoscopic and/or pathological 
resources, especially in high-incidence areas, further delays 
care.5 In addition, the healthcare system’s referral pattern in 
South Africa often makes it difficult for healthcare workers 
to ensure timely patient referrals to appropriate facilities, 
especially in rural areas. The fact that many healthcare 
facilities are understaffed and/or under-resourced doesn’t 
help.19,20 Added to this is the problem of unacceptably long 
waiting times for endoscopy and pathology services central 
to the diagnosis of cancer in South Africa.21,22

Healthcare facilities in high-incidence areas should be  
adequately equipped with appropriate endoscopy and patho-
logy capacity to ensure timeous diagnosis of oesophageal 
cancer. While district and other primary healthcare facilities 
should be able to refer patients with dysphagia appropriately, 
regional and tertiary facilities should ideally have the 
capacity to perform endoscopic intervention to manage 
dysphagia. These interventions should include the ability to 
safely dilate patients at a minimum and, ideally, to insert 
self-expanding metal stents. This responsibility should fall 
on policymakers with the capacity to allocate resources 
appropriately.

Providing appropriate patient care
Once the diagnosis of oesophageal cancer is made, 
international guidelines advise staging investigations, 
some of which are harmonised for resource-constrained 
environments, like the South African public health 
sector.23 But even these harmonised guidelines may prove 
challenging to adhere to locally due to resource constraints 
and healthcare inequality.24 For example, international 
guidelines recommend staging all patients diagnosed with 
oesophageal cancer, but whether this is possible, or even 
appropriate in South Africa is not clear.23 The purpose of 
staging is to inform treatment decisions. In patients with 
very poor performance status or an extremely limited life 
expectancy, extensive staging may not change management 
and may unnecessarily delay symptom-directed treatment. 
These patients may not be strong enough to tolerate radical 
treatments. They may be better served by providing them 
with proper palliative care to improve their quality of life and 
allow them to live out their remaining time with dignity and 
surrounded by loved ones. The challenge lies in identifying 
patients who would benefit from staging investigations 
and differentiating them from those best served by upfront 
palliative care. The prognostic score for oesophageal cancer 
is a validated scoring system developed for use in resource-
limited settings to help clinicians make that decision.25,26 The 
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score could potentially be incorporated into a risk-stratified 
staging pathway, with prospective evaluation of its impact 
on resource utilisation and clinical outcomes. This approach 
may be more feasible than trying to increase radiology 
capacity in an already strained healthcare system. 

Curative management presents a different problem. The 
proportion of patients receiving curative-intent treatment is 
much lower in South Africa compared to other parts of the 
world.16,27 For patients requiring curative treatment, access 
is limited by several factors, including surgical theatre time 
and the availability of radiotherapy. In many centres, for 
example, access to oncological treatment like radiotherapy 
is severely limited, while oesophageal cancer falls low on the 
list of priorities for radiotherapy.28 Patients at these centres 
are often treated with upfront surgery, provided they are 
medically fit and without prohibitive comorbidities. This, in 
itself, comes with a significant delay, but may be less severe 
than the delay in radiotherapy.29 Adjuvant chemotherapy or 
radiotherapy, or both, are then planned depending on the 
pathological stage. But many of these patients do not receive 
radiotherapy because of long waiting times, resulting in 
most patients receiving “surgery alone” as their treatment, 
despite the overwhelming evidence that multi-modal 
treatment is superior to surgery alone.30 Whether survival 
in South African patients with oesophageal cancer treated 
with curative intent is comparable to that reported elsewhere 
remains unknown because reliable national survival data are 
unavailable.

Attempts to improve both curative and palliative care for 
oesophageal cancer in South Africa are further hampered 
by a lack of survival data. No national survival estimate for 
oesophageal cancer exists in South Africa, because survival 
requires something none of the current data systems is yet 
resourced to do – link a registered diagnosis to a certified 
death for the same individual. Record linkage between 
cancer registration and civil registration is well established 
internationally and would deliver national survival estimates 
from data that South Africa already collects. 

Improving the cure rate of oesophageal cancer in South 
Africa requires a multi-pronged approach, including 
directing efforts towards earlier patient diagnosis and 
centralising the curative management of this disease. While 
the multi-modal curative management of oesophageal 
cancer is complex and fraught with potential complications 
in the best of circumstances, centralisation has been shown 
to improve outcomes.31 This would once again require input 
and coordination from policymakers and clinicians. 

Building a national database
Addressing the clinical problems associated with 
oesophageal cancer in South Africa is made harder by 
the lack of reliable data on the disease. A scoping review 
published in 2022 found that, at the time, clinical research 
on oesophageal cancer in South Africa comprised only 
81 articles, the majority of which were single-institution 
retrospective reviews, while randomised controlled trials on 
the curative management of oesophageal cancer accounted 
for only 2% of publications. Of greater concern was that the 
majority of publications were from before the year 2000, 
indicating a decrease in publications over time.15

One of the most significant data deficiencies is knowledge 
of the disease burden of oesophageal cancer in South Africa. 
Between 2014 and 2023, the National Cancer Registry 

recorded 17 011 new cases of oesophageal cancer in South 
Africa, and between 2014 and 2022, Statistics South 
Africa certified 22 747 deaths from it.7,9 These figures are 
not directly comparable because the two systems have 
different ascertainment methods and periods of observation. 
Nevertheless, the discrepancy highlights the substantial 
limitations of relying on either system alone to describe the 
national burden of oesophageal cancer.

While the currently available data on incidence and 
mortality are valuable, there are several shortcomings:
1.	 Cancer registration records the reporting laboratory 

rather than the patient’s district of residence, and 
the largest reporters are national private pathology 
networks. Provincial incidence, therefore, cannot be 
derived, and everything we currently know about 
the disease’s national geography comes from death 
certificates.

2.	 While oesophageal cancer can be recorded as a cause of 
death, it is often not, and the cause may be labelled as 
“oesophagus – not specified”, thereby omitting valuable 
data like tumour histology and location.

3.	 Provincial population data by age, sex, and population 
group are not published, so provincial rates must be 
reconstructed rather than measured directly.

A potential solution is an integrated national oesophageal 
cancer database which includes the current pathology-
based data which would record the pathology data, a 
population-based database maintained by public health 
personnel that would record demographic and geographical 
data, and a clinical database maintained by clinicians that 
would record data like patient conditions, cancer stage 
and management, and patient-reported outcomes, like the 
effect of current treatment modalities on quality of life. 
These databases should be linked, which would provide 
all the information needed to truly understand the impact 
of oesophageal cancer in South Africa. Achieving this will 
require sustained collaboration among these role players, 
together with appropriate governance, funding, and data-
sharing mechanisms. 

Conclusion
The problem of oesophageal cancer in South Africa requires 
a coordinated national response spanning prevention 
and risk reduction, earlier recognition, timely diagnosis, 
appropriate curative or palliative treatment, and research. 
These priorities are interdependent: reducing risk and 
understanding the disease’s aetiology may inform future 
prevention, while earlier diagnosis and better care will 
generate the clinical data needed to guide resource allocation 
and improve outcomes.

Better data by themselves will not improve patient 
outcomes. Better patient care will. But without reliable data, 
South Africa will remain unable to determine where the 
burden is greatest, whether access to care is improving, or 
whether interventions are making a meaningful difference. 
The opportunity now is to move from recognising the 
problem to building a coordinated national response in 
which prevention, early recognition, equitable access to care 
and research inform one another.
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COLONOSCOPY

Introduction
Colorectal cancer (CRC) is an important cause of cancer-
related morbidity and mortality worldwide, with an estimated 
incidence of 12.7 cases per 100  000 population in South 
Africa (SA).1 Colonoscopy remains the gold standard for the 
diagnosis of colorectal neoplasia and other colonic disorders 
because it permits direct mucosal visualisation, tissue 
sampling and therapeutic intervention.2 The effectiveness of 
colonoscopy, however, depends not only on access to the 
procedure but also on the quality with which it is performed.

Over the past two decades, international gastroenterology 
societies have recognised that variation in colonoscopy 
performance influences diagnostic accuracy, adenoma 
detection and ultimately patient outcomes. Consequently, 
evidence-based key performance indicators (KPIs), 

including adenoma detection rate (ADR), caecal intubation 
rate (CIR), bowel preparation quality and withdrawal 
time, have been developed to standardise performance, 
benchmark endoscopy services, and drive continuous 
quality improvement.3,4 Routine measurement of these KPIs 
is now a cornerstone of quality assurance in endoscopy units 
worldwide. 

South Africa, however, has no nationally endorsed 
colonoscopy quality standards and therefore relies largely 
on recommendations developed in the United Kingdom 
and the United States. In the public sector, colonoscopy is 
performed predominantly for the investigation of symptoms, 
including iron-deficiency anaemia, rectal bleeding and 
chronic diarrhoea, as well as surveillance of known 
colorectal disease, because there is no population-based 
colorectal cancer screening programme. As endoscopy 

Background: Validated colonoscopy key performance indicators (KPIs) are widely used to assess and improve 
colonoscopy quality, but South Africa has no nationally endorsed framework for routine quality measurement. This study 
evaluated colonoscopy quality indicators in a South African district hospital using internationally recognised standards 
and established a baseline for future quality improvement.
Methods: A retrospective quality assessment was performed at the gastrointestinal endoscopy unit of Victoria Hospital 
Wynberg, Cape Town. All lower gastrointestinal endoscopic procedures performed between June 2018 and April 2022 
were reviewed. After exclusion of procedures in which complete colonoscopy was not intended or was not technically 
feasible, 610 examinations constituted the eligible colonoscopy quality-assessment cohort. Caecal intubation rate (CIR), 
adenoma detection rate (ADR), polyp detection rate (PDR) and bowel preparation quality using the Boston Bowel 
Preparation Scale (BBPS) were assessed against internationally recommended standards.
Results: A total of 777 lower gastrointestinal endoscopic procedures were identified, of which 767 were available 
for analysis. Among 610 eligible colonoscopies, CIR was 89.0% (543/610), ADR 24.9% (152/610), and PDR 27.4% 
(167/610). Adequate bowel preparation (BBPS ≥ 6) was achieved in 65.1% (397/610). ADR and PDR were significantly 
higher in males than females (32.3% vs 19.4%, p = 0.005 and 35.0% vs 21.7%, p = 0.006, respectively). Colorectal cancer 
was detected in 83/744 procedures (11.2%).
Conclusion: Colonoscopy quality assessment using internationally recognised indicators is feasible in a South African 
district hospital. CIR and ADR closely approached international benchmarks, whereas adequate bowel preparation was 
substantially below the recommended standard. Despite this major deficiency in bowel preparation, ADR remained close 
to the international benchmark, identifying optimisation of bowel preparation as the principal opportunity for further 
quality improvement.
Keywords: colonoscopy, quality indicators, adenoma detection rate, caecal intubation rate, Boston Bowel Preparation 
Scale, South Africa
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services continue to expand beyond tertiary referral centres, 
ensuring consistent measurement of recognised quality 
indicators across all levels of care has become increasingly 
important. Adequate bowel preparation is fundamental 
to high-quality colonoscopy because poor preparation is 
associated with incomplete examinations, missed lesions 
and repeat procedures. Among the validated scoring systems 
available, the Boston Bowel Preparation Scale (BBPS) 
provides an objective and reproducible assessment of bowel 
cleanliness after washing and suctioning and facilitates 
comparison between endoscopy units.5,6 A BBPS of equal to 
or greater than 6 (and specifically a score of at least 2 in each 
individual segment) is considered adequate preparation for 
optimal polyp detection. 

Three South African studies from academic referral centres 
have reported colonoscopy KPIs.7-9 However, no published 
study has evaluated whether comparable quality standards 
can be achieved within a district-level hospital endoscopy 
service. Demonstrating the feasibility of structured KPI 
measurement in this setting is important for assessing the 
quality of care delivered beyond tertiary referral centres 
and for informing the development of quality assurance 
programmes across the South African public health sector. 

The aim of this study was to assess colonoscopy KPIs at 
Victoria Hospital Wynberg (VHW), a district-level hospital 
in Cape Town, using internationally recognised quality 
standards. We also describe the clinical profile and indications 
of patients undergoing lower gastrointestinal endoscopy 
and establish a baseline assessment of colonoscopy quality 
against which future quality improvement initiatives can be 
measured. 

Methods

Study design and setting
This retrospective quality assessment included all lower 
gastrointestinal endoscopic procedures performed at the 
gastrointestinal endoscopy unit of Victoria Hospital Wynberg 
(VHW), Cape Town, between 22 June 2018 and 21 April 
2022. During the study period, colonoscopy services were 
provided by two experienced endoscopists. Data collection 
concluded when additional trainee endoscopists joined the 
unit, thereby maintaining a consistent operator cohort for 
assessment.

The study population comprised all procedures recorded 
in the unit’s endoscopy database. Procedures undertaken 

for limited perioperative or therapeutic purposes, in which 
a complete colonoscopic examination was not intended, 
were excluded from the colonoscopy KPI analysis. The 
remaining procedures constituted the colonoscopy quality 
assessment cohort. Individual KPIs were analysed using 
the denominator appropriate to the procedure and quality 
indicator being assessed.

Endoscopy database and data collection
All procedures were identified from a prospectively 
maintained electronic endoscopy reporting database 
developed using FileMaker Pro (now Claris Pro; Claris 
International Inc., Santa Clara, California, USA). The 
database forms part of the routine clinical record and 
is completed contemporaneously by the endoscopists 
immediately following each procedure using structured 
reporting fields supplemented by free-text documentation 
and integrated endoscopic images.

All eligible lower gastrointestinal endoscopic procedures 
performed during the study period were extracted for 
analysis. Data were entered into a purpose-designed, pre-
piloted Microsoft Excel database protected by password 
authentication and encryption. Access was restricted to 
members of the research team, and the principal investigator 
was responsible for maintaining data integrity and quality.

Data collected included patient demographics, indications, 
procedural findings and colonoscopy KPIs. Indications were 
categorised as investigation of symptoms, surveillance 
following previous colorectal neoplasia or polypectomy, 
screening of high-risk individuals, and other indications. 
Histopathology results were obtained from the National 
Health Laboratory Service electronic database. Conscious 
sedation using intravenous midazolam (2.5 mg) and fentanyl 
(50 μg) was administered in most patients.

Study outcomes and quality indicator 
definitions
The primary outcome was assessment of colonoscopy 
quality using internationally recognised KPIs based 
on recommendations from the British Society of 
Gastroenterology and the US Multi-Society Task Force on 
Colorectal Cancer.3,10 The KPIs assessed were CIR, ADR, 
polyp detection rate (PDR), and bowel preparation quality 
using the BBPS. Definitions and benchmark values are 
summarised in Table I.

Table I: Definitions, benchmark values and BBPS scoring for colonoscopy quality indicators

Quality indicator Definition Benchmark/ scoring

CIR Proportion of colonoscopies in which the caecum was successfully intubated, confirmed 
photographically by visualisation of the appendiceal orifice or terminal ileum.

≥ 90%

ADR Proportion of colonoscopies in which at least one histologically confirmed adenoma was identified. ≥ 25%*

PDR Proportion of colonoscopies in which at least one colorectal polyp was detected. Surrogate marker for ADR

Bowel preparation 
quality (BBPS)

Assessed using the BBPS. Total BBPS ≥ 6 

BBPS scoring

Score Description Interpretation

0 Unprepared colon segment; mucosa not visualised because of solid stool that cannot be cleared Inadequate

1 Portions of mucosa visualised, but other areas obscured by residual stool, staining or opaque liquid Inadequate

2 Minor residual staining, small stool fragments or opaque liquid remain, but the mucosa is well visualised Adequate

3 Entire mucosa well visualised after washing and suctioning, with no residual stool or staining Excellent
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Caecal intubation was considered successful when the caecum 
was reached and confirmed by endoscopic visualisation and 
photographic documentation of the appendiceal orifice and/
or terminal ileum. CIR was calculated among examinations 
in which caecal intubation was intended and technically 
feasible. Withdrawal time was not routinely recorded during 
the study period and was therefore not included as a KPI.

ADR was defined as the proportion of colonoscopies 
in which at least one histologically confirmed adenoma 
was identified. PDR was defined as the proportion of 
colonoscopies in which at least one colorectal polyp was 
detected and was analysed as a supplementary measure of 
lesion detection. Bowel preparation quality was assessed 
using the BBPS, with the colon divided into right, transverse 
and left segments, each scored from 0 to 3 after washing and 
suctioning. A total BBPS score of ≥  6, with no individual 
segment scoring < 2, was considered adequate preparation.

Secondary outcomes included patient demographics, 
indications for lower gastrointestinal endoscopy, reasons 
for procedures not eligible for CIR and colorectal cancer 
detection.

KPI analysis
Of the procedures identified in the database, 10 were 
excluded because of missing data points or duplicate entries, 
leaving 767 procedures available for analysis of the lower 
gastrointestinal endoscopy cohort. A further 23 procedures 
involving limited perioperative or therapeutic interventions, 
in which a complete colonoscopic examination was not 
intended, were excluded from the colonoscopy quality 
assessment. A further 134 procedures were not eligible 
for the principal colonoscopy KPI analysis because caecal 
intubation was not intended or was technically impossible. 
The resulting 610 examinations constituted the eligible 
colonoscopy KPI cohort. CIR, ADR and PDR were assessed 
within this cohort. BBPS was assessed where a valid score 
was recorded.

Statistical analysis
Continuous variables are presented as means with standard 

deviations (SD) or medians with interquartile ranges (IQR), 
as appropriate. Categorical variables are summarised as 
frequencies and percentages.

Comparisons between categorical variables were 
performed using the χ² test or Fisher’s exact test where 
appropriate. Continuous variables were compared using 

t-test or the Wilcoxon rank-sum test according to data 
distribution.

Statistical analyses were performed using R version 4.2.2 
(R Foundation for Statistical Computing, Vienna, Austria). 
Statistical significance was defined as a two-sided p-value 
< 0.05.

Study population
Between June 2018 and April 2022, 777 lower gastrointestinal 
endoscopic procedures were identified. After excluding 10 
procedures with incomplete demographic data or duplicate 
entries, 767 procedures were available for analysis of the 
lower gastrointestinal endoscopy cohort. Twenty-three 
limited perioperative or therapeutic procedures in which 
a complete colonoscopic examination was not intended 
were excluded from the colonoscopy quality assessment, 
leaving 744 procedures for the broader colorectal cancer 
detection cohort. A further 134 procedures were not eligible 
for the principal colonoscopy KPI analysis because caecal 
intubation was not intended or was technically impossible. 
The resulting 610 eligible examinations constituted the 
principal KPI cohort (Figure 1).

Patient characteristics
The median patient age was 61 years (IQR 49–71), and 
43.7% of patients were male. The lower gastrointestinal 
endoscopy service was used predominantly for investigation 
of symptoms (89.7%), with surveillance examinations 
accounting for 6.9% and screening examinations for only 
0.4% of procedures. The commonest indications were rectal 
bleeding, change in bowel habit, anaemia and abdominal 
pain (Table II).

Colonoscopy quality indicators
Among the 610 eligible colonoscopies, the overall CIR was 
89.0% (543/610), PDR was 27.4% (167/610), and ADR was 
24.9% (152/610). Colorectal cancer was identified in 11.2% 
(83/744) of the broader colonoscopy cohort.

Bowel preparation and sex differences
Adequate bowel preparation, defined as a BBPS score ≥ 6, 
was achieved in 397 of the 610 eligible colonoscopies 
(65.1%). PDR and ADR were significantly higher in males 
than females (35.0% vs 21.7%, p  =  0.006 and 32.3% vs 
19.4%, p  =  0.005, respectively). There was no significant 
sex difference in CIR (91.2% vs 87.4%, p = 0.726), adequate 

Table II: Baseline patient characteristics and indications for colonoscopy

Male (n = 335, 43.7%) Female (n = 432, 56.3%) Total (n = 767, 100%) p-value

Demographics

median IQR median IQR median IQR

Age in years 60.0 48.0–70.0 62.0 52.0–71.0 61.0 51.0–70.0 0.150

Indications for colonoscopy

n % n % n %

For symptoms 289 86.3 399 92.4 688 89.7 0.008

Surveillance 29 8.7 24 5.6 53 6.9 0.125

Screening 0 0 3 0.7 3 0.4 0.261

Other* 17 5.1 6 1.4 23 3.0 0.006
IQR – Interquartile range
*Other defined as cases in which colonoscopy was not performed due to investigation of symptoms, surveillance, or screening.
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BBPS (60.4% vs 68.9%, p  =  0.317), or CDR (13.5% vs 
9.4%, p = 0.114) (Table III). 

Comparison with international benchmarks
Observed colonoscopy quality indicators were compared 
with internationally recommended performance standards 
(Table IV). The CIR of 89.0% closely approached the 
recommended minimum benchmark of 90%, while the 
ADR of 24.9% was marginally below the benchmark 
of 25% derived largely from average-risk screening 
populations. Adequate bowel preparation was achieved in 
only 65.1% of eligible colonoscopies, substantially below 
the recommended target of > 85–90%. The PDR was 27.4%; 
no universal international benchmark was applied to PDR.

Discussion
This study represents the first comprehensive assessment of 
colonoscopy quality indicators in a South African district 
hospital using internationally recognised quality standards. 
Overall performance approached accepted international 
benchmarks, with a CIR of 89.0% and an ADR of 24.9%. 
In contrast, only 65.1% of eligible examinations achieved 
adequate bowel preparation according to the BBPS. 
Although not all benchmark values were achieved, the study 
identifies bowel preparation as the principal modifiable 
quality deficit and establishes an objective baseline against 
which future quality improvement can be measured.

Colonoscopy is a highly operator-dependent procedure 
and unlike many surgical interventions, procedural quality 
cannot be verified retrospectively once the examination has 
been completed.7 Consequently, validated quality indicators 
have become the cornerstone of modern colonoscopy 
quality assurance. Routine measurement of KPIs allows 
endoscopy units to benchmark performance against accepted 
standards, identify deficiencies, implement targeted quality 
improvement interventions and monitor the effect of service 
changes over time.

South Africa currently has no nationally endorsed 
framework for routine measurement of colonoscopy quality 
indicators. Training pathways remain heterogeneous, 
quality metrics are inconsistently documented, and regular 
audit is uncommon outside selected academic centres.11 

Consequently, objective data describing colonoscopy quality 
in district hospitals are scarce. The present study therefore 
provides important baseline information from a secondary-
level public hospital and demonstrates that structured quality 
monitoring is feasible outside tertiary referral centres.

Colonoscopy quality indicators
The CIR is widely regarded as one of the fundamental 
indicators of technical competence in colonoscopy, reflecting 
the completeness of examination and the opportunity to 
detect proximal colonic pathology.3,10,12 The CIR of 89.0% in 
the present study was marginally below the internationally 
recommended benchmark of 90%, but compares favourably 
with previous South African reports, which have ranged from 
80% at Charlotte Maxeke Johannesburg Academic Hospital 
(CMJAH) to 97% at Wits Donald Gordon Medical Centre 
(WDGMC).7-9 Differences in patient populations, procedural 
complexity and trainee involvement may account for some 
of this variation. Nevertheless, the findings demonstrate that 
internationally accepted completion rates are achievable 
within a district hospital setting.

ADR is widely regarded as the most important quality 
indicator for colonoscopy because of its established inverse 
relationship with interval colorectal cancer.13,14 In the 
present study, the ADR was 24.9%, closely approaching 
the internationally recommended benchmark of 25% and 
exceeding rates reported in previous South African series 
from Wits Donald Gordon Medical Centre and Groote 
Schuur Hospital.7-9 Interpretation of the 25% benchmark 
requires some caution, however, as it was derived largely 
from average-risk screening populations, whereas 89.7% 
of patients in the present study underwent colonoscopy for 
investigation of symptoms and fewer than 1% underwent 
screening.

A significant sex difference in adenoma detection was 
observed, with an ADR of 32.3% in males compared with 
19.4% in females (p = 0.005). PDR showed a similar pattern, 
at 35.0% in males and 21.7% in females (p = 0.006). This 
male predominance in adenoma detection is consistent 
with both international and South African observations. 
Kruger and Thomson have also demonstrated variation in 
adenoma detection according to demographic characteristics 

Table III: Colonoscopy quality indicators by sex 

Quality indicator Male Female Total p-value

Ratio % Ratio % Ratio %

CDR 43/318 13.5 40/426 9.4 83/744 11.2 0.114

PDR 91/260 35 76/350 21.7 167/610 27.3 0.006

ADR 84/260 32.3 68/350 19.4 152/610 24.9 0.005

CIR 237/260 88.8 306/350 89.2 543/610 89.0 0.726

BBPS Score ≥ 6 157/260 60.3 241/350 68.8 397/610 65.1 0.317
CIR – caecal intubation rate, PDR – polyp detection rate, ADR – adenoma detection rate, CDR – colorectal cancer detection rate, BBPS – Boston Bowel Preparation Score

Table IV: Comparison of colonoscopy quality indicators at Victoria Hospital with internationally recommended benchmark standards

Quality indicator Victoria Hospital International benchmark Interpretation

CIR 89.0% ≥ 90% Approached benchmark

ADR 24.9.% ≥ 25% Slightly below benchmark

PDR 27.4.% None Comparable with previous South African studies 

Adequate BBPS 65.1% > 85–90% Substantially below recommended standard 
CIR –caecal intubation rate, PDR – polyp detection rate, ADR – adenoma detection rate, BBPS – Boston Bowel Preparation Score
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within the South African population, highlighting the 
potential limitations of applying a single international ADR 
benchmark across populations with differing adenoma 
prevalence.8 The sex difference observed in the present 
study is therefore likely to reflect, at least in part, differences 
in underlying adenoma prevalence rather than endoscopist 
performance alone.

Importantly, the higher ADR in males was observed 
despite no significant sex difference in CIR or adequate 
bowel preparation, suggesting that the difference in adenoma 
detection was unlikely to be explained simply by differences 
in examination completion or bowel cleansing.

Bowel preparation was the principal quality deficit 
identified in this study. Only 65.1% of eligible colonoscopies 
achieved an adequate BBPS (≥ 6, with no individual segment 
<  2), substantially below the recommended target of 85–
90%. This finding is important because the ADR of 24.9% 
nevertheless approached the international benchmark despite 
the poor bowel-preparation performance. The relatively 
high ADR may reflect the predominantly symptomatic 
case mix, the underlying prevalence of adenomas in this 
population and consistent performance by two experienced 
endoscopists. Nevertheless, the marked deficiency in bowel 
preparation represents the clearest modifiable opportunity 
for further improvement in lesion detection and examination 
quality.

Since the conclusion of this study, the VHW unit has 
incorporated the recording of withdrawal time of all 
colonoscopies, as well as adopted a lower volume bowel 
preparation polyethylene glycol (PEG) agent with improved 
patient tolerance. A multilingual information leaflet has also 
been designed to improve split bowel preparation adherence. 
A follow-up audit after implementation of these changes is 
planned.

Conclusion
This study demonstrates that measurement of internationally 
recognised colonoscopy KPIs is feasible in a South African 
district hospital. Overall performance approached accepted 
international benchmarks, with a CIR of 89.0%, an ADR of 
23.0%, and objective assessment of bowel preparation using 
the BBPS. These findings establish an important baseline 
assessment of colonoscopy quality against which future 
quality improvement initiatives can be measured. The study 
also identified bowel preparation as the principal modifiable 
determinant of quality. Despite suboptimal bowel cleansing, 
adenoma detection remained close to international standards, 
suggesting that optimisation of bowel preparation may 
provide the greatest opportunity for further improvement in 
colonoscopy performance.
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Introduction 
One hundred and forty-one years ago, the first 
cholecystectomy was carried out by Langenbuch.1 Iatrogenic 
bile duct injuries (BDIs) at cholecystectomy remain a 
devastating complication. In the open cholecystectomy 
era, the incidence of BDIs was reported to be around 0.1%. 
Post-introduction of laparoscopic cholecystectomy (LC), 
the incidence has risen to 0.8%.2,3 The injuries range in 
severity from a simple cystic duct stump leak to a complete 
transection of a major bile duct. 

The original description of major bile duct injuries 
(MBDIs) by McMahon encompassed a transection of the 
common hepatic duct (CHD) or common bile duct (CBD), 
partial injury involving > 25% of the circumference of the 
ducts and includes a postoperative stricture not otherwise 
specified.4 Traditionally, MBDIs have been managed with 
surgery, hepaticojejunostomy being widely accepted as the 
operation of choice due to favourable long-term outcomes.5 
However, this procedure is associated with significant 
morbidity and mortality. Endoscopic management has been 
used as an alternate, usually in injuries with incomplete 
transection of the bile duct where ductal continuity allows 
for guidewire cannulation. More recently endoscopic 
treatment for MBDIs has been expanded to those with 

complete transection and tissue loss, with comparable results 
and lower morbidity rates.6-8 However, outcome data of this 
endoscopic management of MBDIs are lacking. The aim of 
this study was to analyse the short- and long-term outcomes 
of endoscopic management in patients with MBDIs treated 
at our centre.

Methods 
This is a retrospective cohort study. An HREC approved 
Bile Duct Injury Registry (HREC R032/2014) was used to 
identify patients between 1 January 2015 and 31 December 
2024. Inclusion criteria were patients aged 18 years and 
older with MBDIs, as defined by McMahon, who were 
definitively managed endoscopically. Exclusion criteria 
were any patients requiring surgery for the management 
of MBDIs, and blunt abdominal trauma as a mechanism of 
injury. Injuries were classified according to the Strasberg-
Bismuth Classification of BDIs (Figure 1).

The primary aim was to assess the short- and long-term 
outcomes of MBDIs managed endoscopically at Groote 
Schuur Hospital, Cape Town, South Africa. The secondary 
aim is to assess procedural complications of endoscopic 
management of MBDIs.

Background: Traditionally major bile duct injuries (MBDIs) have been managed with surgery. Endoscopic treatment for 
MBDIs has more recently been performed with comparable results and lower morbidity rates, but data regarding longer 
term outcomes is lacking. 
Methods: This is a retrospective review analysing the short- and long-term outcomes of endoscopic management in 
consecutive patients with MBDIs. 
Results: Fourteen patients were included with a median age of 40 years (range 26–55 years), of whom 11 (79%) were 
female. Laparoscopic cholecystectomy (LC) (n  = 12, 86%) was the most common cause of injury while penetrating 
trauma accounted for (n = 2, 14%). The most common presenting symptoms were pain (n = 9) and bile leaks (n = 9). 
Strasberg E2 (8,56%) was the most common injury. Seven patients (50%) had endoscopic stenting while the remainder 
underwent the combined endoscopic and radiologic approach (CERA). Successful endoscopic management was achieved 
in all patients. Complications included cholangitis and pancreatitis, which were mild. In the patients still alive, none 
developed stenosis during a median follow-up of 22 months. 
Conclusions: The definitive endoscopic management of patients with MBDIs represents a major advance in the 
management of these injuries. Endoscopic management is a safe and durable intervention for patients with MBDIs, with 
outcomes comparable to those ascribed to a surgical reconstruction. A broader view of management in these patients 
should be considered at a multidisciplinary team and considered for inclusion in treatment algorithms of MBDIs. 
Keywords: bile duct injury, Strasberg classification, endoscopic retrograde cholangiopancreatography, combined 
endoscopic and radiologic approach, modified rendezvous
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Treatment protocol 
The protocol at our tertiary centre HPB Unit regarding 
imaging of MBDIs is that cross-sectional imaging was 
obtained. Contrast-enhanced computerised tomography 
(CE-CT), magnetic resonance imaging (MRI), or both, 
is used to assess for vascular injury, intra-abdominal 
collections. Biliary anatomy was delineated by magnetic 
resonance cholangio-pancreatography (MRCP). A sinogram 
through a surgical or percutaneously placed drain was a 
helpful adjunct in delineating biliary anatomy when present 
in selected patients. Our routine management of BDIs 

included control of sepsis by administering 
of appropriate antibiotics and early 
percutaneous drainage of intra-abdominal 
collections. Based on imaging, mapping of 
the injury is performed, and a preliminary 
treatment plan is devised. In general, patients 
were considered for definitive endoscopic 
management when anatomy was considered 
favourable, regardless of ductal continuity 
or tissue loss, which included a 1 cm or more 
CHD stump for landing of the proximal end 
of a self-expandable metal stent (SEMS). 
However, we also included patients who 
underwent initial internalisation of the 
bile leak as a bridge to surgery, but where 
definitive endoscopic treatment was 
ultimately pursued after discussion with the 
patient. All interventions, both percutaneous 
and endoscopic, were performed under 
conscious sedation or general anaesthesia. 

In those patients who were deemed suitable 
for definitive endoscopic management, a 
percutaneous transhepatic cholangiogram 
(PTC) was performed if dilated intrahepatic 
ducts (IHDs) were noted, as the first 
procedure (Figure 2a). In patients where 
there was contrast extravasation into the 
subhepatic space from the proximal system, 
an attempt was made to pass a guidewire into 
the distal bile duct. If this was successful, an 
external internal catheter was placed with the 
distal tip secured in the duodenum (Figure 
2b). If this was not successful, the PTC drain 
was secured in the subhepatic space to allow 
drainage of both the proximal bile ducts and 
subhepatic collections. In patients where 
the proximal bile duct was occluded by a 
ligaclip, clips were dislodged at the first or 
subsequent PTCs before internalisation was 
attempted. If, however, a non-dilated biliary 
system was noted, an endoscopic retrograde 
cholangiography (ERC) was performed 
as the first procedure (Figure 3a). Once 
the proximal bile ducts were successfully 
cannulated with a guidewire, a stent (Figure 
3b) was placed. 

In patients with discontinuity of the 
bile duct, with or without substance loss 
where the defect could not be traversed 
with a guidewire either percutaneously or 
trans-papillary, a rendezvous procedure 
was performed. As a first step, a stone 

extraction basket was deployed via PTC or ERC in the 
extraductal subhepatic space. A guidewire was then placed 
from the opposite site of access, which was then snared by 
the basket and exteriorised. An appropriate stent was then 
placed, ensuring biliary continuity and bridging the defect. 
This method is referred to as the combined endoscopic and 
radiologic approach (CERA). Fully covered 10 mm SEMS 
were used in all patients of sufficient length to cover the 
defect and allow for the distal end of the stent to lie in the 
duodenum. 

 

 

 

Figure 1: Strasberg-Bismuth Classification of Bile Duct Injuries with their injury 
distribution; Type D – Lateral injury to extrahepatic bile duct, Type E – 
Circumferential injury to major bile duct, Type E1/E2 – Transection > 2 cm or < 2 cm 
from hilum, Type E3 – Hilar injury but confluence intact, Type E4 – Confluence 
disrupted with separated right and left duct, Type E5 – Combined common hepatic duct 
and aberrant right duct injury  
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Figure 1: Strasberg-Bismuth Classification of Bile Duct Injuries with their 
injury distribution; Type D – Lateral injury to extrahepatic bile duct, Type E 
– Circumferential injury to major bile duct, Type E1/E2 – Transection > 2 cm 
or < 2 cm from hilum, Type E3 – Hilar injury but confluence intact, Type E4 – 
Confluence disrupted with separated right and left duct, Type E5 – Combined 
common hepatic duct and aberrant right duct injury 

Figure 2a: Cholangiogram with 
proximal cutoff of biliary system (red 
arrow) 

Figure 2b: Defect demonstrated 
with PTC (red arrow) placed via 
Rendezvous bridging the gap
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Patients underwent stent exchange every 3 months for a 
total stent duration of at least 9 months. After stent removal, 
patients were followed up clinically, and with liver function 
tests (LFTs). Technical success was defined as biliary tract 
continuity successfully established with at least one stent 
bridging the defect or stricture and long-term clinical success 
defined as an asymptomatic patient with normalisation of 
LFTs or improving LFTs upon stent removal and follow-up. 
No imaging was done for follow-up in patients that were 
asymptomatic – LFT trends were noted and symptoms 
monitored. These patients should have no indication for 
repeat endoscopic, percutaneous or surgical intervention. 

Results 
A summary of the patient’s demographics 
and outcomes can be found in Table I. 

Demographics and procedure 
Fourteen patients were included in this 
study with a median age of 40 years (range 
26–55 years), of whom 11 (79%) were 
female. The median BMI was 36 (range 
21–63). The most common cause of injury 
was a misadventure during LC (n = 12, 
86%) with penetrating trauma (n = 2, 14%) 
accounting for the remainder. Four (33%) of 
the LC injuries were converted to an open 
procedure. 

Presentation and description of injury 
The median duration of time from injury to 
diagnosis was 11 days (range 3–30 days). 
The most common presenting symptoms 

were pain (n = 9) and bile leaks (n = 9). Obstructive jaundice 
was present in four (29%) patients. The mean total bilirubin 
on presentation was 62 ug/dl, the mean ALP was 195 and 
GGT 339 (units). Eleven (78%) patients were evaluated for 
an associated vascular injury with imaging, of whom an 
injury was detected in two (18%). Percutaneous drainage of 
collections was performed in two patients (15%). A Strasberg 
E2 injury was found in eight patients (57%) (Figure 1). In 
seven (50%) patients endoscopic stenting was performed 
while the remainder underwent CERA. In one patient, where 
an unreconstructible hilar injury was found at emergency 
laparotomy, multiple 8 mm SEMS were used (Figure 4). 

Figure 3a: Cholangiogram demonstrating 
proximal cutoff with metal clips at the site 
of occlusion (red arrow) 

Figure 3b: Cholangiogram 
done after ERCP where a 
distal stent (red arrow) was 
placed to allow for drainage 
of a bile collection and CERA 
used via PTC to bridge the 
defect 

Table I: Detailed patient profile 
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47 M TL N/A 5 E2 Y 5 CERA 5 24 Success

52 M LC N 9 E2 N 9 ES 48 48 Success  

29 F LC N 7 E2 N 7 CERA 11 13 Success

35 F LC Y 30 E2 N 30 ES 5 50 Success

52 F LC Y 5 E4 N 5 CERA 10 1 Under treatment 

31 F LC N 7 E1 N 7 CERA 12 1 Success 

30 F LC N 8 E2 N 8 CERA 6 6 Under treatment 

55 F LC N 3 E1 N 3 ES 6 12 Success

33 F LC N 28 E2 N 28 ES 19 12 Success

42 F LC N 26 E2 N 26 ES 16 12 Success

44 F LC Y 6 D N 6 ES 8 18 Success

45 F LC Y 6 E1 Y 6 CERA 12 48 Success

26 M TL N/A 3 E1 N 3 ES 1 1 Success 

48 F LC N 17 E2 N 17 CERA 12 1 Success
TL – trauma laparotomy, LC – laparoscopic cholecystectomy, Y – yes, N – no, D – day, M – month, N/A – not applicable, CERA – combined endoscopic and radiologic 
approach, ES – endoscopic stenting
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Management 
A detailed summary of the treatment per patient is shown 
in supplementary Table I. Occluding ligaclips were found 
in six cholecystectomy patients (58%), all of which were 
successfully dislodged. The mean number of procedures per 
patient was three, with a median stent duration of 12 months 
(range 5–48 months). 

Complications 
Cholangitis occurred in two patients (15%), both requiring 
stent repositioning. One patient had a mild post-ERCP 
pancreatitis. 

Follow-up 
The median duration of follow-up was 22 months (range 
1–50 months; range for alive), with a clinical and technical 
success rate of 100%. One trauma patient died 30 days 
post-initial injury, from complications of injuries sustained 
by trauma unrelated to the BDI. No patients developed 
strictures during follow-up. 

Discussion 
In our study of 14 patients with MBDIs, successful 
endoscopic management was achieved in all patients. 
Complications included cholangitis and pancreatitis, which 
were mild. In the patients still alive, none developed stenosis 
during a median follow-up of 22 months. 

The major cause of a MBDI remains a LC as is 
demonstrated in this cohort.9 A third of patients who had a 
LC were also converted to an open procedure. These patients 
presented with only postoperative detection of the MBDI, 
highlighting that conversion is not always a safer procedure 
and alternative bail-out options should be considered when 
encountering a difficult LC. In line with previous studies, 
the majority of these patients were female, and below the 
age of 50 years.10 

Surgical repair is still practised as the management of 
choice for MBDIs, with recognised, favourable long term 
outcomes.11 Morbidity rates, however, are a concern and the 
timing of the surgery can be complex. This is compounded 

by the fact that intraoperative recognition of BDIs is 
infrequent, and the majority of our patients presented with 
symptoms more than a week after the initial surgery, making 
an early surgical repair challenging due to the ongoing bile 
leak and sepsis. Endoscopic management in these cases 
may be a more attractive and feasible option, even if only a 
bridge to surgery. 

Other causes of MBDI, for example, trauma related 
injuries, are rare, occurring in about 1% of patients with 
penetrating trauma.12 Percutaneous and endoscopic 
intervention for traumatic BDIs has been well described 
in the management of these patients, mostly to address 
minor MBDIs with postoperative bile leaks.13,14 Definitive 
endoscopic management for MBDIs caused by trauma has 
not been well reported on, with the majority of patients 
undergoing surgery for associated injuries.14,15

Occluding ligaclips are often a cause of obstruction as 
demonstrated in patient 9 of this cohort (Figure 3a). They 
are radio opaque (titanium) and easily visible on imaging. 
Attempts at removing them have a high chance of success 
and should be pursued when possible. Hem-o-lock clips, 
however, cannot be removed endoscopically and as seen 
in a patient in this cohort (Figure 4) will require surgical 
removal. 

As expected, patients managed with CERA had on 
average a higher number of procedures needed to complete 
treatment versus those undergoing endoscopic stenting 
alone, reflecting the complexity of the procedure. However, 
once the initial stent is placed, the complexity of the follow-
up stent exchange procedures drops, and they go on to have 
the general average of stent exchanges six monthly. In our 
study, patients required longer stenting times for complete 
transections (15.2 months) (n = 7), compared to partial 
transections, (11.5 months) (n = 5). 

The favourable results of our and previously published 
cohort studies warrants revisiting interventional non-
operative treatment as a treatment modality that should be 
considered for inclusion in treatment algorithms of MBDIs, 
including those with tissue loss. It has many advantages 
over external drainage, and internalisation of biliary 
drainage is particularly important in patients requiring 
prolonged prehabilitation prior to definitive surgery. Firstly, 
fluid losses and electrolyte imbalances are prevented, and 
nutritional recovery is enhanced due to the luminal presence 
of bile. Secondly, they can be managed at home instead of a 
protracted hospital admission. 

Post-procedure, cholangitis was the commonest 
complication noted and was usually due to incomplete 
drainage due to stent positioning – this was successfully 
corrected by stent exchange. It emphasises close patient 
review and follow-up to mitigate this and should also be 
a consideration when choosing endoscopic management 
for patients who may not have good access to healthcare 
and follow-up. There were no mortalities in our study for 
procedure- or complication-related events. 

The limitations remain that CERA is an advanced 
procedure requiring significant expertise and experience and 
may not be possible at many centres of care where patients 
with MBDIs present to. It also has a relatively small cohort, 
retrospective methodology, and single-centre setting, which 
may restrict the broader applicability of the findings.

Figure 4: Intraoperative finding of multiple plastic clips in 
hilum (white arrow)
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Conclusion
In our experience, endoscopic management is a safe and 
durable intervention for patients with MBDIs, comparable 
to outcomes ascribed to a surgical reconstruction, even when 
tissue loss is present. A broader view of management in 
patients with MBDIs should be considered and the results of 
this cohort emphasise the importance of a multidisciplinary 
team, including experienced surgical gastroenterologists 
and interventional radiologists, for consideration of both 
diagnosis and method of intervention. 
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Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) 
is an established therapeutic intervention for a wide range 
of pancreaticobiliary disorders, including biliary obstruction 
due to stones, strictures and malignancy. Access to ERCP, 
however, remains limited in many low- to middle-income 
countries (LMICs), including South Africa, where shortages 
of trained endoscopists, inadequate infrastructure, equipment 
failure and limited access to fluoroscopy can delay treatment, 
particularly outside tertiary academic centres.1-3

Reusable duodenoscopes (RDs) remain the standard 
platform for ERCP but require meticulous cleaning and high-
level disinfection between procedures. Despite adherence 
to recommended reprocessing protocols, duodenoscope-
associated transmission of multidrug-resistant organisms 
continues to be reported. The complex design of the 
duodenoscope, particularly the elevator mechanism and 
internal channels, may make effective decontamination 
challenging and contribute to persistent contamination.2-10 
These concerns have driven the development of 

duodenoscopes incorporating disposable components and 
fully single-use duodenoscopes (SUDs), which eliminate the 
need for reprocessing between patients and may reduce the 
risk of device-related cross-contamination.11-13

Several prospective studies have demonstrated high 
technical success and favourable procedural performance 
with SUDs, including studies evaluating their use across 
operators with different levels of experience and procedures 
of varying complexity.14-18 However, much of the published 
evidence has originated from high-income healthcare 
systems, and experience with SUDs in LMICs remains 
limited. In particular, the practical value of a single-use 
device may extend beyond infection prevention. In settings 
where reprocessing facilities are limited or unreliable, 
ERCP volumes are low, or equipment and trained support 
staff are intermittently unavailable, a SUD may provide 
an alternative means of maintaining or extending ERCP 
services. Its portability may also facilitate selected outreach 
procedures where appropriate infrastructure is available but 
access to a functioning reprocessing service is limited.

Background: Single-use duodenoscopes were developed to eliminate the risk of duodenoscope-related cross-contamination 
associated with reusable instruments. Although their technical performance has been evaluated in high-income countries, 
evidence from low-middle-income settings remains limited. This study evaluated the feasibility, technical performance, 
safety, and operator satisfaction of a single-use duodenoscope for endoscopic retrograde cholangiopancreatography 
(ERCP) in a South African tertiary academic hospital.
Methods: This prospective, single-arm feasibility study included 15 patients with obstructive jaundice who underwent 
ERCP using a single-use duodenoscope (SUD). Data collected included patient demographics, ASA grade, procedural 
characteristics, cannulation attempts and times, completion and crossover rates, complications, and operator satisfaction. 
Patients were followed for 30 days for serious adverse events.
Results: All 15 procedures (100%) were completed using the SUD, with no crossover to a reusable duodenoscope 
(RD). Mean cannulation time was 4.9 ± 2.0 minutes and mean procedure time 14.7 ± 4.7 minutes. The mean number 
of cannulation attempts was 1.47 ± 0.52. Operator satisfaction was high, with a median score of 9/10 for handling, 
positioning, and image quality. All 15 procedures (100%) were completed using the single-use duodenoscope, with no 
crossover to a reusable duodenoscope. Mean cannulation time was 4.9 ± 2.0 minutes, mean procedure time was 14.7 ± 4.7 
minutes, and the mean number of cannulation attempts was 1.47 ± 0.52. Operator-reported scores were favourable, with 
median scores of 9/10 for handling, scope positioning, image visualisation and overall satisfaction. Four patients (26.7%) 
developed post-ERCP complications: mild pancreatitis (n = 2), moderate pancreatitis (n = 1), and mild bleeding (n = 1). 
Only the patient with moderate pancreatitis required prolonged hospitalisation and subsequent nutritional support. No 
perforations or deaths occurred, and the median hospital stay was 2 days.
Conclusion: The feasibility study of a single-use duodenoscope for ERCP in our setting achieved complete procedural 
success with high operator satisfaction. The small sample size precludes meaningful conclusions regarding complication 
rates. Larger studies are needed to establish its role in practice.
Keywords: endoscopic retrograde cholangiopancreatography, ERCP, single-use duodenoscope, obstructive jaundice, 
feasibility, South Africa
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The principal limitation to wider adoption of SUDs is their 
higher per-procedure acquisition cost. Economic analyses 
suggest that RDs may remain more economical in high-
volume centres, whereas the balance may shift in lower-
volume institutions or settings with limited reprocessing 
capacity.19,20 These considerations favour a selective 
rather than universal approach to the use of SUDs, with 
potential application in specific clinical or service-delivery 
circumstances rather than routine replacement of RDs.

To our knowledge, no published South African clinical 
study has evaluated a SUD for ERCP. Furthermore, 
although previous studies have evaluated SUDs, the clinical 
experience with the Ambu® aScope™ Duodeno remains 
relatively limited.14-18 We therefore conducted a prospective 
feasibility study to evaluate the technical performance of 
a single-use duodenoscope during therapeutic ERCP at a 
South African tertiary academic hospital, with particular 
attention to successful procedure completion, procedural 
complexity and operator experience.

Methodology

Study design
This prospective, single-arm feasibility study evaluated the 
use of a SUD for therapeutic ERCP. Patient management 
followed the unit’s standard clinical protocol. Data were 
collected prospectively during ERCP and immediately 
thereafter, with patients followed for 30 days after discharge 
to identify delayed complications and other clinical 
outcomes.

The study was designed as an exploratory feasibility study 
rather than a comparative or safety study. Twenty patients 
were initially planned for enrolment; however, only 15 SUDs 
were available and therefore 15 patients were included. The 
sample size was determined by device availability and was 
not intended to provide statistical power for comparison of 
complication rates or clinical outcomes.

Study setting and device
The study was conducted in the Endoscopy Unit of Dr 
George Mukhari Academic Hospital (DGMAH), a tertiary 
academic institution affiliated with Sefako Makgatho Health 
Sciences University. The unit provides ERCP services to the 
northern Tshwane community and receives referrals from 
Limpopo, North West and Mpumalanga provinces.

The device evaluated was the Ambu® aScope™ Duodeno 
SUD (Figure 1) used with the Ambu® aBox™ Duodeno 
imaging system. The devices were donated to the hospital 
and were not part of the institution’s routine equipment 
stock. The manufacturer had no involvement in study design, 
patient selection, data collection, analysis, interpretation 
of the findings, manuscript preparation or the decision to 
publish.

Patient selection
Consecutive adults aged ≥ 18 years with obstructive jaundice 
due to distal common bile duct stones or malignancy who 
required ERCP were eligible for inclusion. Written informed 
consent was obtained from all participants. Patients with 
pregnancy, altered anatomy or other conditions precluding 
conventional ERCP, participation in another conflicting 
study, or clinical circumstances making ERCP inappropriate 
were excluded.

Patients were recruited using purposive sampling during 
the study period, with enrolment limited by the availability 
of SUDs.

ERCP procedure
All ERCP procedures were performed by a single 
experienced endoscopist with more than 2 000 lifetime ERCP 
procedures. The use of a single operator was deliberate to 
minimise operator-related variability and allow the technical 
performance of the device to be assessed under relatively 
consistent procedural conditions. This approach also limits 
the generalisability of the findings to other operators and 
centres.
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Procedures were performed in the dedicated endoscopy suite 
using standard institutional ERCP protocols. Patients were 
positioned according to procedural requirements, with the 
prone position used whenever appropriate. Anaesthesia or 
sedation was administered according to routine institutional 
practice. Prophylactic nonsteroidal anti-inflammatory 
medication was administered according to availability at the 
time of the procedure.

Selective biliary cannulation was performed using 
standard guidewire-assisted techniques. Needle-knife-
assisted access was undertaken when required for difficult 
cannulation. Therapeutic interventions were performed 
according to the underlying indication and included biliary 
sphincterotomy, stone extraction, biliary stent placement 
and other interventions as clinically indicated.

Procedural complexity was classified according to the 
American Society for Gastrointestinal Endoscopy (ASGE) 
ERCP complexity grading system.22 The specific therapeutic 
intervention performed, ASGE complexity grade, 
cannulation technique, number of cannulation attempts, 
cannulation time and total procedure time were recorded 
prospectively.

Technical feasibility and device performance
The primary outcome was technical feasibility of the SUD 
for therapeutic ERCP. A technically successful procedure 
required successful deep cannulation of the intended bile 
duct, completion of the planned therapeutic intervention, 
absence of device-related technical failure and completion 
of the procedure without crossover to a RD.

Device-related technical problems, including loss of 
image, impaired elevator function, difficulty with accessory 
passage, inadequate scope positioning or other malfunction 
requiring device exchange, were recorded prospectively. 
Any requirement to replace the SUD with a RD was recorded 
as crossover and considered technical failure.

Operator evaluation
Because this was a feasibility study of a novel endoscopic 
platform, operator experience was included as a secondary 
outcome. Immediately after each procedure, the operating 
endoscopist completed a structured assessment using a 
10-point scale. The assessment recorded scores for scope 
handling, scope positioning, image visualisation and overall 
satisfaction.

The assessment tool was developed by the principal 
investigator and was not a validated comparative instrument. 
Its purpose was to provide a consistent assessment of 

the operator’s experience with the device and to permit 
descriptive comparison with previously published studies 
using similar assessments.

Outcome definitions and follow-up
Post-ERCP complications were recorded prospectively 
and classified according to accepted ERCP adverse-event 
definitions. Post-ERCP pancreatitis was diagnosed when 
patients developed new or worsening abdominal pain 
accompanied by a post-procedure amylase level of at 
least three times the upper limit of normal and requiring 
unplanned hospital admission or prolongation of the planned 
hospital stay. Pancreatitis severity was classified according 
to duration of hospitalisation and clinical course.

Bleeding, perforation and other post-procedural 
complications were recorded and graded according to their 
clinical severity. Hospitalisation, level of postoperative care, 
additional treatment and mortality were recorded during the 
index admission.

All patients were followed for 30 days after ERCP. Follow-
up was undertaken through clinical review and assessment 
of hospital records to identify delayed complications, 
readmission, additional interventions and mortality.

Data collection and descriptive and comparative 
analysis
Data were collected prospectively by the principal 
investigator and verified by the research supervisor and/or 
endoscopist. Variables included demographic characteristics, 
ASA physical status, referral source, inpatient or outpatient 
status, cause of biliary obstruction, cholangitis, relevant 
comorbidities, therapeutic procedures, ASGE complexity 
grade, cannulation attempts and time, total procedure time, 
device-related technical problems, crossover, operator 
assessment, hospitalisation, complications and 30-day 
outcomes.

Continuous variables were summarised using means and 
standard deviations or medians and ranges, as appropriate, 
while categorical variables were presented as frequencies 
and percentages. Given the small sample size and exploratory 
nature of the study, analyses were primarily descriptive and 
no formal statistical comparisons were undertaken.

For contextual comparison, findings from the present 
study were compared descriptively with selected prospective 
studies evaluating SUDs for ERCP.14-18 Studies were selected 
because they reported prospective clinical experience and 
included measures of procedural completion or technical 
success and/or operator assessment. Published data were not 

Table I: Comparison of selected prospective studies evaluating SUDs for ERCP

Study Patients n Technical success Operator assessment Principal study characteristic

Bang et al.¹⁴ 98 95.8% Lower ratings for image quality, image 
stability, ease of passage and air–water 
function than RD

Randomised comparison with RD

Muthusamy et al.¹⁵ 60 96.7% Median overall satisfaction 9/10 Multicentre clinical evaluation

Slivka et al.¹⁶ 200 96.3% Median overall satisfaction 8/10 Operators with varying experience and 
procedures of variable complexity

Bruno et al.¹⁷ 552 97.5% Overall operator satisfaction 8/10 Large international prospective study

Bhenswala et al.¹⁸ 52 90.4% Operator assessment reported; no directly 
comparable overall satisfaction score

Single-centre preliminary clinical 
evaluation

Present study 15 100% Median overall satisfaction 9/10 First prospective South African clinical 
evaluation
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subjected to statistical comparison because of differences 
in study design, patient populations, procedural complexity 
and outcome definitions. The comparative data are presented 
in Table I.

Results

Patient characteristics
Fifteen patients underwent ERCP using the SUD. The mean 
age was 51.2 years (range 26–73), with 10 (66.7%) women 
and 5 (33.3%) men. Ten patients (66.7%) were inpatients. 
Referrals originated from the study institution in 4 patients 
(26.7%), other academic centres in 4 (26.7%), and non-
academic centres in 7 (46.7%). Six patients (40.0%) were 
ASA I, eight (53.3%) ASA II and one (6.7%) ASA III.

Benign biliary obstruction accounted for 9 cases (60.0%) 
and malignant obstruction for 6 (40.0%). Ascending 
cholangitis was present in 11 patients (73.3%), comprising 
mild disease in 4 (36.4%), moderate disease in 5 (45.5%) 
and severe disease in 2 (18.2%). Eleven patients (73.3%) 
had at least one medical comorbidity, with hypertension 
being the most common.

Therapeutic procedures and procedural complexity
All 15 ERCPs were completed successfully using the SUD, 
with no crossover to a RD. Eleven procedures (73.3%) were 
classified as ASGE Grade 1–2 and four (26.7%) as Grade 
3; no Grade 4 procedures were undertaken. The median 
procedure time was 15 minutes (range 7–23), and the median 
cannulation time was 5 minutes (range 2–9), with a mean 
of 1.47 ± 0.52 cannulation attempts. Guidewire-assisted 
cannulation was performed in 11/15 (73.3%) procedures and 
needle-knife-assisted cannulation in 4/15 (26.7%).

Therapeutic interventions are shown in Table II. Stone 
extraction was successfully completed in all nine procedures 
in which it was attempted, while plastic and metal biliary 
stent placement were successfully completed in all four and 
six procedures, respectively. Some patients underwent more 
than one therapeutic intervention during the same ERCP. 

Technical performance
Successful completion of the intended ERCP was achieved 
in all 15 patients (100%), with no device-related crossover 
to a RD. There were no reported device failures preventing 

completion of the planned procedure. Procedures included 
both lower- and higher-complexity ERCPs, with successful 
completion across all ASGE grades represented in the study. 

Operator evaluation
Table III shows the operator-reported evaulation scores that 
were favourable across all four assessed domains. Median 
scores were 9/10 for handling, scope positioning, image 
visualisation and overall satisfaction. Image visualisation 
received the highest mean score (9.4 ± 0.5), while handling 
had the lowest (8.7 ± 0.9). 

Eleven patients (73.3%) experienced no post-procedural 
complications. Four patients (26.7%) developed compli-
cations: three cases of post-ERCP pancreatitis (20.0%) and 
one episode of mild bleeding (6.7%). The pancreatitis cases 
were classified as mild in two patients and moderate in one. 
All three patients who developed pancreatitis had undergone 
ASGE Grade 3 procedures. 

The median post-procedural hospital stay was 2 days 
(range 0–7). One patient with moderate pancreatitis required 
nutritional support and was classified as Clavien–Dindo 
Grade II. No perforations or deaths occurred during the 
index admission or 30-day follow-up. All patients completed 
30-day follow-up.

Discussion
This prospective study demonstrates the technical feasibility 
of using a SUD for therapeutic ERCP in a South African 
tertiary academic hospital. All 15 procedures were completed 
without crossover to a RD, including ASGE Grade 1–3 
procedures and therapeutic interventions involving stone 
extraction and biliary stent placement. Operator-reported 
assessments were favourable across all domains evaluated. 
These findings are consistent with previous international 
prospective studies and provide prospective clinical 
experience with a SUD for ERCP in a South African tertiary 
hospital.

The 100% procedural completion rate and favourable 
operator assessments in the present study are broadly 
consistent with previous prospective evaluations of SUDs 
(Table III).14-18 Direct comparison is nevertheless limited 
by differences in device type, patient selection, procedural 
complexity, operator experience and definitions of technical 
success. Most procedures in our cohort were ASGE Grade 2, 

Table II: Therapeutic procedures performed using the SUD according to ASGE complexity grade

Therapeutic procedure* ASGE Grade 1-2 (successful/attempted) ASGE Grade 3-4 (successful/attempted)

Benign disease

Stone extraction 6/6 3/3

Plastic stent insertion 3/3 1/1

Malignant disease

Metal stent insertion 5/5 1/1
* Patients may have undergone more than one therapeutic intervention during the same procedure

Table III: Operator evaluation of the SUD post-ERCP outcomes

Domain Mean (SD) Median (IQR) Min– Max

Handling 8.7 (0.9) 9 (8–9) 7–10

Scope positioning 8.9 (0.7) 9 (8–9) 8–10

Image visualisation 9.4 (0.5) 9 (9–10) 9–10

Overall satisfaction 9.0 (0.7) 9 (8.3–9.3) 8–10
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with none classified as Grade 4; successful stone extraction 
and plastic and metal stent placement therefore provide 
more meaningful evidence of therapeutic feasibility than 
procedure time or cannulation attempts. Operator satisfaction 
scores were favourable (median 9/10 across all domains), 
although these findings should be interpreted with caution 
because the assessment was non-validated and performed by 
a single experienced operator. Bang et al.14 identified lower 
ratings for specific device characteristics, including image 
quality and stability, highlighting the importance of not 
interpreting operator satisfaction as evidence of equivalence 
or superiority over RDs.

The therapeutic procedures undertaken provide additional 
evidence of device capability. Stone extraction was successful 
in all nine procedures in which it was attempted, while all 
attempted plastic and metal stent insertions were completed 
successfully. The device was therefore successfully used 
for several common therapeutic ERCP interventions 
across ASGE Grade 1–3 procedures. However, no Grade 
4 procedures were undertaken, and the small number of 
procedures prevents conclusions regarding performance in 
more complex therapeutic interventions.

The safety findings in this small cohort provide limited 
information on complication rates. Four patients experienced 
post-ERCP complications: three cases of pancreatitis and 
one mild bleeding episode; only the patient with moderate 
pancreatitis required prolonged treatment and nutritional 
support. The observed PEP rate of 20% exceeds the 
ESGE quality benchmark of < 10%,23 but represents only 
three patients. All three cases followed ASGE Grade 3 
procedures, and inconsistent NSAID prophylaxis may have 
contributed.24,25 Variation in PEP rates according to patient 
selection and procedural risk further limits comparison with 
published studies.26,27 No perforations or deaths occurred, 
but the study was not designed to assess safety.

The potential value of SUD in South Africa may 
therefore lie in selective rather than universal use. Their 
principal practical advantage is elimination of the need for 
reprocessing between procedures, which may be particularly 
relevant where reprocessing facilities are inadequate or 
unreliable.3-5,10,14 Selective use may also be considered for 
patients with highly transmissible infections, including those 
with multidrug-resistant tuberculosis, where minimising 
potential contamination of reusable equipment may be 
advantageous. Their portability may further facilitate 
selected outreach services where appropriate fluoroscopy, 
anaesthetic support and post-procedural care are 
available. These potential applications require appropriate 
infrastructure and should not be interpreted as justification 
for ERCP outside suitably equipped clinical environments.

Limitations
The sample size was small and determined by device 
availability, limiting the precision of the findings, 
particularly complication estimates. The single-centre 
design and performance of all procedures by one highly 
experienced ERCP endoscopist limit generalisability. There 
was no RD comparator, and microbiological surveillance 
was not performed; consequently, the study cannot assess 
comparative performance, contamination or infection 
transmission. Cost is an important consideration in the 
adoption of SUDs that was not evaluated in this study.19,20 

Conclusion
This prospective study demonstrates the technical feasibility 
of a SUD for therapeutic ERCP in a South African tertiary 
hospital, with successful completion of all procedures 
undertaken and favourable operator assessment. The small 
sample size precludes meaningful conclusions regarding 
complication rates. The cost effectiveness in resource-
limited settings therefore requires further assessment. 
Larger studies are needed to establish its role in practice in 
the South African setting. 
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Introduction 
Peptic oesophageal stricturing is defined as a narrowing 
of the oesophageal lumen due to uncontrolled gastro-
oesophageal reflux disease (GORD) resulting in chronic 
inflammation.1 Fibrous tissue deposition and collagen lead 
to scarring and stricture formation.2-4 Peptic strictures (PSs) 
remain the most common benign oesophageal strictures but 
have been declining in incidence over the past 20 years due to 
increasing use of proton pump inhibitors (PPI).1,2 Refractory 
or recurrent PSs, which have been previously specifically 
defined, remain a significant management challenge.2,5-8 
Approximately 90% of benign oesophageal strictures are 
dilated successfully after 3–5 dilatations without needing 
further intervention.8-10 The remaining 10% are refractory or 
recurrent strictures, requiring a longer course of treatment, 
increasing the risk of iatrogenic complications, nutritional 
deficits and economic burden to the healthcare system.2 

Predictors of recurrence of benign oesophageal strictures 
include symptom persistence (dysphagia and heartburn) 
despite management, a narrow index diameter of the 
stricture (diameter of less than 9 mm), female sex, aetiology 
of the stricture and achieving maximum stricture diameter 
of 13–15  mm during the first 3 endoscopic dilatation 

interventions.2,9,11,12 Dysphagia to solids only occurs when 
there is a substantial oesophageal luminal compromise with a 
residual lumen of 18 mm usually remaining asymptomatic.13 

The mainstay investigation for oesophageal strictures 
remains upper gastrointestinal endoscopy that allows 
defining the characteristics of the stricture, therapeutic 
interventions and excluding concurrent pathology.4,5,8,12,14 
Endoscopy should be augmented with fluoroscopy to better 
define the anatomy of complex strictures. Formal contrast 
swallow examination, manometric studies for exclusion 
of coexisting motility disorders and, occasionally, cross-
sectional imaging may be required when investigating 
recalcitrant strictures. 

While management is multimodal, adequate continued 
acid suppressive therapy with PPI is essential, with 
endoscopic intervention required to achieve and maintain 
oesophageal luminal patency.1-3,9,11,13,15-17 Serial bougienage 
or balloon dilatations are equally effective.2,11,13,15,16 
Intralesional steroid injections in conjunction with dilatation 
and incisional therapy or stricturoplasty are additional 
options employed on an individualised basis in patients 
with recalcitrant strictures.1 The temporary placement of 

Background: Peptic strictures (PSs) result from excessive oesophageal acid reflux and are a common benign cause of 
dysphagia. A scarcity of local data is available as regards identifying risk factors associated with recalcitrancy. 
Methods: Single-centre retrospective audit of PS undergoing endoscopic management between 1 March 2018 and 1 
March 2022, aiming to identify recalcitrancy risk factors. 
Results: Of 69 patients, 37 were male, (53.4%) and 27 (39.1%) were diagnosed with recalcitrant strictures. Most strictures 
were distal (53, 76.8%) with an associated hiatus hernia in 52 (75.4%). While comorbidities were not associated with 
recalcitrancy, younger age was a risk factor with recalcitrant stricture group median age of 51 (IQR 38.5–61.0 years) 
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intervention complication rate (total 265 oesophageal dilatations) and there were two mortalities in the cohort (one from 
suspected aspiration pneumonia and one from a suspected missed oesophageal perforation). 
Conclusion: Peptic stricture recalcitrancy is common in our setting and an association with taking antiretroviral medication 
was a novel finding in this study.
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fully covered self-expanding metal stents (SEMS) may 
occasionally be required.1,2,15 

There remains a paucity of international data on benign 
oesophageal strictures in general and their risk factors for 
recalcitrance with a complete absence of data in the South 
African context. This study aims to audit local peptic 
oesophageal strictures and attempts to identify factors 
associated with stricture recalcitrance. Early identification 
will facilitate counselling these patients regarding likelihood 
of prolonged invasive treatment modalities. In addition, this 
data will assist the unit with financial planning as treatment 
duration of the recalcitrant strictures is longer and has 
financial implications that need to be factored in during 
budget allocation.

Methods 

Patient population 
This is a single-centre retrospective study of all adult 
patients (>  18 years) with peptic strictures presenting to 
the Upper Gastrointestinal Surgery Unit at Groote Schuur 
Hospital between 1 March 2018 and 1 March 2022 (study 
approved by the University of Cape Town Human Research 
Ethics Committee, REF251/2021). Patients eligible for 
inclusion into the study were identified from a prospectively 
maintained registry of all endoscopy procedures performed 
by the Upper Gastrointestinal Surgery service at Groote 
Schuur Hospital (registry approved by the University of 
Cape Town Human Research Ethics Committee, REF 

031/2015). All adult patients presenting to the unit with 
dysphagia due to benign PS were included in the study. 
Patients younger than 18 years or those with malignant and 
benign oesophageal strictures other than PS were excluded. 
Patients with missing data, including demographics, 
stricture aetiology or management were excluded. The unit 
routinely takes biopsies of all oesophageal strictures and all 
patients included had histological confirmation excluding 
malignancy. Once stricture recalcitrancy was confirmed, 
repeat biopsies were routinely taken to exclude missed 
pathology.

Definitions 
A recalcitrant stricture was defined as either refractory or 
recurrent. Refractory strictures fail to achieve an oesophageal 
diameter of more than 14 mm after 5 sessions of endoscopic 
dilatations with 2-week intervals.2,5-8 A recurrent stricture is 
where there is an inability to maintain an oesophageal luminal 
diameter of more than 14 mm for more than 4 weeks after 
achieving an initial diameter of 14  mm.2,8 Dysphagia was 
graded using a system previously described by Earlam et al.18 
(grade 0: normal swallowing, grade 1 occasional difficulty to 
swallow solid food, grade 2 occasional difficulty swallowing 
minced solids, grade 3: unable to swallow minced foods, 
grade 4: unable to swallow pureed or liquidised foods and 
grade 5: unable to swallow liquids or saliva). Although not 
well defined in the literature, we further defined significant 
dysphagia as equal to or more than grade 4 dysphagia, as 
most patients struggle to maintain adequate nutrition while 

a b

d e

c

Figure 1: a. Beginning of dilatation with stricture positioned mid balloon; b. Balloon partially inflated; c. Balloon fully 
inflated; d. Endoscopic view of distal benign peptic stricture pneumatic balloon dilatation; e. Endoscopic view post-balloon 
dilatation 
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only tolerating fluids. The first bougie dilator that was used 
to dilate the stricture was used as the index diameter of the 
stricture. In patients where a bougie dilator was not used at 
the initial endoscopy, an estimate of the luminal diameter 
was made by the endoscopist prior to intervention. Although 
index diameter severity has not been previously categorised, 
the authors decided on defining the index diameter as being 
mild, moderate, severe or extremely severe (mild: more than 
11  mm; moderate: 9–11 mm; severe: 6–8  mm; extremely 
severe: less than 6 mm) – these ranges were decided upon by 
the authors of this study and have not been used previously. 
The oesophagus was divided into proximal, mid and distal 
oesophagus (proximal: less than 20 cm from incisors; mid: 
20–30 cm from incisors, and distal: more than 30 cm from 
incisors). 

Endoscopic dilatation technique 
With patients in the left lateral position, an endoscopic 
dilatation is performed using a standard gastroscope. 
This is performed simultaneously with fluoroscopy and 
pharyngeal xylocaine spray plus intravenous conscious 
sedation with individualised combinations of midazolam, 
fentanyl or propofol. Nasal prong oxygen and non-invasive 
blood pressure, pulse and oxygen saturation monitoring are 
standard. Endoscopic balloon dilatation (EBD), bougienage, 
incisional therapy, intralesional steroid injection and 
temporary stenting are available as dilatation treatment 
modalities in our unit. The choice of which therapy is 
used is left up to the discretion of the endoscopist. For 
PS management, EBD and serial bougienage are the most 
frequently employed options. The gastroscope is first 
passed to confirm the presence of the stricture, determine 
stricture position and if traversable, and to confirm presence 
or absence of a hiatus hernia. If the gastroscope passes the 
stricture before any dilatation, the residual index diameter 
of the stricture is presumed to be ≥ 11  mm. The starting 
size and type of dilator utilised is at the discretion of the 
attending endoscopist. 

Bougienage is performed over a standard hydrophilic soft-
tipped 0.035” guidewire with serial Savary Gillard dilators 
and gradual incremental size increases (at the endoscopists 
discretion), with each dilatation performed under fluoroscopic 
guidance. EBD is performed using over-the-wire, through 
the-scope (TTS) balloons with a mixture of 50% water to 
50% radio-opaque contrast for balloon insufflation using a 
hydrostatic device with pressures according to manufacturer 
specifications correlating to specific diameters. TTS balloons 
are insufflated during continuous fluoroscopy, ideally with 
the stricture “waist” positioned mid-balloon. Duration of 
insufflation is 120 seconds. Figure 1 demonstrates EBD 
under fluoroscopic guidance and endoscopic view of the 
stricture dilatation. Bougienage is favoured where possible 
due to cost. On completion of any dilatation, a review of the 
dilated area is routinely performed by repeat gastroscopy. 
If any concern for a full-thickness tear exists, contrast is 
injected into the oesophageal lumen under fluoroscopy to 
evaluate for any extravasation. 

Temporary fully covered self-expanding metal stents 
(SEMS) are occasionally placed in specific circumstances 
for PS, either as an immediate management of iatrogenic 
stricture perforations or when the performance status or 
nutritional state of the patient precludes safe dilatation. 
These stents are then removed within 4–6 weeks with 

the patient subsequently joining a scheduled dilatation 
programme. Dilatation intervals are usually between 
2–4 weeks, with shorter intervals scheduled for severe or 
extremely severely narrow strictures. Restrictions as regards 
transport availability from rural areas are factored in. All 
patients diagnosed with PS are routinely placed on chronic 
twice daily PPI and asked to modify their risk behaviours. 
Patients are followed-up until complete stricture resolution 
with no dysphagia or are lost to follow-up.

Assessment of outcomes 
The following data categories were collected: patient 
demographics, comorbidities, chronic medication, patient 
reported smoking and substance use, GORD symptoms, 
prior or present H2 receptor antagonist or PPI use and the 
degree of dysphagia on initial presentation. Endoscopy 
findings were recorded with emphasis on position of 
stricture, residual lumen, dilatation technique employed, 
maximum dilatation size achieved, immediate technical 
success or any procedural complications (as per the Clavien-
Dindo classification).19 Subsequent dilatation frequency 
and interval duration were noted until clinical resolution of 
dysphagia, achievement of endoscopic success or until the 
end of the study period. 

Statistical analysis 
Data analysis was done using Microsoft Excel and IBM 
SPSS Statistics (version 29.0.0.0). Patient demographics, 
PS details and management were described using simple 
descriptive statistics, with mean +/- standard deviation for 
parametric data and median with interquartile range for 
non-parametric data. Univariate analyses were performed to 
assess for any factors associated with stricture recalcitrance 
using chi-square test for univariate categorical data and 
Kruskal-Wallis test to allow for comparison of multiple 
groups with non-parametric data. Single factors (not multiple 
groups) found to be significant were further analysed using 
odd’s ratio. A p-value of < 0.05 was considered statistically 
significant. The factors that were evaluated for association 
with recalcitrance included the patients age, gender, 
comorbidities, including medication use (specifically ARV 
use) recreational substance use, initial degree of dysphagia, 
stricture position, presence of a hiatus hernia, number of 
dilatations and index stricture diameter. 

Results 
A total of 69 patients (32 female; 37 male) with peptic 
strictures met the inclusion criteria. The median age was 56 
years. Recalcitrant strictures were diagnosed in 27 (39.1%) 
while 42 (60.9%) patients had non-recalcitrant strictures. 
Common comorbidities included hypertension, type II 
diabetes mellitus, dyslipidaemia, chronic obstructive airway 
disease and human immunodeficiency virus (HIV) infection. 
Seven patients (25.9%) with recalcitrant strictures were 
on antiretroviral (ARV) therapy. Smoking was the most 
common recreational substance used, followed by alcohol. 
In the recalcitrant group of patients, 48% (n = 13) presented 
with significant dysphagia at their primary endoscopic 
dilatation, while in the non-recalcitrant group only 23.8% 
(n = 10) had significant dysphagia.

The majority (n  =  53; 76.8%) presented with distal 
oesophageal strictures; 14 had mid-oesophageal strictures 
and two patients had proximal strictures. A hiatus hernia 
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Table I: Association between potential risk factors and recalcitrant peptic strictures 

      Not recalcitrant Recalcitrant p-value Odd’s ratio 

Age – median (IQR) years     62.5 (48.5–70.8) 51.0 (38.5–61.0) 0.044*   

    Total n % n %     

Gender Female 32 21 65.6 11 34.4 0.455   

  Male 37 21 56.8 16 43.2     

Comorbidities None 22 12 54.5 10 45.5 0.465   

  Yes 47 30 63.8 17 36.2   

Hypertension No 50 27 54.0 23 46.0 0.06   

  Yes 19 15 78.9 4 21.1   

Diabetes No 63 38 60.3 25 39.7 0.762   

  Yes 6 4 66.7 2 33.3   

Hypercholesterolemia No 65 40 61.5 25 38.5 0.649   

  Yes 4 2 50.0 2 50.0   

COAD No 65 40 61.5 25 38.5 0.649   

  Yes 4 2 50.0 2 50.0   

HIV No 57 37 64.9 20 35.1 0.137   

  Yes 12 5 41.7 7 58.3   

ARVs No 59 39 66.1 20 33.9 0.032* 4.55 (95% CI 1.06–19.51)¶ 

  Yes 10 3 30.0 7 70.0     

Substances No 52 32 61.5 20 38.5 0.843   

  Yes 17 10 58.8 7 41.2   

Smoking No 55 34 61.8 21 38.2 0.751   

  Yes 14 8 57.1 6 42.9   

Recreational drug use No 68 41 60.3 27 39.7 0.423   

  Yes 1 1 100.0 0 0.0   

Alcohol No 65 40 61.5 25 38.5 0.649   

  Yes 4 2 50.0 2 50.0     

Initial dysphagia degree Grade 0–2 26 24 92.3 2 7.7 < 0.001* 16 (95% CI 3.34–76.65)¶ 

  Grade 3–4 42 18 42.9 24 57.1     

Stricture position Proximal 
< 20cm 

2 1 50.0 1 50.0 0.497   

  Mid 20–30 cm 14 10 71.4 4 28.6   

  Distal >30cm 53 31 58.5 22 41.5     

Hiatus hernia No 14 10 71.4 4 28.6 0.354   

  Yes 52 30 57.7 22 42.3     

Dilatations n 0 Dilatations 25 23 92.0 2 8.0 < 0.001*   

  1–2 Dilatations 20 15 75.0 5 25.0    

  3–5 Dilatations 12 4 33.3 8 66.7   

  > 5 Dilatations 12 0 0.0 12 100.0     

Index stricture diameter < 6 mm 3 1 33.3 2 66.7 < 0.001*   

  6–8 mm 21 8 38.1 13 61.9    

  9–11 mm 13 6 46.2 7 53.8   

  >1 1mm 32 27 84.4 5 15.6     

IQR – interquartile range, HIV – human immunodeficiency virus, COAD – chronic obstructive airway disease, LDL – lower than detectable limit, ARVs – antiretrovirals; 
*p-value < 0.05, ¶ Odds ratio > 1.0 
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was diagnosed endoscopically in 52 patients (75.4%). In 22 
patients, while the PS was noted, the residual oesophageal 
lumen was wide enough to easily allow scope passage and 
as such no dilatation was required. The remaining 47 all 
required one or more dilatations (Table I), with patients 
requiring more than 3 dilatations later all meeting the 
definition for recalcitrancy (either refractory or recurrent). A 
total of 265 dilatations were performed in this cohort. Forty 
patients had only bougie dilatations, 4 patients had both EBD 
and bougie dilatation. None of the patients were managed 
with EBD only. Although available in the unit, none of the 
patients included in this study were managed with either 
incisional therapy or intralesional steroid injections. 

Fourteen patients required temporary oesophageal stenting 
prior to entering the dilatation programme. The decision for 
temporary stenting with a fully covered SEMS was made if 
the patient was subjectively deemed to be very frail, severely 
malnourished or had a pin-point residual oesophageal 
diameter considered by the endoscopist to be high risk for 
perforation during dilatation. In total 24 temporary stents 
were placed in these 14 patients with some patients having 

multiple stents replaced over time. The majority (n  =  11, 
79%) of stented patients were from the recalcitrant stricture 
group. Two patients (14%) were managed by stenting only. 
Eight patients continued with the dilatation programme after 
stent removal; four patients were lost to follow-up after 
primary stent placement. Two (14%) patients were dilated 
with both bougie and EBD following final stent removal, 
while the remainder by only bougie dilatation (n = 10;71%). 
Six (42%) strictures initially stented subsequently resolved 
during the study period, while a further 2 (14%) patients 
were lost to follow-up after having progressed to endoscopic 
dilatations. Two stented (14%) patients died during the study 
period (one of severe malnutrition, the second patient of 
metastatic cervical cancer). 

Table I shows the associations between potential risk 
factors and recalcitrant peptic strictures. Risk factors for 
recalcitrant peptic strictures included age (median age 62 
vs 51, p = 0,04), initial degree of dysphagia (n = 24 vs 18, 
OR 16 [95% CI 3.34–76.65], p-value < 0.001), number of 
dilatations (p  =  0.001), index stricture diameter and ARV 
usage (p  =  0.032; OR 4.55 [95% CI 1.06–19.51]). The 
patients who had these potential risk factors were likely to 
receive aggressive treatment strategies over a prolonged 
period of time, compared to those who did not have these 
potential risk factors. HIV status and smoking were not 
associated with recalcitrant strictures. Gender, comorbidities, 
presence of a hiatus hernia and stricture position were also 
not associated with recalcitrant peptic strictures. Outcomes 
of the 69 patients are presented in Figure 2.

Table II demonstrates endoscopic intervention-related 
complications during the study period. A total of 13 
patients had complications. There were four immediate 
complications that occurred during endoscopy, two partial- 
thickness tears managed endoscopically, a gastric perforation 
requiring an over the scope-clip closure of a small gastric 
defect and one sedation-related hypoxia necessitating a short 
period of bag-mask-valve ventilation and sedation-reversal. 
Two procedure-related deaths occurred in the dilatation 
cohort: one from a suspected aspiration pneumonia five 
days after last dilatation and one death from a suspected 
missed oesophageal perforation. This equates to a 2.3% 
immediate endoscopic intervention complication rate for 
265 interventions performed for this cohort. Eleven delayed 
stent-related complications occurred: nine early stent 
migrations and two failed removals of stents due to mucosal 
ingrowth after delayed patient return. 

Table II: Complications post-endoscopic intervention

Type of stricture 
Presence of 

complications 
  Clavien-Dindo classification 

1 

Yes  No  Grading Complications n

Recalcitrant 11 16 I  5

  II 1

  III(a) 3

  III(b) 0

  IV(a) 0

  IV 0

      V 2

Non-recalcitrant 2 40 I 0

  II 0

  III(a) 2

  III(b) 0

  IV(a) 0

  IV(b) 0

    V 0

1Classification of surgical complications according to Dindo et al.19

Total patients with peptic strictures:
69

Recalcitrant strictures:
27 (39.1%)

Stricture resolved 
with intervention:

10 (37.0%)

Never needed 
intervention:
21 (50.0%)

Lost to 
follow-up:
10 (37.0%)

Died:
2 (7.4%)

Lost to 
follow-up:
6 (14.3%)

Died:
2 (4.8%)

Ongoing need 
for dilatation:

5 (18.5%)

Stricture resolved 
with intervention:

12 (28.6%)

Non-recalcitrant strictures:
42 (60.9%)

Figure 2: Flow diagram of patient outcomes
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Discussion 
This study showed a higher recalcitrancy PS rate of 39%, 
compared to the approximate 10% shown in the international 
literature.8-10 The reasons for this are likely multi-factorial 
but may be difficult to identify from this dataset. Previously 
identified risk factors for refractory or recurrent strictures 
are numerous with narrow index diameter, higher dysphagia 
grade and number of oesophageal dilatations shown to 
be associated in our study, which correlates with prior 
studies.2,9,11,12 In addition, a younger age was also associated 
with recalcitrancy in this study. 

While 68% of the cohort were taking chronic medications 
for various comorbidities, the use of ARV medication, and 
not being HIV positive in itself demonstrated an association 
with recalcitrant strictures. This is a novel finding and the 
underlying aetiology or association is not clear. We postulate 
that the ARVs perhaps cause a pill oesophagitis. The exact 
ARV drugs taken by the patients could not be ascertained 
in the dataset and certain of the ARVs may have a higher 
association with recalcitrancy than others, but this could not 
be elucidated from this data. The most common mechanism 
of pill induced oesophageal mucosal injury is due to local 
acid or hyperosmolar mucosal burn resulting from pills 
being retained in the oesophagus.20 Medication that has 
previously been described to cause pill oesophagitis by 
this mechanism, includes ascorbic acid, ferrous sulphate, 
potassium containing tablets and antibiotics such as 
doxycycline, tetracyclines and clindamycin. Nonsteroidal 
anti-inflammatory drugs, aspirin, bisphosphonates and 
chemotherapy agents such as paclitaxel have also been 
described to cause local mucosal burn.20 Patients with PSs 
are always encouraged to crush their tablets and advised to 
ingest the crushed tablet with copious amounts of fluid to 
help prevent pill oesophagitis. 

The corner stone in management of PSs remains usage of 
PPIs and endoscopic dilatation with either a bougie dilatator 
or EBD, with no differences in safety and efficacy between 
the 2 types of dilation techniques.1-3,9,11,13,15-17,21,22 Previous 
literature has demonstrated an 80–90% clinical success rate 
amongst patients who are managed with these modalities. 
Our local success rates for the endoscopic treatment of PS 
are considerably lower at 60.8%. The minority of patients 
that remain symptomatic despite these treatment modalities 
require prolonged periods of dilatation due to chronic 
inflammation and fibrosis that cannot be easily mediated with 
expansile, transient radial and longitudinal forces applied 
during dilatation.10 These patients require early identification 
and risk stratification, with counselling regarding possible 
treatment duration and potential intervention complications. 

Endoscopic dilatation with intralesional steroid injection 
using triamcinolone acetate is an alternative combination 
therapy for recalcitrant benign PSs.21,22 It is thought to 
inhibit inflammatory response, reducing collagen synthesis, 
fibrosis and chronic scarring.22 Steroid injection has 
been shown to reduce the number of required dilatations 
and increase the dysphagia free period.22 Triamcinolone 
acetate is unfortunately not available in South African state 
practice and our unit has had little success with alternative 
forms of available injectable steroids. Mitomycin C is an 
antineoplastic agent that has been used as an alternative or 
to supplement intralesional steroid injections, with positive 
outcomes reported predominantly in paediatric benign 
oesophageal strictures, but no definitive evidence presently 
exists for the use of Mitomycin C in adult patients. 21,22 

Incisional therapy is a further alternative treatment option 
recommended for short, simple strictures.21,22 A maximum of 

3 sessions of incisional therapy are recommended, after which 
alternatives should be considered if strictures persist.22 Short, 
fibrotic strictures as often seen with anastomotic strictures, 
lend themselves well to incisional therapy. However, in our 
prior experience the active inflammation usually present in 
PSs, does not readily avail itself to incisional therapy. While 
daily self-dilatation is reported as a successful alternative 
in refractory strictures, our institution only has one full set 
of bougie dilators and thus cannot accommodate sending 
patients home with these.23 For these reasons, none of the 
above adjunctive therapies were used in this cohort. 

Oesophageal stenting is a safe alternative modality for the 
management of benign PSs, usually recommended towards 
the end of the algorithm for the treatment of persistent 
strictures. Using SEMS is thought to increase the overall 
dilatation period of the stricture when compared to other 
dilatation alternatives; there is, however, no data to support 
this.21,22 SEMS are thought to reduce the rate of restricturing, 
by remodelling of the stricture while the stent is in place 
maintaining luminal patency.22 The stent is kept in place 
for 6–8 weeks but should not exceed 12 weeks to reduce 
the risk of mucosal ingrowth related to a hyperplastic tissue 
reaction.22 In our unit, oesophageal stenting was used as an 
alternative or in conjunction with bougie and sometimes 
balloon dilatation. When the index diameter of the stricture 
was deemed too narrow to allow for safe dilatation in a 
patient severely malnourished or frail (decided by the 
treating endoscopist), primary stenting was offered to avoid 
potential complications of stricture dilatation by bougie or 
EBD. Stenting was also offered as treatment progression 
following failed endoscopic dilatation in recalcitrant 
strictures. There was a 42% stricture resolution rate amongst 
the patients who were managed with oesophageal stents in 
this study thus making stenting a safe alternative bridging 
tool when other modalities of dilatation are not safe to 
perform. The literature demonstrates 35–45% clinical 
resolution rate amongst stented patients.22 Evidence shows 
that use of stenting reduces the number of dilatations and 
increases the dysphagia free periods.22 Care must be taken, 
though, when stenting distal benign strictures, as these 
tend to migrate in our experience and are often associated 
with worsening volume reflux when crossing the lower 
oesophageal sphincter. 

The strength of this study is that there is no local data 
published previously regarding factors associated with 
recalcitrant PSs or the management thereof. Limitations 
are the retrospective nature of the study; it is a single 
institution review and that local restrictions have forced 
deviations from internationally recommended treatment 
algorithms for recalcitrant benign strictures. Furthermore, 
the study participant numbers are limited, making statistical 
inferences difficult. The retrospective nature of the data 
makes it difficult to understand why the recalcitrancy rate is 
so high. The data is captured in a prospectively-maintained 
endoscopy registry, but is unable to assess for ongoing risk 
factors, such as cigarette smoking or compliance (or lack 
thereof) to PPI therapy. Another major limitation is that the 
study offers no data on nutritional status in these patients, 
which anecdotally often seems very poor in these patients, 
but not objectively well assessed. This might be an important 
factor in explaining the high rate of recalcitrant strictures 
in this setting, and could be the focus of future research in 
benign oesophageal strictures. Future research could also 
investigate the role of surveillance upper gastrointestinal 
endoscopies in patients who have a combination of GORD 
and these risk factors and, if further studies show a similar 
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association between ARV use and stricture recalcitrancy, 
investigating specific ARV regimens might prove useful. 

Conclusion 
In conclusion, recalcitrant PSs continue to be an ongoing 
cause of morbidity locally with lower treatment success rates 
despite availability of most internationally recommended 
endoscopic treatment modalities. Younger age, presenting 
degree of dysphagia, requiring more than 3 dilatations, 
smaller index stricture diameter and use of ARVs were 
all significantly associated with stricture recalcitrancy. 
Identifying at-risk patients early will allow management 
modification to improve outcomes, which may include 
increased patient counselling on the need for prolonged 
treatment and realistic outcome expectations. With improved 
psychological preparation and patient insight, treatment 
adherence and follow-up may improve. In addition, this 
data will assist the unit with financial planning as treatment 
duration of the recalcitrant strictures is longer and may 
occasionally be associated with complications, thus these 
financial implications would have to be factored in during 
budget allocation. 
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Introduction
Oesophagogastroduodenoscopy (OGD) is a critical diagnostic 
resource used in the evaluation of upper gastrointestinal 
symptoms and detection of malignancy. However, it remains 
a scarce and costly tool, particularly in resource-constrained 
environments such as South Africa, where equitable access 
to specialist services is limited.1 Optimising the utilisation of 
OGD is vital to ensure timely diagnosis of serious pathology 
while maintaining cost-effectiveness and accessibility for a 
broader patient population.2

Gastric and oesophageal cancers are of particular concern. 
Globally, gastric cancer ranks fifth in incidence and fourth 
in cancer-related mortality, while oesophageal cancer is 
eighth in incidence and sixth in mortality.3 In South Africa, 
oesophageal and gastric cancers contribute substantially 
to the cancer burden.4 Early diagnosis is crucial, as 
it significantly improves patient outcomes; however, 

symptomatology is often non-specific in the early stages, 
complicating the diagnostic process.5

International guidelines, such as those issued by the British 
Society of Gastroenterology (BSG), advocate for endoscopy 
in the presence of “red flag” symptoms, including dysphagia, 
unexplained weight loss, persistent vomiting, and iron- 
deficiency anaemia.6 These criteria are designed to prioritise 
high-risk individuals, ensuring that limited resources are 
directed toward those most likely to benefit. Nevertheless, 
these guidelines were developed in high-income settings 
and often assume the availability of advanced diagnostics 
and well-resourced healthcare systems, assumptions that 
may not hold in limited-resource settings, such as the public 
healthcare sector in South Africa.2,7-9

Although South Africa is classified as an upper-middle-
income country, substantial disparities exist between the 
public and private healthcare sectors.8,10,11 The public 
sector serves the majority of the population despite having 

Background: Oesophagogastroduodenoscopy (OGD) is an important diagnostic resource, but access remains limited in 
resource-constrained healthcare systems. Appropriate referral is therefore essential to maximise diagnostic yield while 
avoiding unnecessary use of limited endoscopic capacity. This study assessed the diagnostic yield and appropriateness of 
OGD referrals at a South African public-sector tertiary hospital.
Methods: A retrospective observational study was conducted of adults undergoing index diagnostic OGD at Groote 
Schuur Hospital between 26 March 2018 and 25 March 2022. Demographic characteristics, indications, urgency and 
endoscopic findings were obtained from a prospectively maintained endoscopy registry. Referral indications were assessed 
against predefined British Society of Gastroenterology (BSG) red-flag criteria. Endoscopic findings were categorised as 
normal, mild, significant or malignant, with malignancy requiring histopathological confirmation. Multivariable logistic 
regression was used to identify factors independently associated with confirmed malignancy and significant endoscopic 
findings.
Results: A total of 8 773 index diagnostic OGDs met the eligibility criteria. Among the 7 205 examinations for which 
appropriateness could be assessed, 80.2% met the BSG criteria. Complete endoscopic findings were available for 8 481 
examinations; 18.6% were normal and 16.8% demonstrated significant non-malignant pathology. Of 406 examinations 
suspicious for malignancy, 323 were histologically confirmed (3.8% of the overall cohort). Older age and male sex 
were independently associated with malignancy. Dysphagia was the strongest indication associated with malignancy, 
with approximately eightfold higher odds, and was also independently associated with significant endoscopic pathology; 
weight loss and vomiting were additionally associated with malignancy.
Conclusion: This South African tertiary OGD service had a lower rate of normal examinations than reported internationally, 
while the malignancy detection rate was comparable. Dysphagia was the strongest clinical predictor of malignancy 
and significant endoscopic pathology. These findings provide a local baseline for OGD utilisation and support further 
evaluation and local validation of referral criteria.
Keywords: endoscopy, gastrointestinal, diagnostic yield, South Africa
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substantially fewer healthcare personnel and financial 
resources.7,10,12 The number of gastroenterologists is also 
limited, estimated at 0.12 per 100 000 population compared 
with 1.41 in the United Kingdom and 3.9 in the United 
States, and below the recommended minimum of 0.22.8,11 

Endoscopy infrastructure is similarly constrained, with 
services concentrated predominantly in urban centres and 
some units reliant on ageing or donated equipment.9

These constraints contribute to the development of 
“closed” referral systems, where patients are triaged through 
specialist review before endoscopy is scheduled. While this 
structure supports quality control and efficiency, it may also 
delay access. In contrast, “open access” systems used in 
higher-income countries, allow direct referrals by primary 
physicians, potentially increasing throughput but at the risk 
of higher rates of inappropriate procedures.13

International studies have shown that rates of normal 
endoscopy range from 16.8–53.2%,13-16 with appropriateness 
of referral varying widely depending on the system used. 
While some studies from Europe and Asia report malignancy 
detection rates between 1.7% and 5.2%,14,16 no such data 
currently exist from South Africa. The lack of locally 
validated guidelines or standardised referral pathways 
further complicates evaluation of service efficiency and 
appropriateness.

This study therefore aimed to assess the diagnostic yield 
and appropriateness of OGD referrals at a South African 
public tertiary-level hospital, using BSG red-flag criteria as 
an international benchmark rather than as locally validated 
criteria.6 We evaluated the proportion of normal endoscopies, 
the rate of histologically confirmed malignancy, and the 
association between referral indications and significant 
endoscopic findings. The findings were intended to provide 
a local baseline against which future referral pathways and 
locally appropriate criteria for prioritising OGD can be 
evaluated in resource-constrained settings.

Methods

Study design and setting
This was a retrospective observational study of adult patients 
undergoing index diagnostic OGD at Groote Schuur Hospital 
in Cape Town, South Africa, one of two major public-sector 
tertiary academic hospitals serving a catchment population 
of approximately 4.8 million people.17 The study period 
extended over four years, from 26 March 2018 to 25 March 
2022. The manuscript was prepared in accordance with the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines.18

Patient selection
All adults aged 18 years or older who underwent an index 
diagnostic OGD through either the surgical or medical 
gastroenterology services during the study period were 
eligible for inclusion. Repeat and surveillance examinations, 
therapeutic or planned interventional procedures, and 
records with incomplete demographic or procedural data 
were excluded from the analysis.

Data collection
Data were extracted from the Groote Schuur Hospital 
Upper Gastrointestinal Surgery Registry, a prospectively 

maintained and ethically approved endoscopy registry 
(HREC R031/2015). This study received additional ethical 
approval from the University of Cape Town Human 
Research Ethics Committee (HREC 778/2022). No direct 
patient contact occurred, and all data were anonymised prior 
to analysis.

Collected variables included age, sex, urgency of 
procedure (emergent, urgent, elective), endoscopic 
indication, and procedural findings. Where biopsies were 
taken, histopathology results were obtained from the 
National Health Laboratory Service (NHLS) database. For 
patients who underwent multiple biopsies, all available 
reports were reviewed to confirm or exclude malignancy.

Classification of indications and findings
The appropriateness of each recorded indication for OGD 
was assessed retrospectively against the BSG guidance on 
indications for diagnostic upper gastrointestinal endoscopy.6 

An indication was classified as appropriate when it met one 
or more of the specified BSG criteria, including dysphagia; 
unexplained upper abdominal pain with weight loss; an 
upper abdominal mass with or without dyspepsia; persistent 
vomiting with weight loss; unexplained weight loss; iron 
deficiency anaemia; unexplained worsening dyspepsia; 
unexplained and persistent recent-onset dyspepsia in 
patients over 55 years of age; persistent long-term reflux; or 
dyspepsia unresponsive to six weeks of treatment in primary 
care. These criteria were used as an international benchmark 
and were not considered to represent locally validated South 
African referral criteria.

Endoscopic findings were categorised as normal, mild, 
significant or malignant. A normal examination was defined 
as one in which no abnormality was identified. Mild 
findings comprised non-serious abnormalities, including 
gastritis, oesophagitis and hiatus hernia. Significant findings 
comprised clinically important non-malignant pathology, 
including ulcers, strictures and varices. Malignant findings 
were defined as lesions considered suspicious for malignancy 
at endoscopy and subsequently confirmed histologically.

The appropriateness assessment was based on the 
indication recorded in the registry and the predefined BSG 
criteria. Formal assessment of inter-rater variability was not 
performed.

Data analysis
Data were analysed using Microsoft Excel and IBM SPSS 
Statistics, version 30.0.0.0. Descriptive statistics were used 
to summarise demographic and clinical characteristics. 
Continuous variables were expressed as means with standard 
deviations or medians with interquartile ranges, according to 
the distribution of the data.

Univariate analyses were performed to identify factors 
associated with confirmed malignancy and with significant 
endoscopic findings. Pearson’s chi-square test or Fisher’s 
exact test was used, as appropriate. Variables demonstrating 
an association with the outcome at a p-value of <  0.10 
on univariate analysis were subsequently entered into 
multivariable logistic regression models. The results of the 
logistic regression analyses were expressed as odds ratios 
with 95% confidence intervals and corresponding p-values. 
A two-sided p-value of < 0.05 was considered statistically 
significant.
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Results
During the 48-month study period, 8 773 index OGDs met 
the eligibility criteria. The demographic characteristics, 
appropriateness of indications and urgency of procedures 
are summarised in Table I. The cohort had a median age 
of 55 years and comprised slightly more women than men. 
Among the 7 205 examinations for which appropriateness 
could be assessed, the majority met the predefined BSG 
red flag criteria. Elective procedures constituted the largest 
proportion of examinations, followed by urgent and 
emergent procedures.

Endoscopic findings are presented in Table II. Of the 
8 481 examinations with complete recorded findings, most 
demonstrated mild abnormalities, while approximately 
one in five examinations was normal. Significant non-
malignant pathology was identified in a smaller proportion 
of examinations. Endoscopic examination raised suspicion 
of malignancy in 406 patients, of which histopathological 
assessment confirmed malignancy in 323 patients (3.8% of 
the overall cohort).

Multivariable analyses of factors associated with confirmed 
malignancy are shown in Table III. Patients with malignancy 
were older and more likely to be male than those without 
malignancy. Among the recorded indications, dysphagia was 
the strongest independent predictor of malignancy. Weight 
loss and vomiting were also independently associated with 
malignancy, whereas atypical chest pain and dyspepsia 
were associated with a lower likelihood of malignancy after 
adjustment. Other recorded indications did not demonstrate 
an independent association with malignancy.

Factors associated with significant endoscopic findings, 
including malignancy, are shown in Table IV. Older age and 

male sex were independently associated with significant 
pathology. Dysphagia and upper gastrointestinal bleeding 
(UGIB) were the principal indications associated with an 
increased likelihood of significant findings. In contrast, 
atypical chest pain, diarrhoea, dyspepsia and epigastric pain 
were independently associated with a lower likelihood of 
significant pathology. Weight loss, reflux, surveillance and 
vomiting were not independently associated with significant 
findings after adjustment.

Discussion
To our knowledge, this is the first study to describe the 
diagnostic yield, appropriateness of referral and malignancy 
detection rate of an upper gastrointestinal endoscopy service 
in a South African public-sector tertiary hospital. Data from 
other African settings assessing the appropriateness of OGD 
referrals are limited. In this cohort, 80.2% of indications that 
could be assessed met the predefined BSG red-flag criteria. 
This was substantially higher than the 40–46% reported from 
the Netherlands and Italy, but comparable to rates reported 
from Portugal (82.7%) and Malaysia (88.3%).13-16

These differences should be interpreted cautiously 
because definitions of an appropriate referral and referral 
pathways vary between healthcare systems. The Dutch and 
Italian studies were conducted in open-access systems, in 
which primary care practitioners can refer patients directly 
for endoscopy, potentially increasing the proportion of 
inappropriate examinations.14,16 Conversely, specialist-
mediated or “closed” referral systems may improve 
prioritisation but can also restrict access to patients whose 
symptoms are less specific. Thus, a high proportion of 
appropriate referrals cannot, by itself, be regarded as evidence 
of optimal utilisation. The objective is to balance avoidance 
of unnecessary procedures with timely investigation of 
patients with clinically important disease.

The lower rate of normal examinations in our cohort is 
relevant in this context. Only 18.6% of examinations were 
normal, compared with 36.1% in the Netherlands, 49.3% 
in Malaysia, 53.0% in Italy and 82.7% in Portugal.13-16 
A Ghanaian study reported a normal endoscopy rate of 
41.4%.19 Our lower rate, together with the high proportion 
of referrals meeting BSG criteria, may indicate effective 
selection of patients at higher risk of significant pathology. 
However, an alternative explanation is that patients with less 
severe or less specific symptoms may not reach endoscopy 
because of restricted access. South African patients may 
face substantial barriers including geographical distance 
from endoscopy services, transport costs, limited access 
to primary healthcare and complex referral pathways, with 
considerable differences in endoscopic availability between 
provinces.7,9,20 Consequently, the observed endoscopy 
population cannot be assumed to represent all patients in the 
catchment population who might potentially benefit from 
OGD.

This distinction is important because the study cannot 
determine whether patients who did not undergo endoscopy 
subsequently had significant pathology. The low normal-
endoscopy rate should therefore not be interpreted simply as 
evidence of efficient triage, nor as evidence that the service 
is failing to investigate sufficient patients. The study period 
also included the COVID-19 pandemic, when less urgent 
procedures were frequently deferred or cancelled, potentially 
altering the pattern of referrals and findings. These factors 
limit the extent to which the observed normal-endoscopy 
rate can be regarded as representative of routine practice.

Table I: General demographics, endoscopy indications and urgency

Variable

Age (n = 8425)

Median age (IQR), years 55 (42–67)

Sex (n = 8739) n %

Female 5 021 57.46

Male 3 718 42.54

Indication appropriate (n = 7205)

Yes 5 776 80.17

No 1 429 19.83

Urgency (n = 8655)

Elective 4 834 55.85

Urgent 2 218 25.63

Emergent 1 603 18.52
IQR – interquartile range. Percentages are calculated using the number of patients 
with available data for each variable. Age was unavailable for 348 patients, sex 
for 34 patients and urgency for 118. Appropriateness could be assessed in 7 205 
patients with a recorded indication.

Table II: Distribution of endoscopic findings by category 

Category n %

Normal 1 581 18.64

Mild 5 153 60.76

Significant 1 424 16.79

Malignant (histology proven) 323 3.81

Total * 8 481 100
*Endoscopic findings were unavailable or incompletely recorded for 292 of the  
8 773 eligible examinations.
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Despite the lower normal-endoscopy rate, the confirmed 
malignancy rate of 3.8% was similar to that reported in 
other international studies.14,16 This is noteworthy because a 
lower proportion of normal examinations might be expected 
to result in a higher proportion of detected malignancies if 
additional examinations were being directed towards high-
risk patients. The finding may reflect effective selection of 
patients with significant disease, differences in the underlying 
prevalence of malignancy, or differences in the classification 
of endoscopic findings between studies. For example, the 
Malaysian study classified minor abnormalities as a negative 
or normal result.14 Such differences make direct comparison 
of diagnostic yield between healthcare systems problematic.

As in previous studies, older age and male sex were 
independently associated with malignancy.14,16 Smoking 
could not be assessed because of inconsistent recording in 
the registry. This is an important limitation because smoking 
is an established risk factor for upper gastrointestinal 
malignancy and is also associated with other pathology, 
including refractory peptic ulcer disease and peptic strictures. 
Future registry development should therefore incorporate 

consistent recording of smoking and other relevant clinical 
variables.

The strongest indication associated with malignancy was 
dysphagia, with approximately eightfold higher adjusted odds 
of malignancy compared with patients without dysphagia 
(OR 7.64, 95% CI 5.46–10.70). Almost one in five patients 
presenting with dysphagia had confirmed malignancy, 
compared with 2.5% of those without dysphagia. Dysphagia 
was also independently associated with significant endoscopic 
pathology. This strong association supports dysphagia as an 
important prioritising symptom when endoscopic capacity 
is limited. Its association with malignancy is consistent with 
its established role as an alarm symptom.21 Weight loss was 
also independently associated with malignancy, while the 
association with vomiting was less expected and should be 
interpreted cautiously until confirmed in other cohorts. When 
significant endoscopic findings, including malignancy, were 
considered as the outcome, dysphagia and UGIB were 
independently associated with significant pathology. This is 
clinically plausible, given the association of both symptoms 
with important structural and mucosal disease. Conversely, 

Table III: Multivariable analysis of demographic characteristics and endoscopy indications associated with malignancy

Malignancy No malignancy p-value Adjust 
p-value

Adjusted ORc 
(95% CI)

Demographicsa (n = 8 425)

Age (median [IQR]) 62 (53–69) years 55 (41–66) years < 0,001 < 0.001 1.03 (1.02–1.04)

n % n % 

Sex Female 122 2.5 4724 97.5 

Male 198 5.5 3 381 94.5 < 0.001 < 0.001  2.40 (1.85–3.11)

Indication for endoscopyb (n = 7 552)

Anaemia No (n = 6 227) 248 4.0 5 979 96.0 0.006 0.146  

Yes (n = 1 325) 32 2.4 1 293 97.6    

Atypical chest pain No n = 7 221) 278 3.8 6 943 96.2 0.002 0.019 0.18 (0.05–0.76)

Yes (n = 331) 2 0.6 329 99.4    

Diarrhoea No (n = 7 439) 279 3.8 7 160 96.2 0.110  

Yes (n = 113) 1 0.9 112 99.1    

Dyspepsia No (n = 5 434) 254 4.6 5 230 95.4 < 0.001 0.001 0.463 (0.29–0.74)

Yes (n = 2 068) 26 1.3 2 042 98.7    

Dysphagia No (n = 6 976) 171 2.5 6 805 97.5 

Yes (n = 576) 109 18.9 467 81.1 < 0.001 < 0.001  7.64 (5.46–10.70)

Epigastric pain No (n = 6 597) 261 4.0 6 336 96.0 0.003 0.195  

Yes (n = 955) 19 2.0 936 98.0    

LOWd No (n = 7 257) 260 3.6 6 997 96.4 0.004 0.013 1.94 (1.15–3.29)

Yes (n = 295) 20 6.8 275 93.2    

Reflux No (n = 7 453) 276 3.7 7 177 96.3 0.860  

Yes (n = 99) 4 4.0 95 96.0    

Surveillance No (n = 6 980) 264 3.8 6 716 96.2 0.231  

Yes (n = 572) 16 2.8 556 97.2    

UGIBe No (n = 6 471) 239 3.7 6 232 96.3 0.873  

Yes (n = 1 081) 41 3.8 1 040 96.2    

Vomiting No (n = 7 415) 270 3.6 7 145 96.4 0.025 < 0.001 3.31 (1.63–6.71)

Yes (n = 137) 10 7.3 127 92.7 

aExcluding 348 records with incomplete data, bExcluding 1 221 incomplete records, cAdjusted p-value and adjusted odds ratio from multivariable logistic regression only for 
variables that remained statistically significant, dLOW – loss of weight, eUGIB –  upper gastrointestinal bleeding
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atypical chest pain, diarrhoea, dyspepsia and epigastric pain 
were independently associated with a lower likelihood of 
significant findings. The Ghanaian study similarly reported 
a negative association between dyspepsia and significant 
findings, as did the Portuguese study, while the other 
negative associations observed in our cohort have not been 
consistently reported in the comparable literature.15,19 

These findings should not be interpreted as suggesting 
that patients with non-red-flag symptoms should be denied 
endoscopy. Dyspepsia, epigastric pain and other non-specific 
symptoms remain common clinical presentations, and 
the absence of a BSG red-flag symptom does not exclude 
significant pathology.6 Rather, the findings support the use 
of clinical characteristics to prioritise limited endoscopic 
capacity while recognising that clinical judgement remains 
essential. The BSG criteria were developed in a different 
healthcare environment and were used in this study as an 
international benchmark, not as validated South African 
referral criteria.

The principal limitation of this study is the retrospective 
use of registry data, with incomplete information requiring 
different analytic denominators. Age was unavailable for 348 
patients, sex for 34, endoscopic findings for 292 examinations 
and indication data for 1 221 examinations. These missing 

data may introduce selection bias if incomplete recording 
was related to the indication, patient characteristics or 
endoscopic findings. Appropriateness was also assessed 
retrospectively from the recorded indication against 
predefined BSG criteria, without formal assessment of inter-
rater variability. In addition, the registry included multiple 
endoscopists with differing levels of experience, potentially 
introducing variability in the recognition and recording 
of findings. These limitations highlight the importance of 
improving prospective data capture; mandatory fields for 
demographic, indication and procedural information are 
planned for the registry. 

The study nevertheless provides an important local 
baseline. The combination of a relatively low normal-
endoscopy rate, an 80.2% rate of indications meeting 
the predefined BSG criteria and a malignancy detection 
rate comparable with international reports suggests that 
the tertiary service is receiving a population enriched for 
clinically relevant pathology. Whether this represents 
optimal utilisation cannot be determined from diagnostic 
yield alone, because the study does not capture patients 
who were referred but did not undergo endoscopy. Future 
prospective and multicentre South African studies should 
therefore examine both patients undergoing OGD and 

Table IV: Multivariable analysis of factors associated with significant endoscopic findings, including malignancy

Significant Not significant p-value Adjust p-valuec Adjusted ORc 
(95%CI)

Demographicsa (n = 8425)

Age (median [IQR]) 59 (47–69) years 55 (41–66) years < 0.001 < 0.001 1.01 (1.01–1.02)

n % n %

Sex Female 817 16.9% 4029 83.1% < 0.001 < 0.001 1.60 (1.42–1.80)

Male 919 25.7% 2660 74.3%  

Indication for endoscopyb (n = 7 552)

Anaemia No (n = 6 227) 1 275 20.5% 4952 79.5% 0.131  

Yes (n = 1 325) 247 18.6% 1078 81.4%  

Atypical chest pain No (n = 7 221) 1 478 20.5% 5743 79.5% 0.001 0.008 0.64 (0.46–0.89)

Yes(n = 331) 44 13.3% 287 86.7%  

Diarrhoea No (n = 7 439) 1 516 20.4% 5923 79.6% < 0.001 0.001 0.26 (0.11–0.59)

Yes (n = 113) 6 5.3% 107 94.7%  

Dyspepsia No(n = 5 434) 1 294 23.6% 4190 76.4% < 0.001 < 0.001 0.56 (0.47–0.67)

Yes (n = 2 068) 228 11.0% 1840 89.0%  

Dysphagia No (n = 6 976) 1 318 18.9% 5658 81.1% < 0.001 < 0.001 2.37 (1.93–2.90)

Yes (n = 576) 204 35.4% 372 64.6%  

Epigastric pain No (n = 6 597) 1 382 20.9% 5215 79.1% < 0.001 0.017 0.78 (0.63–0.96)

Yes (n = 955) 140 14.7% 815 85.3%  

LOWd No (n = 7 257) 1 452 20.0% 5805 80.0% 0.118  

Yes (n = 295) 70 23.7% 225 76.3%  

Reflux No (n=7 453) 1 512 20.3% 5941 79.7% 0.012 0.052  

Yes (n = 99) 10 10.1% 89 89.9%  

Surveillance No (n = 6 980) 1 422 20.4% 5558 79.6% 0.098  

Yes (n = 572) 100 17.5% 472 82.5%  

UGIBe No (n = 6 471) 1 084 16.8% 5387 83.2% < 0.001 < 0.001 2.73 (2.33–3.21)

Yes (n = 1 081) 438 40.5% 643 59.5%  

Vomiting No (n = 7 415) 1 487 20.1% 5928 79.9% 0.112  

Yes (n = 137) 35 25.5% 102 74.5%      

Multivariate analysis of demographics and endoscopy indication for association of significant findings (including malignancy) on endoscopy. aExcluding 
348 records, with incomplete demographic data, bExcluding 1 221 incomplete records, cAdjusted p-value and adjusted odds ratio from multivariable 
logistic regression only for variables that remained statistically significant, dLOW – loss of weight, eUGIB – upper gastrointestinal bleeding
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those excluded or not referred and should evaluate whether 
international red-flag criteria adequately identify significant 
pathology in the local healthcare environment.

Conclusion
This study demonstrated a lower proportion of normal OGDs 
than reported in most comparable international studies, 
while the rate of confirmed malignancy was similar. Most 
indications that could be assessed met the predefined BSG 
red-flag criteria, and dysphagia was the strongest indication 
associated with malignancy and significant endoscopic 
pathology.

There is unlikely to be a single “ideal” normal OGD 
rate applicable to all healthcare systems. In South Africa, 
the appropriate balance will depend on disease prevalence, 
referral pathways, endoscopic capacity and access to 
alternative investigations. The present findings provide 
a baseline for future local and multicentre studies aimed 
at determining how international referral criteria can best 
be adapted and validated for the South African and wider 
African context.
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Introduction 
Gastric varices (GV) occur in 20% of patients with portal 
hypertension either in isolation or in combination with 
oesophageal varices.1 Although GVs account for only 
10–15% of variceal bleeding cases, the clinical course is 
characteristically more severe with profuse bleeding, higher 
transfusion requirements and rebleeding rates, frequently 
requiring multiple endoscopic and salvage interventions 
with consequent long-term mortality rates as high as 30%.2,3 
The complexity of management relates to two inter-related 
issues: gastric varices differ from oesophageal varices in 
their vascular anatomy and blood flow haemodynamics,4 
and underlying spontaneous portosystemic shunts result 
in higher rebleeding rates and influence the type of 
endoscopic intervention required.4 Standard endoscopy 
tends to underestimate true GV prevalence, making accurate 
endoscopic identification of high-risk subcategories crucial 
for optimal management.5

The optimal treatment for acute gastric variceal 
bleeding (GVB) as endorsed by the American Society of 

Gastrointestinal Endoscopy (ASGE),5 the National Institute 
for Health and Clinical Excellence (NICE),6 and the American 
Association for the Study of Liver Diseases (AASLD) 
practice guidelines7 recommend targeted endoscopic control 
after initial resuscitation. The Sarin anatomical classification 
identifies different bleeding risks according to gastric 
location which has important clinical implications: gastric 
variceal band ligation is used in Gastro-Oesophageal Varices 
type 1 (GOV1) varices while cyanoacrylate injection is 
effective in GOV1 and Isolated Gastric Varices type 1 
(IGV1) subcategories.8-10 Endoscopic ultrasound-guided 
cyanoacrylate injection has recently emerged with improved 
success rates and lower rebleeding.11 When conventional 
methods fail, emergency transjugular intrahepatic 
portosystemic shunt (TIPS) or balloon-occluded retrograde 
transvenous obliteration (BRTO) are salvage options, with 
surgical intervention as the final resort.12-14

Contemporary series report variable rates of initial 
haemostasis, recurrent bleeding and need for salvage 
interventions.9,15-17 Limited consensus exists on risk 

Background: Prognostic scores guide management of variceal haemorrhage, but comparative predictive data for 
intermediate and longterm survival in acute gastric variceal bleeding (GVB) are limited. This study evaluated the predictive 
value of Child-Pugh, MELD, MELD-Na and APACHE II scores for 90-day, 1, 3 and 5-year survival after acute GVB.
Methods: A retrospective cohort of 88 adults with endoscopically confirmed GVB treated between 1 January 1995 and 31 
December 2024 at a tertiary referral centre was analysed. Scores were calculated from admission data. Primary endpoints 
were allcause mortality at 90 days, 1, 3 and 5 years. Cox proportional hazards regression and Kaplan-Meier analyses were 
performed.
Results: The 88 patients (56 men, 32 women), mean age 48.1 years (± 15.9), had an index admission mortality of 13.6%. 
Cumulative mortality at 90 days, 1, 3 and 5-years was 21.6%, 31.8%, 46.6% and 51.1%. Thresholds of Child-Pugh ≥ 10, 
MELD ≥ 20, MELD-Na ≥ 25 and APACHE II ≥ 20 identified patients at high risk of mortality. APACHE II was consistently 
associated with mortality across all time horizons (HR 1.59 at 90 days; HR 1.48 at 5 years), with the largest hazard ratios 
among the evaluated prognostic scores in this cohort. Clinical predictors of poor outcome included balloon tamponade, 
endotracheal intubation, and high transfusion requirements. Biochemical markers (hyponatraemia, hyperbilirubinaemia, 
elevated creatinine) further stratified risk. Patients with lower threshold scores (Child-Pugh A, MELD < 20, MELD-Na 
< 25, APACHE II < 20) had significantly better survival. 
Conclusion: Prognostic thresholds of Child-Pugh ≥ 10, MELD ≥ 20, MELD-Na ≥ 25 and APACHE II ≥ 20 reliably 
stratify risk in acute GVB. APACHE II, by capturing systemic illness severity, demonstrated the strongest observed 
association with mortality across short- and long-term follow-up in this cohort. Integration of physiological and liver-
specific scoring into clinical decision-making may improve triage, guide early salvage interventions, and enhance survival 
in this high-risk population.
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stratification for early aggressive therapy or prioritising 
candidates for definitive procedures. In both resource-
constrained and tertiary settings, clinicians rely on 
prognostic scores to guide management.18-19 The Child-
Pugh (C-P) classification and Model for End-Stage Liver 
Disease (MELD) scores quantify hepatic dysfunction, 
MELD sodium (MELD-Na) incorporates hyponatraemia 
for refined mortality prediction, while Acute Physiology and 
Chronic Health Evaluation II (APACHE II) adds prognostic 
information in critically ill patients.18,19 Despite routine use 
in oesophageal variceal bleeding, comparative data on the 
performance of these scores specifically in acute gastric 
variceal haemorrhage and their ability to predict intermediate 
and long-term survival are sparse.

In the absence of a dedicated prognostic score for acute 
GVB, this analysis evaluates the predictive values of C-P, 
MELD, MELD-Na and APACHE II scores for intermediate 
(90-day, 1 year) and long-term (3 and 5 year) survival after 
endoscopic intervention, in order to identify prognostic 
scoring threshold levels to aid risk stratification and 
therapeutic decision-making in this high-risk population.

Methods
This retrospective cohort study analysed consecutive adult 
patients with life-threatening GVB treated in the Surgical 
Gastroenterology Unit (SGU) at Groote Schuur Hospital 
and the University of Cape Town Academic Hospital in the 
30-year period between 1 January 1995 and 31 December 

2024. Patient follow-up data collection continued until 
30 April 2026. The study followed the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines for reporting observational studies.20 
Inclusion criteria for the study were (1) age over 18 
years; (2) endoscopically proven confirmation of variceal 
bleeding; (3) the index endoscopic intervention and all 
subsequent endoscopic procedures were undertaken in the 
SGU. Exclusion criteria for the study were (1) age under 
18 years; (2) prior liver transplantation; (3) prior surgical 
shunt, splenectomy, or operative intervention for variceal 
bleeding; (4) prior TIPS, splenic embolisation or radiological 
intervention for variceal bleeding.

The anonymised and de-identified electronic medical 
information was retrieved from a prospectively maintained 
faculty ethics approved RedCap variceal registry. Data 
relating to baseline demographics, aetiology of portal 
hypertension, clinical and endoscopic information and 
biochemical variables and outcome were analysed (Table 
I). Sarin’s classification was used to categorise the GVs.8 
C-P score and grade (A, B, or C), MELD, MELD-Na scores 
and APACHE II scores were calculated and used to grade 
the severity of the underlying liver disease. Patient age, 
sex, aetiology of cirrhosis, concomitant hepatocellular 
carcinoma, C-P grade, presentation of active bleeding, type 
of GVs, C-P score and MELD scores were considered as 
potential confounders for comparison.

Table I: Baseline characteristics of the cohort according to 90-day mortality status

Risk Factors Total cohort (n = 88)1 Died < 90d (n = 19)1 Survived ≥ 90d (n = 69)1 p-value2

Age, mean (SD) 48.1 (15.9) 50.7 (16.4) 47.4 (15.9) 0.4

Male 56 (63.6%) 12 (63.2%) 44 (63.8%) > 0.9

Female 32 (36.4%) 7 (36.8%) 25 (36.2%)

Units blood transfused, median (range) 4.0 (4.0–6.0) 6.0 (6.0–8.0) 4.0 (4.0–5.0) < 0.001

Balloon tube: Yes 7 (8.0%) 7 (36.8%) 0 (0.0%) < 0.001

Balloon tube: No 81 (92.0%) 12 (63.2%) 69 (100.0%)

Endotracheal intubation: Yes 9 (10.2%) 9 (47.4%) 0 (0.0%) < 0.001

Endotracheal intubation: No 79 (89.8%) 10 (52.6%) 69 (100.0%)

Na ≤ 130 mmol 23 (26.1%) 15 (78.9%) 8 (11.6%) < 0.001

Na > 130 mmol 65 (73.9%) 4 (21.1%) 61 (88.4%)

Creatinine ≥ 120 μmol/L 11 (12.5%) 11 (57.9%) 0 (0.0%) < 0.001

Creatinine < 120 μmol/L 77 (87.5%) 8 (42.1%) 69 (100.0%)

Bilirubin ≥ 51 μmol/L 22 (25.0%) 13 (68.4%) 9 (13.0%) < 0.001

Bilirubin < 51 μmol/L 66 (75.0%) 6 (31.6%) 60 (87.0%)

Child-Pugh A 27 (30.7%) 0 (0.0%) 27 (39.1%) < 0.001

Child-Pugh B 34 (38.6%) 4 (21.1%) 30 (43.5%)

Child-Pugh C 27 (30.7%) 15 (78.9%) 12 (17.4%)

Child-Pugh score < 10 61 (69.3%) 4 (21.1%) 57 (82.6%) < 0.001

Child-Pugh score ≥ 10 27 (30.7%) 15 (78.9%) 12 (17.4%)

MELD < 20 75 (85.2%) 7 (36.8%) 68 (98.6%) < 0.001

MELD ≥ 20 13 (14.8%) 12 (63.2%) 1 (1.4%)

MELD-Na < 25 75 (85.2%) 7 (36.8%) 68 (98.6%) < 0.001

MELD-Na ≥ 25 13 (14.8%) 12 (63.2%) 1 (1.4%)

APACHE II < 20 78 (88.6%) 10 (52.6%) 68 (98.6%) < 0.001

APACHE II ≥ 20 10 (11.4%) 9 (47.4%) 1 (1.4%)
1Mean (±SD), n (%), Median (Q1–Q3)
2Wilcoxon rank sum test, Pearson’s chi-square test, Fisher’s exact test
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Details of the acute bleeding management protocol and the 
endoscopic interventional techniques used in our unit have 
been published in detail previously.21-23 If bleeding gastric 
varices were encountered, injection sclerotherapy (IST) with 
ethanolamine oleate or endoscopic variceal band ligation 
(EVL) or histoacryl/cyanoacrylate glue injection was used 
depending on the location and size of the varix.23 In patients 
with uncontrollable bleeding a Sengstaken-Blakemore 
balloon tube was inserted for tamponade.24 Endotracheal 
intubation was used for airway protection when necessary 
and further endoscopic procedures were performed within 24 
hours.23 In patients who had uncontrolled variceal bleeding or 
those with persistent refractory bleeding despite endoscopic 
intervention, radiological portosystemic shunting or salvage 
surgery was used as a rescue treatment. After discharge from 
hospital, patients underwent endoscopic follow-up after one 
month, three months and then every six months.

The primary end points of the study were 90-day, one-,  
three-, and five-year mortality. Primary sub-analysis 
differentiated between liver-related and non-liver-related 
deaths. Mortality due to haemorrhage (gastrointestinal 
bleeds), liver decompensation (encephalopathy, renal 
failure), or malignancy (HCC) were defined as liver-related 
deaths. Non-liver-related deaths were classified as death 
attributed to infection/s (sepsis, pneumonia, spontaneous 
bacterial peritonitis), cardiovascular disease or non-hepatic 
malignancy. Secondary endpoints were initial control of 
gastric variceal bleeding, subsequent rebleeding and the 
need for primary or secondary salvage procedures. All-
cause mortality data was retrieved from the Faculty RedCap 
variceal registry and the national mortality database.

Statistical methods
The characteristics of the patients were summarised as median 
(interquartile range (IQR)) or mean (± standard deviation) 
for continuous variables and numbers (percentages) for 
categorical data. Continuous variables were compared with 
independent t-tests, analysis of variance (ANOVA), or the 
nonparametric Mann-Whitney rank-sum test, as appropriate. 
Categorical variables were analysed with Pearson’s chi-
square test or Fisher’s exact test as appropriate. All tests were 
two-sided. Time-to-event analyses were performed using 
Cox proportional hazards regression to evaluate prognostic 
factors for short- and long-term outcomes following variceal 
bleeding. Survival time was defined as the number of days 
from the index bleed to death or last follow-up. Given the 
limited number of deaths during follow-up and the overlap 
among liver-specific prognostic scores, multivariable Cox 
regression was not performed to avoid overfitting and 
collinearity. Instead, separate Cox proportional hazards 
models were fitted for C-P grade, C-P score, MELD score, 
MELD-Na score, and APACHE II score at four predefined 
time horizons (90 days, 1 year, 3 years, and 5 years following 
the index bleed). Patients who remained alive beyond each 
time horizon were administratively censored at that time 
point. C-P grade was entered as a categorical variable with 
C-P A as the reference group. Hazard ratios (HRs) with 95% 
confidence intervals (CIs) and p-values were reported. A 
p-value of <  0.05 was considered statistically significant. 
All statistical analyses were performed using R statistical 
software (R Foundation for Statistical Computing, Vienna, 
Austria), version 4.6.0.

The study protocol was approved by the Human Research 
Ethics Committee (HREC Ref No. 710/2021) of the 
University of Cape Town, and the research was conducted 
in accordance with the Declaration of Helsinki.

Results 
A total of 626 patients with variceal bleeding were admitted 
to the SGU during the study period. In 88 patients (14.1%) 
bleeding was due to gastric varices, and this cohort forms the 
study population. Fourteen (15.9%) of the 88 patients had 
previously received endoscopic treatment for oesophageal 
variceal bleeding. The 56 (63.6%) men and 32 women had 
a mean age of 48.1 years (±15.9). Cirrhosis was caused by 
alcohol in 44 (50%) patients, hepatitis B virus (HBV) in 
9 (10.2%), both alcohol and HBV in 7 (7.9%), metabolic 
dysfunction-associated steatotic liver disease (MASLD) in 
6 (6.8%), primary sclerosing cholangitis (PSC) in 4 (4.5%), 
bilharzia in 3 (3.4%), cryptogenic cirrhosis in 3 (3.4%) 
and haemochromatosis in 1 (1.1%). Two patients had 
portal hypertension and gastric varices due to congenital 
hepatic fibrosis (2.3%) and nine had portal or splenic 
vein thrombosis (10.2%). Cirrhosis in three patients was 
complicated by metastatic hepatocellular carcinoma (HCC) 
and three further patients at presentation had, in addition to 
cirrhosis, advanced human immunodeficiency virus (HIV)  
(World Health Organization stage ≥ 3, CD4 cell count  
< 200 cells/mm3). The type of GV was GOV1 in 50 patients 
(56.8%), GOV2 in 31 patients (35.2%) and IGV1 in 7 
patients (8.0%). 

Endoscopic intervention in the 88 patients on 265 
occasions during the index admission included glue 
injection in 53 patients (60.2%), endoscopic variceal ligation 
(EVL) in 21 patients (23.9%), injection sclerotherapy 
(IST) with ethanolamine oleate in 9 patients (10.2%) and 
EVL+IST in 5 patients (5.7%) (glue n = 135, EVL n = 72, 
IST n  =  46, EVL+IST n  =  12). Median units of blood 
transfused were 4.0 (IQR 1.0–6.0). Nine patients required 
endotracheal intubation, ventilation and inotropic support 
during resuscitation and endoscopic intervention. Salvage 
intervention for intractable or recurrent bleeding during 
the index admission included balloon tamponade (n  =  7, 
8.0%) and TIPS (n = 1, 1.1%) and surgical intervention with 
a gastric devascularisation (n  =  2, 2.3%). The endoscopic 
failure rate of haemostasis during the index admission was 
9.1% (8/88 patients). Forty-two (47.7%) patients in addition 
to gastric varices, also required endoscopic intervention for 
bleeding oesophageal varices during the index admission 
(EVL+IST n = 20; EVL n = 18, IST n = 4).

Twelve of the 88 patients (13.6%) died in hospital during 
the index admission (median 7.5, range 1–51 days) of 
uncontrolled GVB n = 3, adult respiratory distress syndrome 
n = 3, liver failure n = 2, multi-organ failure n = 1, metastatic 
hepatocellular carcinoma n = 1, sepsis due to candidaemia 
n = 1, and a cerebrovascular event n = 1. In the 12 patients 
who died during the index admission the mean C-P score 
was 11.6 (± 1.9), mean MELD score was 22.3 (± 4.2) and 
the mean MELD-Na score was 26.7 (± 5.7). Mortality in C-P 
grade A was 0%, C-P grade B 8.8% and C-P grade C 33.3%.

During the study period the 88 patients underwent a total 
of 780 endoscopic procedures (range 1–34, mean 5), 265 
during the index admission and 515 procedures during 
subsequent follow-up. Gastric varices were eradicated in 
47 (77%) of 61 patients alive at 1-year during follow-up 



245South African Journal of Surgery 2026;64 The page number in the footer is not for bibliographic referencing

endoscopy. Varices recurred in 5 patients after eradication 
and rebleed in 1 patient after eradication. Seventeen patients 
rebled before eventual endoscopic eradication of gastric 
varices. Endoscopic intervention failed to control GVB in 
20 patients, 4 during the initial endoscopy, and in 16 patients 
as a secondary event during the eradication process.

Ultimately, during the full long-term study period 
17 (19.3%) patients required a salvage procedure for 
endoscopically uncontrolled GVB. Salvage procedures 
included TIPS (n = 5), BRTO (n = 4), gastric devascularisation 
and splenectomy (n  =  3), oesophageal transection and 
gastric devascularisation (n  =  2), gastric devascularisation 
alone (n = 1), Warren distal splenorenal shunt (n = 1) and 
an Inokuchi selective portosystemic shunt between the 
coronary vein and the inferior vena cava (n  =  1). Three 
patients who underwent an emergency salvage procedure 
(devascularisation n  =  2, TIPS n  =  1) during the index 
admission died due to liver failure (n = 2) and candidaemia 
(n = 1). Thirteen of the 14 remaining salvage interventions 
are alive as of 30 April 2026: BRTO (n = 4, mean 2.5 years, 
range 1–4 years), TIPS (n = 4, mean 6.0 years, range 1–19 
years), devascularisation (n = 3, mean 12 years, range 2–16 
years), and shunts (n = 2, mean 17 years, range 6–29 years). 

Long-term follow-up showed substantial morbidity which 
included encephalopathy (n = 3) after TIPS which resolved 
on treatment, Klebsiella bacterial peritonitis (n = 3) which 
required IV antibiotics, aspiration pneumonia (n  =  2) and 
COVID pneumonia (n = 2). Three patients had postoperative 
complications, wound sepsis (n = 2) and one patient had a 
partial wound sheath dehiscence which required resuturing. 
Seven patients had oesophageal sequelae after interventional 
endoscopy which included oesophageal mucosal ulceration 
(n = 3), oesophageal stricture which resolved with dilatation 
(n = 3), and one patient developed candida oesophagitis.

Index admission hospital mortality was 13.6% (12/88), 
6-week mortality 15.9% (14/88), 90-day mortality 21.6% 
(19/88), 1-year overall mortality 31.8% (28/88), 3-year 
mortality 46.6% (41/88), and 5-year mortality was 51.1% 
(45/88). The leading causes of overall mortality at 5 years 
after discharge from hospital (n  =  31) were progressive 
liver failure (n  =  13) predominantly in C-P C patients 
with advanced decompensated cirrhosis, metastatic 
hepatocellular carcinoma in 5 patients, stage ≥  3 HIV in 
3 patients, uncontrolled recurrent oesophageal (n  =  4) 

and gastric (n = 3) variceal bleeding and acute respiratory 
distress syndrome (ARDS) in 3 patients. 

Overall survival rates at 90 days, 1-year, 3-years 
and 5-years were 78.4%, 68.2%, 53.4% and 48.9% 
respectively. On bivariate analysis, clinical characteristics 
which were significantly associated with 90-day mortality 
(p < 0.001) were ≥ 6 units of blood transfused, balloon tube 
placement and requirement for endotracheal intubation,  
while significant biochemical factors (p < 0.001) were 
Na ≤ 130 mmol/L, creatinine ≥ 120 µmol/L, bilirubin  
≥ 51 µmol/L. Prognostic scoring factors significantly 
associated with 90-day mortality (p < 0.001) were C-P score 
≥ 10, MELD ≥ 20, MELD-Na ≥ 25 and APACHE II score 
≥ 20 (Table I). Ninety-day mortality for C-P grade C patients 
was 55.6%, for C-P score ≥ 10 48.4%, MELD score ≥ 20 
91.7%, MELD-Na score ≥ 25 91.7%, and APACHE II score 
≥ 20 90% (Table II). The MELD ≥ 20 and MELD-Na ≥ 25 
groups each included only 12 patients. Consequently, the 
corresponding survival estimates were less precise, with 

Table II: Kaplan-Meier estimated survival probabilities according to prognostic factors in 88 patients with bleeding gastric varices 

Score n 90-day survival 1-year survival 3-year survival 5-year survival Log-rank p-value

Child-Pugh A 27 100.0% 100.0% 84.2% 79.8%

Child-Pugh B 34 88.2% 73.5% 58.8% 55.4%

Child-Pugh C 27 44.4% 29.6% 14.8% 4.9% < 0.001

Child-Pugh score < 10 61 93.4% 85.2% 69.9% 66.0%

Child-Pugh score ≥ 10 27 44.4% 29.6% 14.8% 4.9% < 0.001

MELD < 20 75 90.7% 78.7% 62.1% 55.7%

MELD ≥ 20 13 7.7% 7.7% 0.0% 0.0% < 0.001

MELD-Na < 25 75 90.7% 78.7% 62.1% 55.7%

MELD-Na ≥ 25 13 7.7% 7.7% 0.0% 0.0% < 0.001

APACHE II < 20 78 87.2% 75.6% 59.7% 53.6%

APACHE II ≥ 20 10 10.0% 10.0% 0.0% 0.0% < 0.001
*Values are Kaplan-Meier estimated survival probabilities at each follow-up time point.
**Values represent estimated numbers of patients surviving at each time point based on Kaplan-Meier survival estimates

Table III: Univariable Cox proportional hazards models for all-
cause mortality 

Outcome Variable HR 95% CI p-value

90-day survival Child-Pugh score 2.01 1.54–2.63 < 0.001

MELD 1.28 1.18–1.38 < 0.001

MELD-Na 1.26 1.16–1.36 < 0.001

APACHE II 1.59 1.38–1.82 < 0.001

1-year survival Child-Pugh score 1.76 1.47–2.12 < 0.001

MELD 1.25 1.17–1.34 < 0.001

MELD-Na 1.23 1.15–1.30 < 0.001

APACHE II 1.51 1.36–1.68 < 0.001

3-year survival Child-Pugh score 1.59 1.38–1.82 < 0.001

MELD 1.24 1.17–1.31 < 0.001

MELD-Na 1.20 1.14–1.26 < 0.001

APACHE II 1.46 1.34–1.59 < 0.001

5-year survival Child-Pugh score 1.60 1.40–1.83 < 0.001

MELD 1.24 1.17–1.31 < 0.001

MELD-Na 1.20 1.14–1.26 < 0.001

APACHE II 1.48 1.36–1.61 < 0.001
CI – confidence interval, HR – hazard ratio
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wider confidence intervals, and should be interpreted with 
caution.

Patients with C-P grade A, C-P score < 10, MELD score 
< 20, MELD-Na score < 25 and APACHE II scores < 20 
had significantly better 90-day, 1, 3 and 5-year survival rates 
(Table II). Univariable Cox proportional hazards models 
demonstrated significant associations between APACHE II 
and mortality at 90 days, 1 year, 3 years and 5 years (HR 
1.59, 1.51, 1.46 and 1.48, respectively). At 90 days, MELD 
and MELD-Na were also significantly associated with an 
increased hazard of death (HR 1.28 and 1.26, respectively) 
(Table III). Six-week survival of gastric variceal types 
GOV1, GOV2 and IGV1 were similar (86.0, 83.9, 85.7%) 
(Table IV). Although IGV1 appeared to have higher 
estimated 5-year survival rates than those with GOV1 or 
GOV2 (85.7% vs. 40.8 and 49.9% respectively), the overall 
survival curves did not differ significantly among the three 
gastric variceal types (log-rank test, p = 0.1). 

Discussion 
This study represents the largest single-centre series of GVB 
in sub-Saharan Africa and demonstrates three key findings. 
First, endoscopic haemostasis was achieved in most patients, 
yet in-hospital mortality remained high (13.6%), reflecting 
the severity of underlying liver disease and systemic 
compromise. Second, survival declined progressively 
after discharge, with five-year mortality approaching 50%, 
consistent with international data where in-hospital mortality 
for GVB ranges from 10–20% and five-year mortality 
approaches 50%.1,3,5-7,15 The leading causes of death, 
progressive liver failure, hepatocellular carcinoma, HIV-
related complications, and recurrent variceal bleeding reflect 
the multifactorial nature of mortality in cirrhotic patients.18,19 
Thirdly, this study identified clinically useful thresholds of 
C-P ≥  10, MELD ≥  20, MELD-Na ≥  25 and APACHE II 
≥ 20 that were associated with increased mortality. Mortality 
was especially pronounced at the index admission in C-P C 
patients, in whom the death rate was 33.3%, compared to 0% 
in C-P A patients. These results are concordant with large 
multicentre studies demonstrating that the C-P grade remains 
a consistent and powerful predictor of mortality following 
any variceal bleeding event.19,25,26 These findings reinforce 
the prognostic utility of established scoring systems in GVB, 
consistent with global literature.18,19 Although mortality rates 
in this cohort are comparable to those reported in Europe and 
Asia, the contribution of HIV and bilharzia to underlying 
liver disease is geographically distinctive highlighting the 
need for region-specific strategies that address the unique 
epidemiology of portal hypertension in Africa.

The study also highlights several clinical and biochemical 
predictors of poor outcome. Balloon tamponade, endotracheal 
intubation, and high transfusion requirements were strongly 
associated with index admission mortality. Biochemical 
markers including hyponatraemia, hyperbilirubinaemia, 
and elevated creatinine further stratified risk. These findings 

mirror international reports that emphasise the prognostic 
importance of renal dysfunction, electrolyte imbalance, and 
transfusion burden in variceal bleeding.18,19,26 The MELD 
family of scores has gained wide acceptance in predicting 
mortality in variceal bleeding.18,19,24 In the current cohort, 
MELD ≥  20 and MELD-Na ≥  25 scores demonstrated 
high hazard ratios for mortality, suggesting that these 
thresholds may be useful in identifying patients requiring 
more aggressive support or earlier consideration for TIPS. 
However, the MELD ≥ 20 and MELD-Na ≥ 25 groups each 
comprised only 12 patients; therefore, the corresponding 
survival estimates should be interpreted with caution because 
of their reduced precision. The strong association between 
hyponatraemia and mortality reflected in the MELD-Na 
score is particularly noteworthy. Hyponatraemia reflects 
severe portal hypertension, systemic vasodilation, and 
impaired renal perfusion and has been identified as a major 
determinant of post-haemorrhage outcomes in multiple 
studies.18,19,26 Univariable Cox regression demonstrated 
APACHE II had the largest hazard ratios for mortality, 
particularly at 90 days, indicating the strongest association 
with mortality among the prognostic scores evaluated. As 
this study did not formally compare model discrimination 
or calibration, these findings should be interpreted as 
demonstrating a stronger association with mortality rather 
than definitive superiority of APACHE II as a prognostic 
model. This finding supports earlier evidence that variceal 
bleeding mortality is strongly influenced by extrahepatic 
organ dysfunction, particularly respiratory and renal failure, 
and that critical care scoring systems may complement liver 
disease assessment in emergency triage.19,26 

The reported mortality associated with acute GVB varies 
widely and is dependent on the availability of an integrated 
skilled endoscopy service experienced with cyanoacrylate 
injection and a proficient radiological intervention team 
offering salvage decompression treatment.19,20 Globally, 
cyanoacrylate injection remains the gold standard for control 
of GVB, with haemostasis rates exceeding 80%.5,15,16 In this 
study the failure rate of 9.1% is within expected ranges and 
the acute haemostasis rate was comparable to or better than 
most series of patients treated with a tissue adhesive.9,11 
Differences observed between studies may reflect different 
injection techniques, different proportions of GV subtypes, 
and also inclusion of different patient populations.19,20 Some 
studies had a preponderance of noncirrhotic PHT, whereas 
in other studies more patients had cirrhosis and associated 
hepatic synthetic dysfunction.9,11,26,27 Sarin et al.8 reported 
that endoscopic success was weighted heavily by high 
efficacy in GOV1 (95% eradication) and was less effective 
for GOV2 and IGV1. In that study, rebleeding after elective 
EVS was less than 20% for patients with GOV1 and GOV2 
but higher in patients with IGV1 (53%).8

In the present study, patients with IGV1 demonstrated the 
highest estimated 5-year survival; however, this difference 
did not reach statistical significance. This finding should 

Table IV: Kaplan-Meier survival probabilities according to gastric variceal type

GV type n 6-week survival 90-day survival 1-year survival 3-year survival 5-year survival Log-rank p-value

GOV1 50 86.0% 78.0% 66.0% 45.6% 40.8%

GOV2 31 80.6% 77.4% 67.7% 57.6% 49.9%

IGV1 7 85.7% 85.7% 85.7% 85.7% 85.7% 0.10
*Values are Kaplan-Meier estimated survival probabilities at each follow-up time point
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be interpreted with caution as there were only 7 patients in 
the IGV1 group and 1 death. The GOV2 subgroup was also 
relatively small compared with the GOV1 subgroup. The 
limited sample size and small number of events reduced 
the statistical power of the log-rank test, increasing the 
possibility of a type II error. Consequently, the absence of 
a statistically significant difference does not necessarily 
indicate equivalent long-term survival among the gastric 
variceal subtypes.

The data documented must be interpreted in the light of 
inherent limitations which include the long duration of the 
study. In addition, there inevitably will be a selection bias 
as the unit functions as a tertiary referral centre for high-
risk patients. Management practices have evolved over the 
three decades, especially the availability of TIPS and BRTO, 
although core protocols remained consistent. Multivariable 
Cox regression was not performed due to the limited 
number of deaths and overlap among the prognostic scores 
which would have resulted in overfitting and collinearity; 
consequently, the reported associations should not be 
interpreted as independent effects. Additionally, this is a 
single-centre study, and results may not be generalisable 
to settings with different resources or expertise. The 
major strengths of this study include the sample size, a 
prospectively maintained registry, uniform management 
protocols, and detailed clinical and biochemical data. Few 
centres worldwide have comparable long-term experience 
managing GVB in a single specialised unit, making this 
dataset particularly valuable. A further strength is the 
analysis of real-world data from an unselected cohort of 
consecutively treated patients by the same lead author using 
specific endpoints. 

The findings of this study have several important 
implications for patients with major GVB that cannot 
be controlled endoscopically. This high-risk group is 
best managed in a tertiary referral unit with a skilled 
multidisciplinary team. Patients in whom endoscopic 
intervention fails to control bleeding should be identified 
early so that TIPS or BRTO can be performed before the 
deleterious consequences of deteriorating liver function and 
multi-organ failure occur. Prognostic scores such as CP, 
MELD, MELD-Na, and APACHE II should be routinely 
applied to guide management decisions and identify patients 
at high-risk of dying. Endoscopic glue injection remains the 
mainstay of therapy, but training and resource allocation 
should be prioritised to ensure its widespread availability. 

Conclusion
This study provides valuable insights into the management 
and outcomes of GVB in South Africa. The findings 
emphasise the importance of early risk stratification, 
aggressive resuscitation within evidence-based protocols, and 
timely referral for salvage procedures. The data demonstrate 
that mortality after acute GVB is driven primarily by the 
severity of underlying liver disease and acute physiological 
instability, rather than failure of endoscopic haemostasis 
alone. Prognostic scores remain essential tools with the C-P, 
MELD, MELD-Na, and APACHE II scores all providing 
meaningful risk stratification. APACHE II demonstrated 
the strongest association with mortality in this cohort, 
although formal comparisons of predictive performance 
were not undertaken. Expanding access to advanced salvage 
interventions such as TIPS and BRTO, alongside integrated 

management of comorbidities, offers the best opportunity to 
improve survival in this high-risk population.
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Introduction 
Achalasia is a rare oesophageal motility disorder with a 
global incidence of 0.78 cases per 100 000 person-years.1 
While the incidence in Africa is reportedly the lowest 
(0.09 cases per 100 000 person-years), this may be an 
underrepresentation due to a significant scarcity of data 
from the continent.1 Achalasia is characterised by abnormal 
peristalsis and failure of lower oesophageal sphincter 
(LOS) relaxation due to the loss of inhibitory innervation 
of the myenteric plexus of Auerbach.2,3 Although chronic 
inflammation of this nerve plexus has been described, the 
aetiology of primary achalasia is likely multifactorial. There 
appears be an association with autoimmune conditions as 
histological examination of the LOS shows evidence of an 
inflammatory response with T-cell infiltrates, with achalasia 
3.6 times more likely to occur in patients with a co-existing 
autoimmune condition.4-7  There exists a possible genetic 

predisposition as the condition has been reported in first 
degree relatives, monozygotic twins and patients with 
chromosomal abnormalities such as Down’s syndrome.8,9 

Viral pathogens have also been postulated to trigger the 
development of achalasia.10-12

While achalasia may present at any age, the peak 
incidence of presentation is between 30 and 60 years of 
age.13 The dominant symptom of dysphagia, typically for 
both fluids and solids, is gradually progressive and usually 
presents after some years of symptom compensation often 
culminating in unintentional loss of weight. Regurgitation 
of undigested food and commonly frothy saliva are regular 
complaints, especially when supine. Chest pain with 
achalasia may be due to a combination of progressive 
oesophageal distention, stasis oesophagitis, candidiasis 
or pill oesophagitis.14,15 Endoscopy, contrast swallow 
and high-resolution oesophageal manometry (HRM) are 
integral in the diagnostic work-up. Evaluation by HRM 

Background: Achalasia is a rare oesophageal motility disorder characterised by aperistalsis and failure of lower 
oesophageal sphincter (LOS) relaxation. While the aetiology remains unclear, autoimmune myenteric neuronal 
degeneration is suspected.
Methods: A retrospective review of the symptomatology and comorbidities present in a South African achalasia cohort 
undergoing high-resolution oesophageal manometry (HRM) between January 2012 and December 2024.
Results: During the 12-year study period, 258 patients with achalasia were included, with 181 (70.1%) newly diagnosed 
cases and 77 (29.8%) cases with an intervention prior to HRM. The median age was 47 (IQR 35–69) years with a slight 
female majority (n = 136; 52.7%). Median symptom duration prior to HRM was 36 months (IQR 12–84 months) with 
a median Eckhardt score of 7 (IQR 6–9). At time of achalasia diagnosis 12 patients (4.6%) had a known autoimmune 
condition.
Of the 217 patients having a oesophagogastroduodenoscopy (EGD) prior to their HRM, 54 (24.9%) were reported normal. 
Only seven (3.2%) of 219 contrast swallows performed were reported normal. Type I achalasia was most prevalent 
(n = 131, 50.8%), followed by type II (n = 121, 46.9%) and type III (n = 6, 2.3%). Compared to type II achalasia, type 
I had a significantly longer symptom duration prior to HRM (48 vs 24 months, p = 0.026) and lower rate of normal 
gastroscopy findings prior to HRM (12.2% vs 29.8%, p = 0.004). 
Conclusion: The clinical and manometric presentation of achalasia in South Africa is similar to previous international 
reports, however the associated presence of autoimmune conditions within this cohort is much less than detailed elsewhere.
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remains the gold standard with classification presently 
still into three manometric sub-types according to Chicago 
4.0; type I (absent contractility), type II (pan-oesophageal 
pressurisation) and type III (spastic).16,17 This differentiation 
into sub-types helps explain differences in presentation, 
treatment options and outcomes.

Our study aimed to evaluate presentation, endoscopic, 
radiological and manometric findings within a sub-Saharan 
achalasia cohort. We compared clinical and diagnostic 
variables between the three manometric achalasia subtypes 
and reviewed the prevalence of autoimmune conditions. 

Methods

Study design 
This was a retrospective descriptive cohort study of 
all patients diagnosed on high-resolution oesophageal 
manometry (HRM) with achalasia by the Oesophageal 
Motility Unit at Groote Schuur Hospital between 1 January 
2012 and 31 December 2024. The objectives of this study 
were to document the symptomatology and spectrum 
of comorbidities present within a South African cohort 
of confirmed achalasia patients, including the clinical 
presentation, the duration of symptoms at time of diagnosis 
on initial HRM, patient comorbidities, and associated 
investigations (oesophagogastroduodenoscopy [EGD], 
HRM and contrast swallow). 
However, due to the shortage 
of motility services available in 
South Africa, this initial HRM 
followed prior intervention 
for achalasia (where achalasia 
diagnosis was initially based 
only on contrast swallow and 
EGD) in selected cases. LOS 
metrics, including the median 
resting LOS pressure and the 
median integrated relaxation 
pressure (IRP) were only 
included for analysis in patients 
without prior intervention for 
achalasia.

Study population
All adult patients (> 18 years of 
age) diagnosed with achalasia 
on oesophageal HRM during the 
study period were evaluated for 
possible inclusion. Patients with 
oesophageal motility disorders 
not classified as achalasia 
were excluded. Duration of 
presenting symptoms prior 
to diagnosis of achalasia was 
determined as the period prior 
to the initial confirmatory HRM 
only. 

Patient demographics and 
results of relevant investigations 
(HRM, EGD and contrast 
swallow) of confirmed achalasia 
patients were documented with 
patient folder review confirming 

the presence of any comorbidities. In addition, chronic 
prescriptions were assessed with relevance to the treatment 
of any additional comorbidities. 

Definitions

Achalasia diagnosis by high resolution manometry
HRM was performed using the SolarTM GI HRM system from 
Laborie Medical Technologies Corporation with a 24-channel 
water-perfused catheter, according to the modified protocol 
initially taken from the Chicago Classification version 3.0 
and more recently version 4.0.16 LOS metrics were captured 
and depending on the manometric pattern, categorised into 
achalasia sub-types (Figure 1).

Symptom duration and severity
Symptom duration was defined in months from symptom 
onset (as reported by the patient) to achalasia confirmation 
on HRM. The Eckardt score was used to define symptom 
severity (Addendum 1).17

Endoscopy
A retrospective review of available EGD reports were 
assessed as to whether the EGD was deemed normal by the 
attending endoscopist or if findings were noted in keeping-

Figure 1: Characteristic high-resolution oesophageal manometry and contrast swallow 
findings in the three types of achalasia

In all three the median integrated relaxation pressure is above normal (> 18mmHg with 
24 channel water-perfused catheter in a supine position using MMS Laborie software). 
a. Type I achalasia: 100% failed peristalsis; very dilated, “bird’s beak”. b. Type 
II achalasia: ≥ 20% pan-oesophageal pressurisation (note also the oesophageal 
shortening demonstrated by the upward movement of the lower oesophageal sphincter 
pressure line); moderate to very dilated, significant stasis. c. Type III achalasia (≥ 20% 
premature (spastic) contractions (distal latency in this image was 4.2 seconds (normal  
> 4.5 seconds); less dilatation, “cork-screw”, tertiary contractions
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with a possible oesophageal dysmotility disorder (including 
dilatation or tortuosity of the oesophagus, retained 
saliva/fluid/food, stasis oesophagitis and/or oesophageal 
candidiasis and a “tight” but intubatable OGJ).

Contrast swallow 
Contrast swallow oesophagograms and reports were 
retrospectively reviewed on Picture Archiving and 
Communicating System (PACS) where available. Most 
were simple contrast swallows and not formal timed 
contrast swallow studies. While a bird’s beak or rat’s tail 
sign is almost pathognomonic of achalasia, if oesophageal 
dilatation, tortuosity, delayed oesophageal emptying with a 
contrast-fluid level or tertiary contractions were reported, a 
possible oesophageal dysmotility disorder was considered.17 
Normal contrast swallow reports by the reporting radiologist 
were noted as such.

Presence of comorbidities
Patient folders and prescription charts were retrospectively 
reviewed for the presence of any comorbidities. Within the 
comorbidities, special note was made of any autoimmune 
conditions.

Data analysis	
Data analysis was done using Microsoft Excel and IBM SPSS 
Statistics (version 28.0.1.1). The following data categories 
were described using simple descriptive statistics: patient 
demographics, medical comorbidities, clinical presentation, 
including Eckhardt score and dysphagia duration and grade 
at presentation. Manometry, contrast swallow and EGD 
findings were also included. Parametric data were described 
using mean with standard deviation and non-parametric 
data were described using median with inter-quartile range. 
Univariate analysis to assess for associations between 
numerous parameters and type of achalasia was performed 
using the chi-squared test for categorical data and the 
Kruskal-Wallis test to allow for comparison of multiple 
groups with non-parametric data. Further post-hoc multiple 
comparison analyses using the Mann-Whitney U test 
were performed on any variables shown to be statistically 
significant. Spearman’s Rank Correlation was used to assess 
for correlation between HRM metrics (LOSP and IRP) and 
total Eckardt symptom score. A p - value of < 0.05 was 
considered statistically significant. 

Results

Patient demographics, presentation and 
comorbidities

During the study period, a total of 258 patients were 
diagnosed with achalasia on HRM (Table I). Within 
this achalasia cohort, 181 patients (70.2%) were newly 
diagnosed, and 77 (29.8%) underwent HRM only post-
intervention (including 26 dilatations, 32 laparoscopic 
Heller’s myotomies and 19 patients with both previous 
dilatations and Heller’s myotomies). The age at initial 
diagnosis of achalasia was 47.0 years (IQR 35.0–69.3), with 
a narrow majority of female patients (136; 52.7%). Type III 
achalasia patients tended to be older at diagnosis, but this 
was not determined to be significant (Table II). 

In the newly diagnosed group, the duration of symptoms 
overall was a median of 36.0 months (IQR 12.0–84.0 
months). When symptom duration was reviewed as per 
achalasia subtype, type I and III achalasia patients had a 
longer symptom duration compared to type II achalasia. 
On post-hoc analysis the symptom duration difference was 
found to be statistically significant only for type I compared 
to type II (p = 0.026). Overall symptom severity at time of 
achalasia diagnosis on HRM was a median Eckardt score 
of 7 (IQR 6–9). While type II had a higher median Eckardt 
score, this was not determined significant when evaluated 
across the three achalasia sub-types (Table II). 

At the time of achalasia diagnosis, 147 patients (57.0%) 
were being treated for one or more chronic comorbidities, 
most commonly hypertension, asthma and diabetes mellitus. 
Twelve patients (4.7%) had a known autoimmune condition, 
with a higher prevalence in type III achalasia but this did not 
reach statistical significance (p = 0.337) (Table II). 

Table I: Patient demographics, comorbidities and symptom history 
at time of achalasia diagnosis on high resolution manometry (HRM)

Demographics Median IQR

Age (years) 47.0 35.0–69.3

n %

Female 136 52.7

Male 122 47.3

Comorbidities

Hypertension 67 26.0

Diabetes mellitus 21 8.1

Asthma 22 8.5

Ischaemic heart disease 17 6.6

Tuberculosis 15 5.8

Mental healthcare user 12 4.7

HIVa positive 12 4.7

Chronic kidney disease 9 3.5

Other 76 29.5

Autoimmune conditions 12 4.7

Myasthenia gravis 2

Polyarthritis rheumatica 2

Hashimoto’s thyroiditis 1

Sarcoidosis 1

Systemic lupus erythematosus 1

Stephen-Johnsons syndrome 1

Systemic sclerosis 1

Type I diabetes mellitus 1

Ulcerative colitis 1

Von Willebrand disease 1

Symptom History Median IQR

Symptom Duration Prior to HRM 
(months) 36.0 12.0–84.0

Total Eckardt Score 7.0 6.0–9.0

HIV – human immunodeficiency virus, HRM – high-resolution manometry
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Oesophagogastroduodenoscopy and contrast 
swallow
Of the 217 patients having EGD prior to their HRM, 54 
(24.9%) were reported as normal. Normal endoscopy 
differed significantly across the three subtypes (p = 0.012). 
Compared to type II achalasia, type I achalasia had a 
statistically significantly smaller percentage of reported 
normal EGDs (12.2% vs 29.8%, p = 0.004) (Table II). While 
EGD is an integral investigation in dysphagia, in 41 patients 
the actual endoscopy reports were not available for review.

In 39 patients a contrast swallow was either not performed, 
or the imaging/report was unavailable for review. Of the 
contrast swallows accessible for review, only seven (3.2%) 
were reported normal. EGD was falsely negative (normal) 
in 24.9% of patients compared to only 3.2% of contrast 
swallows. 

High-resolution manometry
HRM identified type I achalasia as most prevalent (50.8%; 
n = 131), followed by type II achalasia (46.9%; n = 121). 
Type III achalasia was confirmed on only 6 HRMs (2.3%). 

LOS metrics were analysed in 142 patients (Table II). 
Although both the integrated relaxation pressure (IRP) and 
lower oesophageal sphincter pressure (LOSP) were higher 
in type II achalasia, this did not reach statistical significance. 
The presence of a hiatus hernia on HRM was noted in 33 
patients (12.8%). The remaining 116 HRMs were excluded 
due to inaccurate LOS metrics (77 patients presented for 
HRM after a prior intervention for achalasia; in 39 patients 
the manometry catheter could not cross the OGJ).

Increasing IRP and Eckhardt’s score demonstrated a weak 
positive correlation (Spearman’s p  =  0.175; p  =  0.039) 
based on 140 paired observations. Contrastingly, LOSP and 
symptom severity had only a very weak positive, but not 

statistically significant, correlation (Spearman’s p = 0.038; 
p = 0.658). 

Discussion
This study on the clinical presentation of a manometrically 
confirmed achalasia cohort is the largest to our knowledge 
from sub-Saharan Africa. Only two additional regional 
studies exist, one from Algeria and a single sub-Saharan 
study from Zimbabwe (from 1985), highlighting the near 
complete absence of data from the African continent as 
regards achalasia.18,19 

Within our cohort, the demographics and spread across the 
three achalasia subtypes was similar to international reports. 
With achalasia usually diagnosed between 25–60 years, 
our type I and II achalasia patients fell well within this age 
range, but the type III achalasia group were noticeably older, 
as has been documented elsewhere before.20 Our overall 
incidence of associated autoimmune disease was only 4.7%, 
much lower than the 12.3–16.7% in other series.4-7,21,22 While 
our type III achalasia patients had a higher prevalence of 
autoimmune disorders, our small numbers limit meaningful 
comparison. This unexpectedly low autoimmune disease 
incidence within our achalasia population may point to 
possibly underdiagnosing autoimmune disease locally, a 
different genetic population or may be highlighting poor 
documentation as a limitation of this retrospective study, 
with no clear conclusions possible.

Due to its rarity and initially insidious onset, achalasia has 
a mean diagnostic delay commonly reported internationally 
between two to five years.6,23 Within this cohort the duration 
of reported symptoms was 3 years prior to presentation for 
diagnostic HRM which is somewhat surprising considering 
the very limited availability of oesophageal motility services 
in South Africa. This likely reflects referral bias due to the 
retrospective nature of this study in reviewing preselected 

Table II: Univariate analysis of numerous factors for association with achalasia type

 
 

Type I Type II Type III p-value# post-hoc p-value$

n % n % n %   I vs II I vs III II vs III

Female Sex 73 55.7% 60 49.6% 3 50.0% 0.617  

Hypertension 36 27.5% 28 23.1% 3 50.0% 0.293  

Diabetes 9 6.9% 10 8.3% 2 33.3% 0.069  

Chronic kidney disease 4 3.1% 4 3.3% 1 16.7% 0.205  

Ischaemic heart disease 9 6.9% 7 5.8% 1 16.7% 0.569  

Mental healthcare user 8 6.1% 4 3.3% 0 0.0% 0.495  

HIVa Positive 6 4.6% 6 5.0% 0 0.0% 0.853  

Tuberculosis 11 8.4% 4 3.3% 0 0.0% 0.188  

Asthma 7 5.3% 14 11.6% 1 16.7% 0.162  

Autoimmune condition 5 3.8% 6 5.0% 1 16.7% 0.337  

Hiatus hernia on HRMb (n = 173) 15 11.5% 16 13.2% 2 33.3% 0.445  

Normal endoscopy 16 12.2% 36 29.8% 2 33.3% 0.012 0.004 0.158 0.736

Normal contrast swallow 3 2.3% 4 3.3% 0 0.0% 0.85  

Age 46.0 (35.0–61.0) 46.0 (36.0–62.0) 66.0 (60.0–75.0) 0.108  

Symptom duration (months) 48.0 (12.0–96.0) 24.0 (12.0–72.0) 96.0 (24.0–120.0) 0.041 0.026 0.365 0.133

Eckardt total score 7.0 (5.0–9.0) 8.0 (6.0–9.0) 6.5 (6.0–11.0) 0.478      

IRPc (mmHg) (n = 142) 25.0 (19.0–31.0) 28.0 (20.0–37.0) 23.0 (22.0–39.0) 0.156  

Resting LOSPd (mmHg) (n = 142) 30.5 (25.0–47.0) 41.0 (29.0–52.0) 36.0 (33.0–39.0) 0.093  
All numerical date represented as median with interquartile range. aHIV – human immunodeficiency virus, bHRM – high-resolution manometry, cIRP – integrated relaxation 
pressure, dLOSP – lower oesophageal sphincter pressure, #Kruskal-Wallis test, *Mann-Whitney U test for post-hoc analysis
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patients. The shorter preceding symptom duration and higher 
IRP and LOSP noted in the type II achalasia group (although 
the IRP and LOSP comparisons did not reach statistical 
significance) are in keeping with the accepted theory that 
type II achalasia is the precursor to type I achalasia.24 As 
such higher pressures should be associated positively with 
severity of symptoms, keeping in mind that morphological 
shape with associated distal stasis is responsible for many of 
the chronic symptoms in achalasia.25,26 

While HRM is accepted as the gold standard for diagnosing 
achalasia, locally EGD and contrast swallows still hold 
much diagnostic weight when suspecting an oesophageal 
dysmotility.27 Our results suggest that early achalasia may be 
frequently missed (29.4%) on EGD. Type I achalasia, with 
the associated stasis and dilatation is more endoscopically 
obvious. Within this cohort, normal EGDs were reported not 
infrequently in type II and III achalasia. While this study was 
not designed to assess diagnostic accuracy, contrast swallow 
had a much-improved diagnostic rate due to its ability to 
simultaneously functionally assess oesophageal transit and 
review oesophageal anatomy, with only 3.2% of contrast 
swallows missing an oesophageal dysmotility within this 
cohort. 

Despite limitations due to its retrospective nature and 
referral bias, this study is the first clinical description of a 
South African manometrically confirmed achalasia cohort. 
There are similarities in demographics, clinical presentation, 
investigative outcomes and achalasia subtype rates compared 
to international studies. Similar delays in diagnosis and 
availability of specialised investigations are noted. Our 
findings support the local relevance of contrast swallows 
complementing EGD when investigating for oesophageal 
dysmotility. This study documents the real-world scenario 
where lack of access to high-resolution oesophageal 
manometry in South Africa may result in patients diagnosed 
and treated for achalasia without prior HRM. This study 
should prompt further research into achalasia on the African 
continent and highlight the need to expand specialised 
oesophageal motility services across sub-Saharan Africa.

Conflict of interest 
The authors declare no conflict of interest. 

Funding source 
No funding was required. 

Ethical approval
This study was approved by the Human Research Ethics 
Committee of the University of Cape Town (HREC 
130/2022). 

ORCID
AK Nyarko  https://orcid.org/0009-0004-8410-3345
MF Scriba  https://orcid.org/0000-0001-8903-0510
HL Bezuidenhout  https://orcid.org/0009-0003-4889-
4672
JA Lubbe  https://orcid.org/0000-0001-8397-8685
S Hlatshwayo  https://orcid.org/0009-0001-4429-427X
DA Levin  https://orcid.org/0000-0003-4242-6715
J van Zyl  https://orcid.org/0009-0008-0056-171X
N Ebrahim  https://orcid.org/0009-0009-1171-3616
ZS Isaac  https://orcid.org/0009-0001-4827-1147
Z Ebrahim  https://orcid.org/0009-0007-9858-7848

GE Chinnery  https://orcid.org/0000-0002-9097-8648

REFERENCES
1.	 Lee K, Hong SP, Yoo IK, et al. Global trends in incidence 

and prevalence of achalasia, 1925-2021: A systematic 
review and meta-analysis. United European Gastroenterol J. 
2024;12(4):504-15. https://doi.org/10.1002/ueg2.12555.

2.	 Vaezi MF, Felix VN, Penagini R, et al. Achalasia: From 
diagnosis to management. Ann N Y Acad Sci. 2016;1381(1):34-
44. https://doi.org/10.1111/nyas.13176.

3.	 Patel DA, Kim HP, Zifodya JS, Vaezi MF. Idiopathic (primary) 
achalasia: A review. Orphanet J Rare Dis. 2015;10:89. https://
doi.org/10.1186/s13023-015-0302-1.

4.	 Cassarano S, Pesce M, Cargiolli M, et al. Clinical correlation 
and disease phenotype in patients with oesophageal achalasia 
and comorbid autoimmune diseases. Dis Oesophagus. 
2021;34(1):doaa072. https://doi.org/10.1093/dote/doaa072.

5.	 Hoshino M, Omura N, Yano F, et al. Immunohistochemical 
study of the muscularis externa of the oesophagus in achalasia 
patients. Dis Oesophagus. 2013;26(1):14-21. https://doi.
org/10.1111/j.1442-2050.2011.01318.x.

6.	 Booy JD, Takata J, Tomlinson G, Urbach DR. The prevalence 
of autoimmune disease in patients with oesophageal achalasia. 
Dis Oesophagus. 2012;25(3):209-13. https://doi.org/10.1111/
j.1442-2050.2011.01249.x.

7.	 Gaber CE, Cotton CC, Eluri S, et al. Autoimmune and viral 
risk factors are associated with achalasia: A case-control 
study. Neurogastroenterol Motil. 2022;34(7):e14312. https://
doi.org/10.1111/nmo.14312.

8.	 Ghoshal UC, Daschakraborty SB, Singh R. Pathogenesis of 
achalasia cardia. World J Gastroenterol. 2012;18(24):3050-7. 
https://doi.org/10.3748/wjg.v18.i24.3050.

9.	 Gockel HR, Gockel I, Schimanski CC, et al. Etiopathological 
aspects of achalasia: Lessons learned with Hirschsprung’s 
disease. Diseases of the oesophagus. 2011;25(6):566-72. 
https://doi.org/10.1111/j.1442-2050.2011.01277.x.

10.	 Wu XY, Liu ZQ, Wang Y, et al. The aetiology of achalasia: 
An immune-dominant disease. J Dig Dis. 2021;22(3):126-35. 
https://doi.org/10.1111/1751-2980.12973.

11.	 Blonski W, Slone S, Richter JE. Update on the diagnosis 
and treatment of achalasia. Dysphagia. 2022. https://doi.
org/10.1007/s00455-022-10435-3.

12.	 Tanaka S, Abe H, Sato H, et al. Frequency and clinical 
characteristics of special types of achalasia in Japan: A large-
scale, multicentre database study. J Gastroenterol Hepatol. 
2021;36(10):2828-33. https://doi.org/10.1111/jgh.15557.

13.	 Sadowski DC, Ackah F, Jiang B, Svenson LW. Achalasia: 
Incidence, prevalence and survival. A population-based study. 
Neurogastroenterol Motil. 2010;22:e256-61. https://doi.
org/10.1111/j.1365-2982.2010.01511.x.

14.	 Stavropoulos SN, Friedel D, Modayil R, Parkman HP. 
Diagnosis and management of oesophageal achalasia. BMJ. 
2016;354:i2785. https://doi.org/10.1136/bmj.i2785.

15.	 Cappell MS, Stavropoulos SN, Friedel D. Updated systematic 
review of achalasia, with a focus on POEM therapy. Dig Dis 
Sci. 2020;65(1):38-65. https://doi.org/10.1007/s10620-019-
05784-3.

16.	 Rohof WOA, Bredenoord AJ. Chicago classification of 
oesophageal motility disorders: Lessons learned. Curr 
Gastroenterol Rep. 2017;19(8):37. https://doi.org/10.1007/
s11894-017-0576-7.

17.	 Patti MG, Schlottmann F, Herbella FA, editors. Dysphagia: 
Diagnosis and treatment of oesophageal motility disorders. 
Elsevier; 2023 Jan 6.

18.	 Tebaibia A, Boudjella MA, Boutarene D, et al. Incidence, 
clinical features and para-clinical findings of achalasia in 
Algeria: Experience of 25 years. World J Gastroenterol. 
2016;22(38):8615-23. https://doi.org/10.3748/wjg.v22.
i38.8615.

19.	 Stein CM, Gelfand M, Taylor HG. Achalasia in Zimbabwean 
blacks. S Afr Med J. 1985;67(7):261-2. PMID: 3983775.

https://orcid.org/0009-0004-8410-3345
https://orcid.org/0000-0001-8903-0510
https://orcid.org/0009-0003-4889-4672
https://orcid.org/0009-0003-4889-4672
https://orcid.org/0000-0001-8397-8685
https://orcid.org/0009-0001-4429-427X
https://orcid.org/0000-0003-4242-6715
https://orcid.org/0009-0008-0056-171X
https://orcid.org/0009-0009-1171-3616
https://orcid.org/0009-0001-4827-1147
https://orcid.org/0009-0007-9858-7848
https://orcid.org/0000-0002-9097-8648
https://doi.org/10.1002/ueg2.12555
https://doi.org/10.1111/nyas.13176
https://doi.org/10.1186/s13023-015-0302-1
https://doi.org/10.1186/s13023-015-0302-1
https://doi.org/10.1093/dote/doaa072
https://doi.org/10.1111/j.1442-2050.2011.01318.x
https://doi.org/10.1111/j.1442-2050.2011.01318.x
https://doi.org/10.1111/j.1442-2050.2011.01249.x
https://doi.org/10.1111/j.1442-2050.2011.01249.x
https://doi.org/10.1111/nmo.14312
https://doi.org/10.1111/nmo.14312
https://doi.org/10.3748/wjg.v18.i24.3050
https://doi.org/10.1111/j.1442-2050.2011.01277.x
https://doi.org/10.1111/1751-2980.12973
https://doi.org/10.1007/s00455-022-10435-3
https://doi.org/10.1007/s00455-022-10435-3
https://doi.org/10.1111/jgh.15557
https://doi.org/10.1111/j.1365-2982.2010.01511.x
https://doi.org/10.1111/j.1365-2982.2010.01511.x
https://doi.org/10.1136/bmj.i2785
https://doi.org/10.1007/s10620-019-05784-3
https://doi.org/10.1007/s10620-019-05784-3
https://doi.org/10.1007/s11894-017-0576-7
https://doi.org/10.1007/s11894-017-0576-7
https://doi.org/10.3748/wjg.v22.i38.8615
https://doi.org/10.3748/wjg.v22.i38.8615


255South African Journal of Surgery 2026;64 The page number in the footer is not for bibliographic referencing

20.	 Surdea-Blaga T, David L, Pop A, Tantau M, Dumitrascu 
DL. Clinical and manometric characteristics of patients 
with achalasia: One disease with three presentations or three 
diseases with one presentation? J Gastrointestin Liver Dis. 
2020;29(4):501-8. https://doi.org/10.15403/jgld-2995.

21.	 Shiwaku A, Shiwaku H, Okada H, Kusaba H, Hasegawa 
S. Treatment outcomes and oesophageal cancer incidence 
by disease type in achalasia patients undergoing peroral 
endoscopic myotomy: Retrospective study. Dig Endosc. 
2025;37(4):376-90. https://doi.org/10.1111/den.14928.

22.	 Zaninotto G, Bennett C, Boeckxstaens G, et al. The 2018 ISDE 
achalasia guidelines. Dis Oesophagus. 2018;31(9):10.1093/
dote/doy071. https://doi.org/10.1093/dote/doy071.

23.	 Li DP, Han YX, He YS, et al. A global assessment of incidence 
trends of autoimmune diseases from 1990 to 2019 and predicted 

changes to 2040. Autoimmun Rev. 2023;22(10):103407. 
https://doi.org/10.1016/j.autrev.2023.103407.

24.	 Niebisch S, Hadzijusufovic E, Mehdorn M, et al. Achalasia 
- An unnecessary long way to diagnosis. Dis Oesophagus. 
2017;30(5):1-6. https://doi.org/10.1093/dote/dow004.

25.	 Salvador R, Voltarel G, Savarino E, et al. The natural history 
of achalasia: Evidence of a continuum-”The evolutive 
pattern theory”. Dig Liver Dis. 2018;50(4):342-7. https://doi.
org/10.1016/j.dld.2017.11.012.

26.	 Nguyen A, Zhang J, Ward M, et al. 505 Surprising lack of 
correlation between integrated relaxation pressure level and 
symptom severity in patients with achalasia. Dis Oesophagus. 
2020;33(Suppl_1). https://doi.org/10.1093/dote/doaa087.131.

27.	 Müller M, Förschler S, Wehrmann T, et al. Atypical 
presentations and pitfalls of achalasia. Dis Oesophagus. 
2023;36(10):doad029. https://doi.org/10.1093/dote/doad029.

Addendum 1: Eckardt Score17

Score Dysphagia Retrosternal pain Regurgitation Weight loss
0 None None None None

1 Occasional Occasional Occasional < 5kg

2 Daily Daily Daily 5–10kg

3 Each meal Each meal Each meal > 10kg
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Introduction
Video capsule endoscopy (VCE) was first described in 2000 
and entered clinical practice in the early 2000s, subsequently 
becoming an established non-invasive modality for 
evaluating small-bowel pathology.1 In patients with 
suspected small-bowel bleeding, VCE has demonstrated 
good diagnostic performance compared with conventional 
cross-sectional imaging, including computed tomography 
enterography.2 

Its principal application remains the evaluation of suspected 
small-bowel bleeding following negative upper and lower 
gastrointestinal endoscopy.3,4 However, its applications 
extend beyond bleeding to the detection of inflammatory, 
vascular and neoplastic small-bowel lesions and other 
mucosal abnormalities that may be difficult to identify by 
conventional imaging.3,4 In selected patients, these findings 
may provide a direction for further investigation, including 
targeted enteroscopy or biopsy, and may occasionally reveal 
an unsuspected or uncommon diagnosis.

VCE is generally considered safe, with a low complication 
rate. Capsule retention remains the most clinically 
significant adverse event, occurring in approximately 1% 
of examinations, particularly in patients with stricturing 

disease or tumours.5,6 Other limitations include incomplete 
examinations, delayed gastric transit and, less commonly, 
difficulty with capsule ingestion.⁷

Although the indications, diagnostic yield and safety profile 
of VCE are well described internationally, with substantial 
experience reported across a range of clinical indications 
and patient populations, data from sub-Saharan Africa 
remain limited.8,9 Recent published experience includes a 
single-centre study from Kenya and a South African study 
from our own institution, both highlighting the limited 
regional evidence base.10,11 Local data are important for 
informing patient selection, optimising resource utilisation 
and guiding clinical practice. This study aimed to evaluate 
the clinical indications, VCE findings, safety and predictors 
of abnormal findings at a tertiary academic centre in South 
Africa, providing real-world data from a resource-limited 
setting.

Methods

Study design
We conducted a retrospective review of the medical records 
of consecutive patients who underwent small-bowel VCE at 
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the Gastrointestinal Clinic, Groote Schuur Hospital, between 
June 2021 and June 2025. Data collected included patient 
demographics, clinical indications, prior investigations, 
VCE findings, examination completion, complications and 
documented subsequent management following VCE.

Data were collected and entered by a single investigator 
through systematic review of the medical records and 
captured in a secure Research Electronic Data Capture 
(REDCap) database. 

The primary aim was to describe the clinical indications 
and findings of small-bowel VCE in this tertiary-care cohort. 
Secondary aims were to describe examination completion 
and safety, document subsequent investigations and 
interventions following VCE where these were recorded 
and assess whether demographic or clinical variables were 
associated with an abnormal VCE finding.

Clinical indications and definitions
Indications for VCE were categorised as iron-deficiency 
anaemia (IDA), overt gastrointestinal bleeding, diarrhoea 
and weight loss. Patients with more than one documented 
indication were included in all relevant categories.

Overt gastrointestinal bleeding was defined as documented 
haematochezia, melena or haematemesis, including 
coffee-ground vomiting. IDA was defined according to 
the documented clinical diagnosis in the medical record. 
Although IDA may prompt investigation for gastrointestinal 
blood loss, it was not considered synonymous with occult 
gastrointestinal bleeding, as iron deficiency may have non-
gastrointestinal causes.

Diarrhoea was recorded when symptoms persisted despite 
prior evaluation without an identified cause. Weight loss 
was defined as documented unintentional reduction in body 
weight recorded in the clinical record.

Prior investigations
Previous investigations were recorded, including upper 
gastrointestinal endoscopy, colonoscopy, cross-sectional 
imaging and angiography when performed before VCE. The 
extent of prior investigation was documented to describe the 
clinical context in which VCE was undertaken.

VCE procedure
VCE was performed using the PillCam™ SB3 system 
(Medtronic, USA), comprising an ingestible capsule, 
external sensors, a portable data recorder and dedicated 
analysis software. All patients underwent bowel preparation 
with three sachets of Pico-Prep approximately 8 hours before 
the procedure and fasted overnight. Capsule progression 
was monitored using the data recorder at 2, 4 and 6 hours 
after ingestion. At the 2-hour assessment if the capsule 
was retained in the stomach oral metoclopramide was 
administered to facilitate passage of the VCE into the small 
bowel. Patients were permitted to resume normal activity 
and oral intake four hours after capsule ingestion.

Recorded data were downloaded and analysed using 
PillCam™ RAPID version 8.0 software. Interpretation was 
carried out by the gastroenterology fellow under supervision 
by a consultant gastroenterologist experienced in interpreting 
VCE. VCE findings were categorised as angiodysplasia, 
mass or polyp, gastropathy, duodenitis, ileitis or ulceration. 
Additional abnormalities identified during examination 
were recorded where present.

Suboptimal mucosal visualisation was defined as inadequate 
visualisation documented by the interpreting clinician 
because of residual luminal contents or inadequate bowel 
preparation that limited assessment of the small-bowel 
mucosa.

A complete examination was defined as passage of the 
capsule to the caecum within the recording period. Capsule 
retention was defined as persistence of the capsule within 
the gastrointestinal tract beyond 72 hours, confirmed 
radiologically or requiring intervention for retrieval.

Outcome definitions
An abnormal VCE finding was defined as any abnormality 
identified during capsule examination, irrespective of 
whether the finding explained the presenting indication or 
resulted in a change in management. The overall abnormal-
finding rate was defined as the proportion of patients with 
any abnormal finding identified on VCE.

Small-bowel pathology was defined as a pathological 
abnormality identified within the small bowel, including 
angiodysplasia, masses or polyps, and ileitis. Findings 
outside the small bowel, including gastropathy and colonic 
lesions, were recorded separately and were not automatically 
considered explanations for the presenting indication.

Documented subsequent clinical impact was defined as a 
subsequent investigation, therapeutic intervention or other 
management change attributable to a VCE finding. Because 
subsequent management was not systematically recorded 
for the entire cohort, this was analysed descriptively rather 
than as a formal measure of clinical outcome.

Evidence of active bleeding or stigmata of recent 
haemorrhage was recorded as a bleeding-related VCE 
finding.

Subsequent investigation and management
Where documented in the medical record, subsequent 
investigations and interventions following VCE were 
recorded. These included DBE, endoscopic biopsy, 
histological assessment and therapeutic intervention.

Double balloon enteroscopy (DBE) was used as the 
standard term throughout the manuscript for subsequent 
enteroscopic procedures. 

Statistical analysis
Data were analysed using the Statistical Package for the 
Social Sciences (SPSS), version 25. Descriptive statistics 
were used to summarise baseline characteristics, clinical 
indications, VCE findings, examination completion, 
complications and documented subsequent management.

Associations between clinical variables and the presence 
of an abnormal VCE finding were assessed using t-test for 
continuous variables and the chi-square test or Fisher’s 
exact test for categorical variables, as appropriate. A two-
sided p-value < 0.05 was considered statistically significant.

Results
A total of 70 patients underwent small-bowel video capsule 
endoscopy (VCE) at the Gastrointestinal Clinic, Groote 
Schuur Hospital, between June 2021 and June 2025. The 
mean age was 59.8 ± 15.3 years (range 16–86), and 39 
patients (55.7%) were female. Iron-deficiency anaemia 
(IDA) was the most common indication for VCE, occurring 
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in 53 patients (75.7%), followed by overt gastrointestinal 
bleeding in 14 (20.0%). Diarrhoea was recorded in 3 patients 
(4.3%) and weight loss in 3 (4.3%).

All patients had undergone previous upper gastrointestinal 
endoscopy and 68 (97.1%) had undergone colonoscopy 
before VCE. Cross-sectional imaging with CT or MRI had 
been performed in 26 patients (37.1%), while 5 (7.1%) had 
undergone angiography for acute gastrointestinal bleeding 
before VCE.

An abnormal VCE finding was identified in 49 of 70 
patients (70.0%). Small-bowel pathology was identified in 
39 patients (55.7%). Angiodysplasia was the most common 
small-bowel abnormality, identified in 28 patients (40.0% of 
the total cohort), followed by masses or polyps in 8 (11.4%) 
and ileitis in 3 (4.3%). Non-small-bowel findings included 
gastropathy in 11 patients (15.7%) and colonic polyps or 
masses in 2 (2.9%) (Table I). Three patients had concomitant 
angiodysplasia and gastropathy; consequently, individual 
findings were not mutually exclusive.

Among the 21 patients with no abnormal VCE finding, 
IDA was the predominant indication (n = 16), followed by 
overt gastrointestinal bleeding (n = 2) and diarrhoea (n = 3). 
Suboptimal mucosal visualisation due to inadequate bowel 

preparation was documented in five cases and may have 
contributed to the absence of an abnormal finding.

All patients completed bowel preparation, and a complete 
small-bowel examination was achieved in all cases, with the 
capsule reaching the caecum within the recording period. 
Prokinetic agents were used in 2 patients (2.9%). No capsule 
retention or procedure-related complications were observed.

Where documented, subsequent investigations included 
DBE, endoscopic biopsy and histological assessment. 
Histological evaluation of 4 lesions identified on VCE 
confirmed a single patient with each of the subsequent 
pathologies: adenocarcinoma, gastrointestinal stromal 
tumour, benign capillary haemangioma and duodenal tubular 
adenomas. Among the 28 patients with angiodysplasia, 7 
subsequently underwent DBE and argon plasma coagulation. 
These documented interventions represent subsequent 
management in a subset of patients; clinical outcomes were 
not systematically recorded for the entire cohort.

Associations between clinical variables and the presence 
of an abnormal VCE finding are shown in Table II. No 
significant associations were identified for age, sex, IDA, 
overt gastrointestinal bleeding, weight loss. Diarrhoea was 
associated with an absence of an abnormal VCE finding 
(p  =  0.024); however, this finding was based on only 
three patients with diarrhoea, all of whom had normal 
examinations, and should therefore be interpreted cautiously.

Discussion
In this retrospective single-centre cohort, VCE identified 
an abnormal finding in 70% of patients, while small-bowel 
pathology was identified in 55.7%. Angiodysplasia was the 
predominant small-bowel abnormality, followed by masses 
or polyps and ileitis. Most patients were referred for IDA 
or overt gastrointestinal bleeding, reflecting the principal 
clinical applications of VCE. Complete examinations 
were achieved in all patients, with no capsule retention or 
procedure-related complications.

The mean age of 59.8 years is broadly consistent with 
international VCE experience and reflects the increasing 
frequency of vascular and neoplastic small-bowel pathology 

Table II: Factors associated with an abnormal VCE finding

Variable No abnormal finding (n = 21) Abnormal finding (n = 49) p-value

Age, years, mean ± SD 57.2 ± 17.2 61.0 ± 14.5 0.347ᵗ

Sex n % n %

Male 10 47.6 21 42.9
0.713ᶜ

Female 11 52.4 28 57.1

Diarrhoea

No 18 85.7 49 100
0.024ᶠ

Yes 3 14.3 0 0.0

Iron-deficiency anaemia 

No 5 23.8 12 24.5
0.951ᶜ

Yes 16 76.2 37 75.5

Overt gastrointestinal bleeding

No 19 90.5 37 75.5
0.202ᶠ

Yes 2 9.5 12 24.5

Weight loss 

No 19 90.5 48 98.0
0.513ᶠ

Yes 2 9.5 1 2.0

ᵗ t-test, ᶜ chi-square test, ᶠ Fisher’s exact test

Table I: Findings identified on video capsule endoscopy

Finding n % of total cohort (n = 70)

Overall findings

No abnormal finding 21 30.0

Any abnormal finding 49 70.0

Small-bowel pathology

Angiodysplasia 28 40.0

Masses/polyps 8 11.4

Ileitis 3 4.3

Non-small-bowel findings

Gastropathy 11 15.7

Colonic polyps/masses 2 2.9
Individual findings are not mutually exclusive. Three patients had concomitant 
angiodysplasia and gastropathy. Percentages therefore do not sum to 70%.
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with advancing age.5,6,9 The predominance of IDA and 
overt gastrointestinal bleeding also reflects the established 
role of VCE following negative conventional endoscopic 
assessment.3,4 Selective referral in a resource-constrained 
setting may have contributed to the relatively high frequency 
of small-bowel abnormalities.

The 70% abnormal-finding rate should be interpreted in 
the context of our definitions. Of the 49 patients with an 
abnormal examination, 39 (55.7% of the total cohort) had 
small-bowel pathology, while the remainder had findings 
such as gastropathy or colonic lesions. Detection of an 
abnormality does not necessarily explain the presenting 
indication; in particular, isolated gastropathy should not 
automatically be regarded as an explanation for suspected 
small-bowel bleeding. The findings therefore describe the 
spectrum of abnormalities detected rather than assuming 
that every abnormality represents a clinically explanatory 
diagnosis.

The frequency of small-bowel pathology is comparable 
with that reported in international VCE series.5,9,12,13 
Differences may reflect variation in patient selection, 
indications, timing of examination and referral pathways. 
In resource-constrained settings, selective referral may 
increase the pretest probability of pathology because VCE 
is generally reserved for patients in whom conventional 
investigations have not established a diagnosis.

Angiodysplasia was the most common small-bowel 
abnormality, identified in 28 patients (40.0%), consistent 
with its recognised importance in suspected small-bowel 
bleeding, particularly in older patients.7,9,12 Seven of these 
patients subsequently underwent therapeutic enteroscopy. 
Although this demonstrates documented subsequent 
intervention, it cannot be regarded as a measure of overall 
clinical impact because subsequent management was not 
systematically captured. It nevertheless illustrates how VCE 
findings can direct targeted enteroscopic investigation and 
treatment.

Our previous institutional study similarly demonstrated 
that detection of a lesion did not necessarily translate into 
measurable improvement in iron or haemoglobin support.11 
The present study extends this local experience by describing 
a broader VCE population and distinguishing abnormal 
findings from small-bowel pathology and documented 
intervention. The value of VCE should therefore not be 
judged solely by the number of abnormalities detected, but 
also by whether findings can subsequently be investigated 
or treated.

Masses and polyps were identified in 8 patients (11.4%). 
Histological assessment of 4 lesions resulted in a diagnosis. 
Although numbers were small, these findings illustrate the 
potential role of VCE in identifying otherwise undiagnosed 
lesions and directing subsequent enteroscopy and biopsy. 
No inference regarding the prevalence of small-bowel 
neoplasia in the wider South African or sub-Saharan African 
population can be drawn from this selected cohort.

Non-small bowel findings included gastropathy and 
colonic lesions. These abnormalities highlight the broader 
range of findings that may be encountered during VCE but 
require appropriate clinical interpretation and should not 
automatically be considered explanations for the presenting 
indication.14

Only three patients underwent VCE for diarrhoea, and all 
three examinations were normal. The association between 

diarrhoea and an absence of an abnormal finding should 
therefore be interpreted cautiously and does not provide 
evidence that VCE has limited value for this indication. No 
significant associations were identified for age, sex, iron-
deficiency anaemia, overt gastrointestinal bleeding, and 
weight loss. Given the sample size, the absence of significant 
associations should not be interpreted as evidence that these 
factors have no influence on VCE findings.

The absence of NSAID-related small-bowel ulceration 
is noteworthy, as NSAID enteropathy is a recognised 
contributor to small-bowel pathology.15 In our cohort, this 
may reflect differences in medication exposure, prescribing 
patterns, referral characteristics or the small sample size. It 
should not be interpreted as evidence of a regional difference 
in NSAID-related small-bowel disease.

The findings should also be considered in the context of 
the limited published experience from sub-Saharan Africa. 
A recent Kenyan study and our previous South African 
experience represent some of the available regional data but 
remain small compared with the international literature.10,11 
The present study adds further South African data describing 
the indications, spectrum of findings and safety of VCE in 
routine tertiary-care practice.

VCE was safe in this cohort, with complete examinations 
achieved in all patients and no capsule retention or procedure-
related complications. This is consistent with the established 
favourable safety profile of the technique.7,8

Advances in capsule technology, including artificial 
intelligence-assisted image analysis, may further improve 
detection of subtle vascular and mucosal abnormalities.16 
However, increased detection does not necessarily equate 
to improved clinical outcomes, particularly when detected 
lesions are incidental or subsequent therapeutic enteroscopy 
is unavailable. Future evaluation of AI-assisted VCE should 
therefore consider clinically meaningful outcomes in 
addition to lesion detection.

This study is limited by its retrospective design, relatively 
small sample size and single-centre setting, which restrict 
the power to detect associations and generalisability. The 
diarrhoea association was based on only three patients 
and should therefore be interpreted cautiously. Subsequent 
management and patient-centred outcomes were not 
systematically recorded, limiting assessment of longer-term 
clinical impact.

Conclusion
VCE identified abnormal findings in 70% of patients 
in this South African tertiary-care cohort, with small-
bowel pathology identified in 55.7%. Angiodysplasia 
was the predominant finding and documented therapeutic 
enteroscopy followed in a subset of patients. VCE was safe, 
with complete examinations achieved in all patients. These 
findings support the use of VCE in appropriately selected 
patients while highlighting the need for prospective studies 
assessing subsequent management and patient-centred 
outcomes.
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Introduction
Endoscopic therapy has transformed the management of 
portal hypertensive bleeding and is now central to the 
treatment of both oesophageal and gastric varices (Figure 1).1 
Endoscopic variceal ligation (EVL) has replaced injection 
sclerotherapy (IST) as the first-line treatment for bleeding 
oesophageal varices, both during acute haemorrhage and 
for secondary prophylaxis because randomised controlled 
trials have demonstrated more rapid variceal eradication, 
lower rebleeding rates and fewer procedure-related 
complications.2,3 Despite the favourable safety profile, 
both elective and emergency EVL remain associated with 
procedure-related adverse events.4

Among 17 prospective randomised controlled trials 
comparing EVL with IST, reported complication rates 
ranged from 2–69%, reflecting inconsistent definitions and 
reporting of adverse events rather than true differences in 
safety.5 The absence of standardised reporting requirements 
has hindered accurate estimation of complication rates, 
which range from transient self-limiting symptoms to life-
threatening haemorrhage and procedure-related mortality.4 
Although the recently developed AGREE (Adverse events 
in GastRointEstinal Endoscopy) classification provides 
a standardised framework for reporting endoscopic 
complications, retrospective application to the existing 

literature is limited because most studies predate its 
introduction and lack the clinical detail required for accurate 
severity grading.6

This review provides a contemporary overview of 
complications associated with endoscopic therapy for 
oesophageal varices. Complications are classified according 

Endoscopic variceal ligation (EVL) is the preferred endoscopic treatment for acute oesophageal variceal bleeding and is used 
for primary and secondary prophylaxis because of its efficacy and improved safety compared with injection sclerotherapy. 
Nevertheless, procedure-related adverse events remain clinically important, particularly in patients with advanced portal 
hypertension and decompensated liver disease. Published complication rates vary widely due to differences in patient 
selection, operator experience, study design, duration of follow-up and inconsistent definitions and reporting of adverse 
events. This narrative review evaluates the spectrum, mechanisms, clinical presentation, prevention and management of 
oesophageal complications associated with EVL. Local oesophageal complications include intra-procedural bleeding, 
post-banding ulceration, post-banding ulcer bleeding, incomplete variceal eradication, recurrent varices, early rebleeding, 
dysmotility, dysphagia, oesophageal obstruction, stricture and perforation. Gastric mucosal consequences, including portal 
hypertensive gastropathy and duodenopathy are also considered. In addition, device-related technical complications, 
including band deployment failure, barrel dislodgement and ligator malfunction are included because of the distinct 
mechanisms and preventive strategies. Most complications are uncommon and can be minimised by careful patient 
selection, meticulous endoscopic technique, appropriate equipment checks and early recognition of evolving adverse 
events. Although serious complications are infrequent, prompt diagnosis and multidisciplinary management are essential 
to optimise patient outcomes. The review also highlights the lack of uniform reporting standards for EVL-related adverse 
events and emphasises the need for prospective, standardised classification systems to facilitate meaningful comparisons 
between studies. Improved understanding of the mechanisms, prevention and management of EVL-related complications 
should further enhance the safety and effectiveness of this established endoscopic therapy.
Keywords: oesophageal variceal bleeding, adverse events, endoscopic variceal ligation
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to their anatomical location, pathophysiological mechanism 
and clinical significance, with emphasis on their incidence, 
pathogenesis, prevention and management. Particular 
attention is given to post-banding ulcer bleeding, technical 
complications, and the evolving role of standardised 
complication reporting to facilitate future research and 
quality improvement.

Literature search
The literature reviewed in this narrative article was identified 
through comprehensive searches of PubMed/MEDLINE, 
PMC, Web of Science, Scopus, Primo and the Cochrane 
Library from database inception to 30 June 2026. Search terms 
included combinations of portal hypertension, oesophageal 
varices, endoscopic variceal ligation, complications, 
adverse events, rebleeding, post-banding ulcer bleeding, 

oesophageal obstruction, oesophageal stricture, perforation, 
and technical complications (Supplementary Table I). 
Reference lists of relevant articles, systematic reviews and 
international guidelines were manually searched to identify 
additional publications.

Data synthesis
As considerable heterogeneity existed in study designs, 
definition of complications and outcome reporting, formal 
meta-analysis was not appropriate and evidence was 
synthesised narratively. Complications were categorised 
as either (i) local or (ii) technical and device-related, and 
reviewed with regard to incidence, pathogenesis, clinical 
significance, prevention and management. Where possible, 
incidence estimates and management recommendations were 
based on systematic reviews, meta-analyses and prospective 

Figure 2: Local and technical complications following endoscopic variceal ligation: principles of prevention
PPI – proton pump inhibitor, PHG – portal hypertensive gastropathy
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studies; however, uncommon complications were interpreted 
with caution because evidence was frequently limited to 
isolated case reports or small case series.

Incidence of complications after endoscopic 
therapy
There is no universally accepted definition or classification of 
complications following endoscopic treatment of oesophageal 
varices, and reported incidence rates therefore vary widely.4 
This variability reflects differences in study design, patient 
selection, operator experience, emergency versus elective 
treatment, duration of follow-up and inconsistent reporting 
of adverse events.7 Patients undergoing endoscopic therapy 
frequently have advanced liver disease, making it difficult 
to distinguish procedure-related complications from those 
attributable to the underlying disease. Prospective studies 
with systematic data collection generally report higher 
complication rates than retrospective series, and outcomes 
are reported variably on a per-patient or per-procedure 
basis.4,7 Despite these limitations, the best available evidence 
suggests that 10–15% of patients experience a procedure-
related complication, whereas procedure-related mortality 
remains < 1%.4

Categorisation of EVL-related complications
Complications of EVL are grouped according to their 
anatomical location, pathophysiological mechanism and 
clinical impact. For the purposes of this review, adverse 
events have been grouped into two categories: (i) local and (ii) 
technical or device-related complications (Figure 2). Local 
complications occur at or adjacent to the site of endoscopic 
treatment and include ulceration, bleeding, obstruction, 
stricture and perforation. Technical complications relate 
to equipment malfunction, device failure or procedural 
factors. This practical categorisation provides a framework 
for discussing the incidence, mechanisms, prevention 
and management of adverse events. Not reviewed are 
the systemic and sedation-related risks associated with 

therapeutic variceal endoscopy which are beyond the remit 
of this analysis.

EVL-induced ulceration
Post-ligation ulceration is an inevitable consequence of 
successful EVL and represents the normal healing response 
rather than a true complication. Following thrombosis and 
sloughing of the ligated varix, a superficial mucosal ulcer 
develops and usually heals within 2–3 weeks by granulation, 
re-epithelialisation and scar formation.8-10 Although 
ulceration is universal, most ulcers remain asymptomatic 
or cause only mild retrosternal discomfort, odynophagia 
or transient dysphagia. The principal clinical significance 
is that the ulcers provide the substrate for post-banding 
ulcer bleeding. Ulcer healing may be impaired by advanced 
liver disease, persistent portal hypertension, coagulopathy, 
infection or continued acid exposure. In a randomised 
controlled trial, pantoprazole significantly reduced post-
banding ulcer size, although ulcer number and symptoms 
were unchanged, suggesting that proton pump inhibitors 
may promote mucosal healing without proven benefit for 
clinically important outcomes.11

EVL-induced ulcer bleeding
Post-banding ulcer bleeding (PBUB) is the most serious 
local complication of EVL and is associated with substantial 
morbidity and mortality. Bleeding occurs when sloughing 
of the ligated tissue or premature band detachment exposes 
a patent underlying varix before complete thrombosis has 
occurred.12 This may result from incomplete suction of the 
varix into the ligating cap or inaccurate band placement 
during emergency endoscopy.13 Endoscopically, PBUB is 
defined as either active bleeding from an ulcer base with a 
patent underlying varix or bleeding from a post-ligation ulcer 
following premature band slippage or dislodgement.14The 
pathogenesis is multifactorial. Premature band slippage 
with incomplete variceal thrombosis is the principal 
mechanism, while delayed ulcer healing secondary to gastro-
oesophageal reflux, coagulopathy, local infection, advanced 
liver disease and technical factors may further increase 
the risk.15 Clinically significant PBUB occurs in 3.6–15% 
of patients and carries a reported mortality of up to 52%.15 
Although reported outcomes vary because of inconsistent 
definitions and heterogeneous study populations, endoscopic 
classification into Type A (spurting), Type B (oozing), Type 
C (adherent clot) and Type D (clean ulcer base) may assist 
therapeutic decision-making.16

Management depends on the severity of bleeding and 
available expertise. Endoscopic options include repeat 
EVL, cyanoacrylate or sclerosant injection, haemostatic 
powders, through-the-scope and over-the-scope clips, while 
rescue therapies include oesophageal self-expanding metal 
stents (SEMS), Sengstaken-Blakemore balloon tamponade 
and transjugular intrahepatic portosystemic shunt (TIPS).12 
In a retrospective series, SEMS achieved haemostasis 
in 82.1% of patients and served as an effective bridge to 
definitive portal decompression.17 Proton pump inhibitors 
may accelerate ulcer healing and have been associated 
with improved bleeding-free survival, although definitive 
evidence for improved clinical outcomes remains limited.18

Figure 3: Necrotic banded varix and associated oesophageal 
ulceration (arrow) 
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Variceal eradication and recurrence 
Complete endoscopic eradication of oesophageal varices 
is the principal therapeutic endpoint of EVL and is 
recommended by current AASLD/ACG guidelines to 
reduce recurrent haemorrhage.19 However, reported 
eradication rates vary from 55–95%, reflecting differences 
in treatment protocols, follow-up schedules and definitions 
of eradication.5 Some studies considered residual varices 
too small for ligation as eradicated, whereas others required 
complete endoscopic disappearance. Variceal recurrence 
should be distinguished from persistent varices; recurrence 
refers to reappearance after documented eradication, 
whereas persistence reflects incomplete initial treatment. 
Failure to differentiate these entities contributes to the wide 
variation in reported recurrence rates.⁵

Recurrence reflects the limitations of EVL rather than 
treatment failure alone. Band ligation eradicates the 
intraluminal varix but does not obliterate the perforating 
veins connecting the submucosal varices to the extramural 
collateral circulation, allowing progressive redevelopment of 
varices.20 In addition, residual varices become increasingly 
difficult to ligate because of their small size and progressive 
mucosal fibrosis following repeated treatment sessions.⁵ 
These anatomical and technical limitations explain the 
need for repeated treatment and continued endoscopic 
surveillance after apparent variceal eradication.

Variceal rebleeding
Variceal rebleeding remains a major cause of morbidity 
and mortality following EVL. According to the Baveno 
VII consensus, rebleeding is classified as failure to 
control bleeding within 5 days of the index procedure or 
early rebleeding occurring within 6 weeks after initial 
haemostasis.21 Early rebleeding occurs in 10–20% of 
patients and is associated with mortality approaching 40%.21

Early rebleeding comprises several distinct mechanisms, 
including persistent bleeding from incompletely ligated 
varices, premature band slippage with PBUB, recurrent 
haemorrhage from incompletely thrombosed varices, 
bleeding from untreated adjacent (“virgin”) varices and non-
variceal sources such as portal hypertensive gastropathy 
or peptic ulcer disease. Failure to distinguish between 
these mechanisms has contributed to the heterogeneity of 
published studies evaluating rebleeding after EVL.7,22

Risk factors include advanced liver disease, particularly 
Child-Pugh class C cirrhosis, active bleeding at index 
endoscopy, large varices, red wale signs, spontaneous 
bacterial peritonitis, severe ascites, hypoalbuminaemia, 
anaemia, elevated blood urea nitrogen, coagulopathy and 
a hepatic venous pressure gradient exceeding 16 mmHg.23 
Technical factors, including inadequate suction and 
premature band slippage related to variations in ligation-
band retraction forces, may further increase the risk of 
recurrent haemorrhage.24 Careful band placement, complete 
suction of the target varix, meticulous surveillance and 
appropriate secondary prophylaxis remain the principal 
strategies for preventing rebleeding.25

Dysmotility
The effects of EVL on oesophageal motility have been 
inadequately studied, and the true incidence and clinical 
significance of post-EVL dysmotility remain uncertain. 
Before treatment, patients with oesophageal varices 

often demonstrate impaired oesophageal motor function, 
characterised by reduced peristaltic amplitude, prolonged 
contractions and delayed oesophageal transit, while lower 
oesophageal sphincter (LOS) function is usually preserved. 
Gastro-oesophageal reflux disease is present in up to 64% 
of patients.26

Unlike IST, which significantly impairs oesophageal 
motility, EVL has little effect on oesophageal motor 
function. Manometric studies demonstrate no significant 
changes in LOS pressure or peristaltic amplitude, duration 
or propagation following ligation. Although transient 
impairment of oesophageal transit may occur immediately 
after treatment, it resolves as oedema subsides and ulcer 
healing progresses. Persistent dysmotility should therefore 
prompt investigation for alternative structural complications 
rather than being attributed to EVL itself.26

Dysphagia
Transient dysphagia is one of the most common symptoms 
following EVL. Although oesophageal motility is generally 
preserved, up to 75% of patients experience swallowing 
difficulty during the first 24–72 hours, probably because of 
local oedema, oesophageal spasm and temporary luminal 
narrowing from the ligated varices rather than permanent 
neuromuscular dysfunction.26 Symptoms are usually mild 
and resolve spontaneously as oedema subsides and post-
ligation ulcers heal, requiring only reassurance, dietary 
modification and simple analgesia.

Persistent or progressive dysphagia is not an expected 
consequence of EVL and should prompt endoscopic 
evaluation to exclude structural complications such as 
oesophageal obstruction, stricture or, rarely, perforation. 
The distinction between transient and persistent dysphagia 
is clinically important, as the latter usually indicates an 
underlying complication requiring further investigation and 
treatment.26

Oesophageal obstruction
Complete oesophageal obstruction is an uncommon but 
potentially serious complication of EVL. It results from 
excessive suction during band deployment, with inadvertent 
capture of the opposite oesophageal wall, producing 
circumferential luminal entrapment into a single elastic 
band. Only 12 cases have been reported.27 Patients typically 
present within hours of EVL with severe dysphagia, 
odynophagia, inability to swallow saliva, retrosternal pain 
and regurgitation. Endoscopy confirms complete luminal 
occlusion. Although obstruction has been reported more 
frequently in women, elderly patients, those with large 
varices and after repeated ligation sessions, the limited 
number of cases precludes firm conclusions regarding risk 
factors.28

Most patients respond to conservative management with 
intravenous fluids, analgesia, proton pump inhibitors and 
temporary fasting, with spontaneous restoration of luminal 
patency after band sloughing. Endoscopic band removal 
has been described but should be undertaken cautiously 
because of the risk of precipitating haemorrhage. Surgical 
intervention is rarely required.29

Prevention depends on meticulous technique, avoiding 
excessive suction and ensuring that only the target varix 
and adjacent mucosa are captured within the ligation band. 
Early recognition and endoscopic assessment are essential 
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to prevent progression to pressure necrosis, perforation or 
subsequent stricture formation.28,29

Oesophageal stricture
Oesophageal stricture is an uncommon late complication 
of EVL resulting from excessive fibrosis during healing of 
post-ligation ulcers. Unlike IST, which causes deep mural 
inflammation and is strongly associated with stricture 
formation, EVL generally limits injury to the mucosa 
and submucosa, making clinically significant strictures 
uncommon.30,31 Strictures usually develop several weeks 
after treatment and are associated with circumferential or 
overlapping band placement, repeated ligation at the same 
oesophageal level and healing of extensive post-banding 
ulceration. Previous endoscopic therapy, large varices and 
severe ulceration may further increase the risk.31

Patients typically present with progressive dysphagia, 
initially to solids and later to liquids, with or without 
odynophagia, weight loss or food bolus impaction. Persistent 
dysphagia beyond the expected post-EVL recovery period 
should prompt repeat endoscopy, which usually demonstrates 
a short fibrotic narrowing at the previous ligation site.29-31

Most strictures respond well to endoscopic dilatation using 
balloon or bougie dilators, although repeated treatment 
sessions may occasionally be required; however, dilatation 
should be undertaken cautiously in patients with persistent  
varices because of the risk of precipitating haemorrhage.
Proton pump inhibitors are commonly prescribed to promote 
mucosal healing, while prevention depends on meticulous 
ligation technique, avoiding circumferential band placement 
and repeated banding at the same oesophageal level.31

Oesophageal perforation
Oesophageal perforation is a rare but serious complication 
of endoscopic of EVL. Unlike IST, where deep mural 
necrosis predisposes to perforation, tissue injury after EVL 
is usually confined to the mucosa and submucosa, making 
full-thickness perforation exceptionally uncommon.24 
Perforation may occur during band deployment because 
of excessive suction or traumatic instrumentation, or 
later as a consequence of deep ulceration, circumferential 
tissue injury, oesophageal obstruction or mural ischaemia. 
Previous endoscopic therapy and extensive fibrosis may 
further increase the risk.24

Patients typically present with severe retrosternal pain, 
dysphagia, odynophagia, fever and signs of mediastinitis 
or sepsis. Because early symptoms may resemble expected 
post-EVL discomfort, a high index of suspicion is essential. 
Contrast-enhanced CT with water-soluble oral contrast 
is the investigation of choice, while endoscopy should be 
undertaken cautiously when perforation is suspected.

Management depends on the size of the perforation and 
the patient’s clinical condition. Initial treatment includes 
fasting, broad-spectrum antibiotics, proton pump inhibitors, 
nutritional support and drainage of infected collections 
when necessary. Selected contained perforations may be 
managed conservatively or with endoscopic therapies, 
including clips, covered self-expanding metal stents or 
endoscopic vacuum therapy, whereas extensive perforations, 
uncontrolled contamination or sepsis require urgent surgery. 
Early diagnosis and prompt multidisciplinary management 
are the principal determinants of outcome. Prevention relies 
on meticulous technique, avoiding excessive suction and 
circumferential banding. Oesophageal perforation should 
always be considered in patients who develop severe chest 
pain, persistent dysphagia or systemic toxicity after EVL.32

Gastric mucosal consequences
EVL is directed at oesophageal varices but may alter 
portal venous haemodynamics, raising concern that 
variceal eradication could contribute to the development or 
progression of portal hypertensive gastropathy (PHG) and 
portal hypertensive duodenopathy. The proposed mechanism 
is redistribution of portal blood flow following obliteration 
of oesophageal varices, although the available evidence 
remains limited and conflicting.33

In a prospective study of 60 patients undergoing variceal 
eradication with EVL or IST, the prevalence of both PHG and 
portal hypertensive duodenopathy increased after treatment, 
with no significant difference between the two modalities.34 
These findings suggest that the observed changes are 
more likely related to progression of the underlying portal 
hypertension than to the endoscopic technique itself. Most 
patients remain asymptomatic, although severe PHG may 
cause chronic iron-deficiency anaemia or, less commonly, 

Figure 4: Gastrografin 
swallow showing 
complete distal 
oesophageal 
obstruction (arrow)

Figure 5: Distal 
oesophageal 
stricture after 
eradication of 
varices (arrow)
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acute gastric bleeding. Patients presenting with recurrent 
anaemia or upper gastrointestinal bleeding after successful 
variceal eradication should therefore be evaluated for gastric 
mucosal lesions as well as recurrent varices.33,34

Technical complications of multi-band ligation 
devices
Since the development of the original single-shot ligating 
device by Stiegmann in 1986,35,36 numerous disposable 
and reusable multi-band ligators have been introduced. 
Although designs differ in the number of preloaded bands 
and deployment mechanisms, all operate on the same 
principles of vacuum-assisted tissue capture and elastic 
band release. Successful EVL depends not only on operator 
expertise but also on correct device assembly, compatibility 
and performance. Device malfunction may compromise 
haemostasis, prolong procedures and occasionally result in 
patient injury.2,4

Analysis of the United States Food and Drug Administration 
Manufacturer and User Facility Device Experience 
(MAUDE) database identified 3 531 reports describing 
4720 device malfunctions and 258 patient-related adverse 
events between 2011 and 2021.37 Common failures included 
unsuccessful or premature band deployment, trigger-cord 
or trip-wire breakage, component entanglement, device 
misfiring and detachment of the ligating cap. Reported 
patient complications included recurrent variceal bleeding, 
dysphagia, oesophageal laceration, perforation, haematoma 
and, rarely, death.37

An uncommon technical complication is dislodgement 
of the ligating barrel or cap within the oesophagus, usually 
resulting from incompatibility between the ligator and 
slimmer endoscopes or disengagement of the trigger cords 
after deployment of all bands.38,39 The detached cap acts as 
an oesophageal foreign body and can usually be retrieved 
endoscopically using grasping forceps, retrieval baskets or 
a controlled radial expansion balloon.40 Previously deployed 
bands may also be displaced during oesophageal balloon 
tamponade for uncontrolled bleeding.41

Most device-related complications are preventable. Before 
each procedure, compatibility between the ligator and 
endoscope should be confirmed, the cap securely attached 

and the deployment mechanism tested. Inspection of the 
device following ligation to ensure that the barrel remains 
attached to the endoscope is a simple but important safety 
measure.25,40,41

Strategies to prevent EVL-related 
complications
Prevention of complications after EVL begins with careful 
patient selection, meticulous endoscopic technique and 
early recognition of evolving adverse events. Although most 
complications are minor and self-limiting, serious events 
occur predominantly in patients with advanced liver disease, 
active bleeding or technically demanding procedures. 
Optimal outcomes therefore depend on technical proficiency, 
sound clinical judgement and prompt recognition of 
complications.42

Adequate resuscitation should precede emergency 
endoscopy, and procedures should be performed by 
experienced endoscopists with appropriate assistance and 
equipment. Good visualisation is essential for accurate 
band placement and complete identification of bleeding 
varices.43 The target varix should be suctioned into the 
cap until a red-out is achieved, with suction maintained 
until band deployment. However, excessive suction with 
circumferential mucosal capture and repeated banding at 
the same level should be avoided to minimise the risk of 
stricture formation.25,44 Careful inspection of the ligation 
device before and after deployment, including confirmation 
of endoscope compatibility, further reduces device-related 
complications.43

Following EVL, patients should be monitored for 
persistent chest pain, dysphagia, fever or recurrent bleeding, 
which may indicate PBUB, obstruction or perforation.⁴⁴ 
Early endoscopic reassessment and cross-sectional imaging 
should be undertaken when significant complications are 
suspected. Proton pump inhibitors may promote ulcer 
healing and reduce PBUB, although they do not prevent 
ulcer formation.18 Persistent or recurrent bleeding despite 
appropriate endoscopic therapy should prompt consideration 
of rescue interventions such as TIPS.25,44

Meticulous technique, adequate training, appropriate 
device selection, vigilant post-procedure assessment and 
timely intervention remain the cornerstones of preventing 
EVL-related complications while maintaining the excellent 
efficacy of variceal ligation.42

Conclusion
Endoscopic variceal ligation remains the treatment of 
choice for oesophageal varices because of its high efficacy 
and favourable safety profile. Although most adverse 
events are minor and self-limiting, serious complications 
– including post-banding ulcer bleeding, obstruction, 
stricture, perforation and device-related failures – may occur 
and require early recognition and prompt management. 
Reported complication rates vary considerably because 
of inconsistent definitions and heterogeneous reporting, 
limiting meaningful comparison between studies. Greater 
standardisation of adverse event reporting, together with 
meticulous endoscopic technique, appropriate patient 
selection and familiarity with ligation devices, should 
further improve procedural safety. A better understanding 
of the mechanisms, prevention and management of EVL-
related complications will enhance patient outcomes while 

Figure 6: Wilson-Cook® multi-band ligation device 
demonstrating the vacuum-assisted cap and six-band 
delivery mechanism
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supporting continued refinement of endoscopic therapy for 
portal hypertension.
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Introduction
Nearly 880 million adults and 159 million children and 
adolescents aged 5–19 years are currently living with 
obesity, and current projections suggest that by 2030 almost 
half of the world’s adult population will have overweight 
or obesity.1 Metabolic and bariatric surgery (MBS) remains 
the most effective long-term treatment for severe obesity 
and its associated metabolic complications. Reflecting the 
escalating global burden of obesity, procedure numbers 
continue to rise, with laparoscopic sleeve gastrectomy (SG) 
and Roux-en-Y gastric bypass (RYGB) accounting for more 
than 90% of metabolic operations worldwide.2 

The success of MBS has inevitably been accompanied 
by an increasing absolute number of postoperative 
complications. Although overall morbidity is low, staple-line 
and anastomotic leaks, fistulas, strictures, bleeding, marginal 
ulceration, weight recurrence and altered gastrointestinal 
anatomy remain important therapeutic challenges. 
Historically, many required revisional surgery, exposing 
patients to substantial morbidity, prolonged hospitalisation 
and, in severe cases, increased mortality.

Over the past decade, advances in therapeutic endoscopy 
have fundamentally changed the management of 
postoperative complications following MBS. Contemporary 
techniques –including endoscopic vacuum therapy, internal 
drainage, over-the-scope clips, endoscopic suturing, self-
expanding metal stents and endoscopic revision procedures 
– now achieve clinical success rates approaching or 
exceeding 80–90% for many indications, allowing most 
appropriately selected patients to avoid reoperation. 
Therapeutic endoscopy has therefore become a preferred 
first-line approach for many stable patients, preserving 

surgical reconstruction while reducing the morbidity of 
revisional surgery.

This evolution has redefined the role of the endoscopist 
within the multidisciplinary metabolic surgery team. 
Although endoscopy contributes to preoperative 
assessment, operative planning and long-term surveillance, 
its greatest impact has been the development of minimally 
invasive therapies that can diagnose and treat postoperative 
complications during the same procedure. The modern 
therapeutic endoscopist contributes to management of 
leaks, bleeding and strictures, as well as weight recurrence 
and dumping syndrome, Barrett’s surveillance after 
SG, and biliary access in altered anatomy. Successful 
management increasingly depends on collaboration among 
surgeons, gastroenterologists, interventional radiologists, 
anaesthetists, dietitians and specialist nursing staff.

This review focuses on the expanding therapeutic role of 
endoscopy across MBS, examining contemporary evidence 
for minimally invasive management of postoperative 
complications and long-term sequelae, and how these 
advances have established the endoscopist as an integral 
member of the modern metabolic surgery team.

The metabolic surgery patient: unique 
challenges for the therapeutic endoscopist
Although early postoperative endoscopy following MBS is 
safe, patients after SG and RYGB present unique clinical and 
technical challenges.3,4 Early complications include leaks, 
bleeding and obstruction; later problems include strictures, 
marginal ulceration, weight recurrence, Barrett’s oesophagus 
after SG and difficult biliary access after RYGB. Successful 
management requires technical expertise together with an 
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understanding of altered anatomy, postoperative physiology 
and the natural history of complications (Figure 1).

Patients with severe obesity may present additional 
diagnostic and therapeutic challenges. Serious complications 
can initially manifest only as tachycardia or tachypnoea, 
while radiological assessment may be technically difficult 
or less reliable. Airway management, obstructive sleep 
apnoea and multiple metabolic comorbidities further 
complicate decision-making. Early recognition and timely 
multidisciplinary assessment are therefore critical.

Management has evolved from an approach centred 
on revisional surgery to individualised multidisciplinary 
care. Patients with generalised peritonitis, uncontrolled 
sepsis or multiorgan failure still require prompt surgery, 
often with radiological drainage. In physiologically stable 
patients, however, therapeutic endoscopy has altered the 
treatment paradigm achieving high clinical success while 
preserving surgical reconstruction and avoiding reoperation 
in appropriately selected patients.

Within this framework, the therapeutic endoscopist has 
assumed an increasingly pivotal role. Beyond diagnosis, the 
endoscopist provides definitive treatment through closure of 
leaks and fistulas, internal drainage, management of bleeding 
and strictures, treatment of weight recurrence and dumping 
syndrome, and long-term surveillance. Because many 
patients require staged interventions, close collaboration 
with surgeons, interventional radiologists, anaesthetists, 
dietitians and specialist nursing staff is essential.

The following sections review the principal postoperative 
complications after SG and RYGB and examine how 
advances in therapeutic endoscopy have transformed 
their management, establishing the endoscopist as a key 
contributor to both rescue and long-term care.

All endoscopic interventions should be guided by a consistent 
set of principles: early recognition and prompt intervention; 
multidisciplinary decision-making; preservation of the 
original operation; control of sepsis before closure; 
prioritisation of drainage over closure when infected 
collections are present; early restoration of enteral nutrition; 
expectation of staged or repeated interventions rather than 
a single procedure; and timely escalation to surgery when 
endoscopic therapy is unlikely to succeed or the patient is 
physiologically unstable (Figure 2).

The therapeutic endoscopist as the rescue 
specialist

Management of staple-line and anastomotic 
disruption
Staple-line and anastomotic disruption remain an important 
early complication of MBS. Management requires 
early recognition, control of sepsis and contamination, 
preservation of the surgical reconstruction and restoration 
of enteral nutrition. Treatment depends on timing and 
location of the leak, defect size, associated collection, 
distal obstruction and physiological status. Haemodynamic 
instability, generalised peritonitis or multiorgan failure 
remain indications for surgery; in appropriately selected 
stable patients, therapeutic endoscopy can frequently avoid 
revisional surgery.

Following SG, reported leak rates have fallen from 1–8% 
in older series to approximately 0.3–1.5% in recent meta-
analyses.5,6 Most occur at the angle of His, with distal sleeve 
narrowing and increased intraluminal pressure contributing 
to persistence. Diabetes, chronic kidney disease, steroid 
use and smoking are additional risk factors. After RYGB, 

Figure 1: Anatomy and complications after sleeve gastrectomy and Roux-en-Y gastric bypass
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the gastrojejunal anastomosis is the most common site, 
usually related to anastomotic tension and exposure to 
gastric secretions; jejuno-jejunal leaks are less common but 
technically more difficult to access.7 

Endoscopic assessment defines the location and size of 
the defect, tissue viability and chronicity, distal obstruction 
and the presence of a collection.8 These findings determine 
whether the priority should be diversion, closure, drainage 
or a combination. Closure should not be regarded as the sole 
goal: when an infected or poorly drained collection is present, 
effective drainage and source control take precedence.

Endoscopic stenting
Self-expanding metal stents (SEMS) divert enteric contents 
and reduce intraluminal pressure. Longer, larger-diameter 
bariatric stents were developed to cover leaks and potentially 
relieve distal sleeve narrowing, but comparative studies 
have not consistently shown superiority over conventional 
covered oesophageal stents.9,10 For SG leaks, stents generally 
extend from the distal oesophagus beyond the incisura and, 
selectively, across the pylorus.11 Migration remains the 
major limitation, occurring in up to 40–60% of SG cases. 
Fixation with sutures or clips may reduce migration but 
can complicate removal and cause tissue injury.4,12 Reflux, 
nausea and vomiting are common; nasojejunal feeding 
should be considered when oral intake is inadequate. 

Systematic evidence suggests clinical success of 
approximately 72.8% for SG leaks and 76.1% for RYGB 

leaks.13 Stenting remains effective for diversion, but 
tolerance, migration and the likelihood of repeated 
procedures must be considered.

Endoscopic closure 
Direct closure includes tissue sealants, over-the-scope clips 
(OTSCs) and full-thickness endoscopic suturing. Tissue 
adhesives are generally suited to small fistulas, while 
OTSCs and suturing are used for larger or well-defined 
defects. Meta-analytic evidence shows variable outcomes, 
emphasising careful selection.8,11 

Defect characteristics and chronicity are critical. Acute 
leaks with healthy tissue may be amenable to direct closure, 
whereas chronic epithelialised fistulas are more difficult to 
close. OTSCs may suit smaller defects, while suturing can 
be useful for larger ones; tissue preparation or combined 
techniques may improve closure in selected chronic 
fistulas.10 

Closure should never substitute for source control. An 
undrained infected collection should be treated before 
definitive closure.

Endoscopic drainage 
Effective drainage is often more important than immediate 
closure. Periluminal collections can be treated with 
endoscopic vacuum therapy (EVT), transmural double-
pigtail drainage or, in selected chronic sleeve leaks, 

Figure 2: Principles of therapeutic endoscopy after metabolic and bariatric surgery
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septotomy. The aim is to control contamination, drain 
infection and establish controlled internal drainage while 
the defect heals.

EVT places a polyurethane sponge within the lumen 
or leak cavity and applies continuous negative pressure 
to reduce contamination and oedema and promote 
granulation.14 Repeated exchanges are usually required.15 
A meta-analysis reported 87.2% clinical success with 
EVT, with adverse events in 6%; a mean 6.47 exchanges 
were required at approximately 4.4-day intervals, with 
dislodgement in 12.5%.16 Comparative evidence suggests 
EVT may be more effective than conventional stenting for 
upper gastrointestinal transmural defects, although evidence 
remains heterogeneous.17 

Transmural double-pigtail drainage is particularly useful 
when a well-defined collection is accessible from the gastric 
lumen.11 A meta-analysis found similar pooled closure rates 
for pigtail drainage and EVT (91.6% vs 85.2%), but treatment 
duration was longer with pigtail drainage (approximately 78 
vs 28 days).18 

Endoscopic septotomy provides internal drainage for 
selected chronic SG leaks by dividing the fibrous septum 
between the lumen and mature cavity.10 It is most useful 
when a well-defined cavity is present without significant 
distal stenosis. 

These approaches demonstrate that no single procedure 
is universally appropriate. Pigtail drainage, EVT and 
septotomy can achieve success rates approaching 90% 
in selected patients, but treatment should be tailored to 
anatomy, chronicity, collections, distal obstruction and 
clinical status. Staged or repeated drainage, debridement, 
stenting or closure may be necessary.10

Management is therefore a coordinated process rather than a 
choice between devices. Early recognition, multidisciplinary 
assessment, source control, preservation of reconstruction, 
nutritional support and repeated intervention when required 
are central. Surgery remains essential for instability, 
uncontrolled sepsis or anatomy unsuitable for endoscopic 
therapy; in selected stable patients, endoscopy increasingly 
provides effective anatomy-preserving treatment with an 
overall clinical success rate of 88%.19

Management of postoperative gastrointestinal 
bleeding
Gastrointestinal bleeding may occur early or late after MBS. 
Following RYGB, early bleeding commonly arises from the 
gastrojejunal or jejuno-jejunal anastomosis; after SG, staple-
line bleeding more often occurs into the peritoneal cavity. 
Later bleeding after RYGB is mostly related to marginal 
ulceration.

Endoscopy provides localisation and definitive treatment 
in appropriately selected patients.20 Mechanical haemostasis 
with clips may be advantageous for early postoperative 
bleeding because it can permit earlier resumption of 
pharmacological thromboprophylaxis when thromboembolic 
risk remains high.

Marginal ulceration may present with bleeding, 
perforation or stricture. Endoscopic therapy may provide 
haemostasis and, in refractory cases, selected intervention 
such as endoscopic suturing.21 The therapeutic endoscopist 
must therefore recognise the underlying structural problem 

and plan subsequent treatment when ulceration leads to 
fistula or stricture.

Management of postoperative strictures
Postoperative strictures are important late complications of 
SG and RYGB. After SG, stenosis most often occurs at the 
incisura and may create a high-pressure zone with reflux and 
proximal sleeve dilatation. After RYGB, stricturing usually 
occurs at the gastrojejunal anastomosis and may reflect the 
original configuration or scarring from marginal ulceration.

Endoscopy should define the site and severity of narrowing 
and identify associated ulceration, angulation or downstream 
obstruction. Treatment is generally staged and tailored to the 
anatomy and cause.

For SG strictures, staged treatment may begin with radial 
expansion and progress to pneumatic dilation, with target 
diameters of approximately 20 mm initially and 30–35 mm 
subsequently.11 A meta-analysis of 28 studies involving 
1 000 patients reported a pooled response of approximately 
78%, with a mean 1.82 dilations; subsequent stenting and 
surgery were required in 19.3% and 16%, respectively.22 

Gastrojejunal strictures after RYGB generally respond to 
balloon dilation, with a target diameter of approximately 
12 mm; about 38% require a second dilation.23 Guidewire-
assisted technique is important in the potentially angulated 
Roux limb, with a reported overall complication rate 
of approximately 3–4%.23 Larger diameters should be 
approached cautiously because of perforation risk and 
potential loss of restriction.11 

Strictures associated with marginal ulceration are 
more difficult to treat and carry greater perforation risk.22 
Conventional SEMS have inconsistent results, while lumen-
apposing metal stents (LAMS) have shown encouraging 
early success in selected refractory gastrojejunal strictures, 
although evidence remains limited and does not support 
routine use.24,25 

Successful treatment therefore depends on addressing 
the cause of the narrowing rather than simply enlarging the 
lumen. Repeated endoscopic therapy is often preferable 
to immediate revisional surgery when anatomy remains 
suitable and the patient can be managed safely.

Management of gastro-gastric fistula
Gastro-gastric fistula is an uncommon late consequence of a 
contained leak or perforation after RYGB. Re-establishment 
of communication between the pouch and excluded stomach 
can reduce the restrictive and metabolic effects of bypass 
and may present with recurrent weight gain.

Management requires characterisation of the tract and 
surrounding tissue. Conventional clips are often unsuccessful; 
larger defects may be treated with OTSCs or endoscopic 
suturing, although long-term success with suturing alone is 
modest at approximately 30–35%.11 Chronic epithelialised 
fistulas may benefit from argon plasma coagulation or 
submucosal dissection before closure.

Endoscopic versus surgical treatment should be 
individualised according to fistula size, chronicity, tissue 
quality, ulceration and patient factors. OTSC placement may 
complicate subsequent laparoscopic revision, making close 
communication between endoscopist and surgeon essential.
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The therapeutic endoscopists role in the 
long-term management of the obese patient

Endoscopic management of weight recurrence and 
dumping syndrome
The endoscopist’s role now extends to long-term 
management of weight recurrence and dumping syndrome. 
Weight recurrence is increasingly viewed as part of the 
postoperative trajectory rather than simply failure of the 
original operation. The 2024 IFSO (International Federation 
for the Surgery and Other Therapies for Obesity) consensus 
defines recurrent weight gain as an increase of >  30% of 
maximum total weight loss, or significant worsening of an 
obesity-related complication; suboptimal response is weight 
loss < 20% or inadequate improvement in an obesity-related 
complication.26 

Mechanisms differ by procedure: sleeve dilatation 
may reduce restriction after SG, while enlargement of 
the gastrojejunal outlet after RYGB may reduce satiety, 
accelerate emptying and contribute to dumping. Weight 
regain exceeding 10% has been reported in approximately 
17.6% of patients after RYGB and SG, with longer-term 
randomised data suggesting greater recurrence after SG.27 

Management should be multidisciplinary and include 
dietary, metabolic and pharmacological assessment. 
Endoscopy is most useful when an anatomical target is 
present. After SG, endoscopic sleeve-in-sleeve (SIS) 
has emerged as a less invasive alternative to surgical 
conversion or re-sleeve. A 2026 propensity-matched cohort 
reported similar one-year weight loss to surgery, although 
confirmation in larger multicentre studies is needed.28 

After RYGB, transoral outlet reduction (TORe) is the 
principal endoscopic revisional intervention for an enlarged 
gastrojejunal anastomosis. By reducing outlet diameter 
with endoscopic suturing, TORe restores restriction and 
slows pouch emptying.29 TORe can generally be performed 
as a minimally invasive day-case procedure with lower 
morbidity than surgical revision. A 2025 ASGE-associated 
meta-analysis reported approximately 9.5% weight loss at 
one year, increasing to 12.8% with a purse-string technique; 
pooled clinical success for dumping syndrome was 
approximately 83%.29,30 Adjunctive mucosal ablation may 
enhance tissue remodelling.

Endoscopic revision therefore represents a shift from 
automatic surgical revision towards individualised 
assessment of anatomy, metabolic factors, behaviour and 
medical therapy. The therapeutic endoscopist has become 
part of long-term obesity management rather than simply a 
provider of rescue therapy.

Long-term surveillance and management of altered 
anatomy
The endoscopist’s role continues beyond postoperative 
complications. Long-term surveillance and management of 
altered gastrointestinal anatomy are increasingly important 
components of care after MBS.

Barrett’s oesophagus after sleeve gastrectomy
Sleeve gastrectomy can worsen gastro-oesophageal reflux 
and is associated with Barrett’s oesophagus, with an 
estimated prevalence of approximately 4.6%; the extent 

to which SG increases oesophageal adenocarcinoma risk 
remains uncertain.31

Endoscopic surveillance is therefore an important long-
term role. Current recommendations support screening after 
SG, with subsequent intervals determined by findings.31 The 
endoscopist should assess reflux injury and anatomy and 
ensure appropriate surveillance or treatment when dysplasia 
is identified.

Biliary access after Roux-en-Y gastric bypass
Altered anatomy after RYGB creates a distinctive 
challenge when biliary disease develops. Rapid weight 
loss increases gallstone risk, while the excluded stomach 
and Roux limb make conventional endoscopic retrograde 
cholangiopancreatography (ERCP) difficult or impossible.32 

Options include laparoscopic-assisted ERCP, device-
assisted enteroscopy and EUS-directed transgastric ERCP 
(EDGE). EDGE creates temporary access between the 
pouch and excluded stomach with a LAMS, allowing use of 
a conventional duodenoscope.

EDGE has reported technical success of approximately 
96%, but timing must balance early stent dislodgement 
against persistent fistula if the tract is allowed to mature. A 
recent meta-analysis reported dislodgement in approximately 
7%, persistent fistula in 17% and subsequent weight regain 
in about 4%.33 These risks must be weighed against the 
morbidity of alternative surgical approaches.

Biliary management after RYGB therefore exemplifies 
the broader role of the therapeutic endoscopist in altered 
anatomy: advanced techniques can provide access to 
otherwise inaccessible organs and permit complex therapy 
while avoiding major revisional surgery.

Conclusion
Therapeutic endoscopy has transformed the management 
of patients undergoing metabolic and bariatric surgery. 
High clinical success rates for leaks and other postoperative 
complications now allow many appropriately selected 
patients to be treated without repeat surgery, while preserving 
the original reconstruction. Its role has subsequently 
expanded to include strictures, gastro-gastric fistulas, weight 
recurrence, dumping syndrome, Barrett’s surveillance and 
biliary intervention in altered anatomy.

Many of these interventions are staged and require 
close collaboration between the therapeutic endoscopist, 
bariatric surgeon and wider multidisciplinary team. The 
endoscopist should therefore no longer be regarded simply 
as a proceduralist called upon when complications arise, but 
as an integral member of the metabolic surgery team. The 
future of care lies in early recognition, anatomy-preserving 
intervention and appropriate escalation to surgery when 
endoscopic therapy is unlikely to succeed. As therapeutic 
techniques continue to evolve, the integration of advanced 
endoscopy into metabolic bariatric programmes will be 
increasingly important to achieving safe, effective and 
durable outcomes.
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CASE REPORT

Case report 
A 34-year-old male patient with a history of peptic ulcer 
disease presented with features of an upper gastrointestinal 
bleed (UGIB) based on a history of melaena and sympto-
matic anaemia. On examination, he was tachycardic with a 
heart rate of 130 beats/minute, had significant pallor, and 
an ejection systolic flow murmur; however, no melaena 
stools were present on rectal examination. Laboratory 
investigations revealed severe iron-deficiency anaemia with 

a haemoglobin of 3.3 g/dL (13.4–17.5) requiring transfusion 
of 5 units of packed red blood cells. Gastroscopy revealed 
mild gastritis along the greater curvature of the stomach 
with no active bleeding source identified. The patient 
was discharged after haemoglobin normalisation without 
further investigation and prescribed proton pump inhibitors, 
haematinics and Helicobacter pylori eradication therapy. He 
was followed up for one year and labelled with a diagnosis 
of “gastritis” despite the absence of clear risk factors, with 
repeated prescriptions of proton pump inhibitors. 

Summary
Gastroduodenal intussusception in adults is a rare entity with gastric gastrointestinal stromal tumours being the most 
common aetiology of this presentation. This case is the first reported in South Africa. Clinical manifestations can be in 
the form of upper gastrointestinal bleeding, gastric outlet obstruction, obstructive jaundice and pancreatitis. The case 
highlights the importance of a high-quality endoscopy and the potentially life-threatening consequences of missed or 
misinterpreted pathology. In the common presentation of upper gastrointestinal bleeding, clinicians should be familiar 
with appropriate diagnostic algorithms and be wary of attributing massive bleeding to minor endoscopic findings without 
further investigation. 
Keywords: gastroduodenal intussusception, gastrointestinal stromal tumour, biliary dilatation, massive gastrointestinal 
bleed
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Figure 1: (1a) Coronal view of large gastric tumour projecting into the duodenum (yellow arrows) causing biliary dilatation 
(blue arrow). (1b) Axial view of the tumour protruding into the duodenum (yellow arrows) compressing porta hepatis
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Eighteen months after the index presentation, he re-presented 
with severe symptomatic microcytic anaemia (haemoglobin 
2.6 g/dL) and a 6 cm epigastric mass. He was not clinically 
or biochemically jaundiced and had normal liver function 
tests. Contrast-enhanced computed tomography (CT) 
demonstrated an exophytic intraluminal mass arising from 
the pylorus and extending into the duodenum, causing 
local mass effect and compression of the porta hepatis 
and pancreatic head with resultant biliary, intrahepatic and 
pancreatic duct dilatation (Figure 1). The differential at this 
stage was an intraluminal gastrointestinal stromal tumour 
(GIST), gastric adenocarcinoma or lymphoma based on the 
radiographic evidence. 

Repeat gastroscopy demonstrated gastroduodenal 
intussusception, with the gastric fundus telescoping through 
the pylorus. The attached mass had telescoped within the 
duodenum and could not be accessed endoscopically 
(Figure 2a). Intraoperatively, the mass was milked out of the 
duodenum and a wedge resection was performed (Figure 2b). 
The patient had an uncomplicated postoperative course and 
was discharged. The mitotic rate was approximately 1 per 10 
high-power fields (HPF), with no tumour necrosis and mild-
to-moderate nuclear pleomorphism. Immunohistochemistry 
was strongly positive for CD117, DOG1 and CD34. 
The tumour measured 110 mm in maximal diameter and 
was classified as intermediate risk. As the neoplasm was 
completely resected and the tumour showed no imatinib-
sensitive mutations, no further oncological treatment 
was offered. The patient is back to baseline activities 
and undergoing surveillance at the surgical outpatient 
department. 

Discussion 
Gastroduodenal intussusception in adults is rare, with gastric 
GISTs representing the most reported underlying cause 
worldwide. In the South African setting, it is important to 
consider lymphoma as a differential.1 There are fewer than 
30 globally reported cases of a GIST as a cause of this rare 
pathology with this case being the first reported from South 
Africa.2 Even more rare is this pathology being a cause for 
biliary duct and pancreatic duct dilatation via ampullary 
compression. This case report serves to bring attention 
to a rare cause of obstructive jaundice, pancreatitis and 

gastric outlet obstruction that could be the consequences 
of this pathological process. It highlights the necessity of 
further investigation in the form of imaging or endoscopy in 
patients without a convincing aetiology in these conditions.  
An interesting aspect in this case is the absence of recognition 
of the GIST in the index oesophagogastroduodenoscopy 
(OGD). Given the low mitotic index, published data suggest 
that such tumours may exhibit slow growth kinetics, often 
progressing only a few millimetres per year and evolving 
over many years.³,⁴ It can be assumed that this GIST was 
present on the initial endoscopy which leaves two options; 
either the endoscopy was inadequately performed for the 
tumour to have been missed or the tumour was not visible as 
it had telescoped into the pylorus and this was misinterpreted 
as gastritis. Failure to recognise or correctly interpret 
pathology at endoscopy may result in delayed diagnosis 
and potentially life-threatening complications, as illustrated 
in this case. Therefore, OGD should be performed by 
endoscopically trained personnel or under the supervision of 
a doctor with formal training which can be a challenge in the 
South African setting with limited resources and specialist 
availability. An option to address this shortfall is to prioritise 
the training of junior doctors with formal endoscopy courses 
or a period of supervised procedures under an experienced 
practitioner. 

Another important aspect was the poor correlation 
between the clinical severity and endoscopic findings. 
In practice, it is common to label a patient with a specific 
diagnosis without interrogation thereof in subsequent visits, 
i.e. gastritis, gastro-oesophageal reflux disease, hiatus hernia 
to name a few. These patients are subjected to a lifetime of 
unnecessary chronic medication and follow-up visits and, 
most importantly, of new worrisome symptoms incorrectly 
being attributed to this misdiagnosis. Gastritis as a cause 
does not explain a significant drop in haemoglobin. The 
differential in this case was either an UGIB with an obscure 
cause or a small bowel bleed. In stable patients with ongoing 
bleeding and no identifiable upper gastrointestinal source, 
further evaluation should follow established algorithms, 
including repeat endoscopy by an experienced endoscopist, 
colonoscopy to exclude brisk lower gastrointestinal bleeding, 
CT angiography, and small bowel evaluation using capsule 
endoscopy or deep enteroscopy.⁵-⁷

a b

Figure 2: (2a) Endoscopic image of gastroduodenal intussusception; fundus of the stomach (white arrow) intussuscepting 
through the pylorus (black arrow). (2b) Intraoperative image of the fundal GIST intussuscepting into the duodenum (blue 
arrow), the pyloric area (black arrow) and the suction tip going through the invaginated fundus of the stomach (white arrow)
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Contrast-enhanced CT is the first-line imaging choice 
to characterise the mass to aid in the diagnosis of a GIST 
and evaluate the extent of disease as the initial staging. A 
tissue diagnosis is not mandatory if imaging and endoscopic 
features are typical of a GIST, the tumour is resectable and 
neoadjuvant therapy is not required. A biopsy does not 
change the management of the patient that will proceed 
directly to resection; however, in cases where the tumour is 
unresectable, has atypical imaging features or there is evident 
metastatic disease, a biopsy is required to confirm diagnosis 
and guide neoadjuvant treatment. A tissue diagnosis is 
challenging in a GIST as it is a submucosal lesion requiring 
stacked biopsies and there is a risk of bleeding and rupture.8 

Surgery is the primary treatment of choice in resectable 
GIST lesions. There are a few reports of small GISTs 
being treated successfully with endoscopic submucosal 
resection as an alternative especially in elderly patients. 
Intraoperative principles include complete resection of the 
macroscopic tumour with an intact tumour capsule. As the 
tumours are fragile in nature, they should be handled with 
care to avoid tumour rupture. Segmented or wedge resection 
is usually adequate to achieve negative margins. Given the 
low incidence of nodal metastases, lymphadenectomy is not 
required but resection of the pathological enlarged lymph 
nodes can be considered in certain cases. Re-resection is not 
indicated for pathology showing a microscopically positive 
margin.8 Laparoscopy can be considered in favourable 
anatomical locations such as anterior gastric wall, jejunum 
and ileum with a meta-analysis showing no difference in 
long-term outcomes but less blood loss, lower complication 
rates and shorter hospital stays in the laparoscopic cases.9

This case highlights a rare but clinically significant cause 
of upper gastrointestinal bleeding and biliary obstruction. It 
underscores the importance of adequate endoscopic training, 
careful clinical-endoscopic correlation, and appropriate 
escalation of investigations when findings are incongruent. 
In the South African setting of limited resources and 
specialist availability, structured training and supervision 
in endoscopy are essential to prevent avoidable morbidity. 
Knowledge of the appropriate diagnostic pathways for 
upper gastrointestinal bleeding in the setting of a normal 
gastroscopy is critical and may be life-saving.
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CASE REPORT

Case report
A 79-year-old Caucasian woman with blue rubber bleb 
nevus syndrome (BRBNS) diagnosed by video capsule 
endoscopy (VCE) in 2014, without associated cutaneous 
manifestations, presented in June 2025 with a two-week 
history of symptomatic anaemia following 3 episodes 
of haematochezia. She was receiving low-dose aspirin 
following a myocardial infarction in 2005 and had metabolic 
syndrome (hypertension and type 2 diabetes mellitus). She 
had sustained a pulmonary embolism in 2007, for which 
warfarin was discontinued after a GIT bleed in 2014; aspirin 
was, however, continued.

On examination, she was tachycardic but normotensive, 
with marked pallor. The remainder of the systemic 
examination, including digital rectal examination, was 
unremarkable. Laboratory investigations revealed a 
haemoglobin concentration of 7.8 g/dL (reference range 
12.0–15.5 g/dL) with microcytic hypochromic indices and 
a ferritin level of 16 µg/L (reference range 13–150 µg/L), 
consistent with an iron-deficiency anaemia. Renal and liver 
function tests, coagulation parameters, and inflammatory 
markers were normal.

She required multiple blood transfusions and 3 doses of 
intravenous iron. Upper endoscopy and colonoscopy were 
unremarkable, with no visible BRBNS lesions. Subsequent 
video capsule endoscopy revealed multiple venous blebs and 

ectatic lesions in the distal jejunum and proximal ileum with 
active bleeding, consistent with BRBNS lesions (Figure 1).

In August 2025, she represented with an acute 
cerebrovascular accident. Computed tomography angio-
graphy confirmed a subacute left posterior cerebral artery 
infarction without carotid stenosis or cerebral arteriovenous 
malformations. Electrocardiography, Holter monitoring, 
transthoracic echocardiography, and a comprehensive 
thrombophilia screen including antiphospholipid antibodies, 
lupus anticoagulant, protein C and S, antithrombin, 
homocysteine, and factor V Leiden mutation, were 
negative. Additionally, there was no evidence of atrial 
fibrillation or another definite cardioembolic source. No 
radiological features suggested cerebral involvement by 
BRBNS. Although the aetiology of the stroke remained 
uncertain following inpatient evaluation, further outpatient 
investigation for occult cardioembolic sources, including 
prolonged cardiac rhythm monitoring, was planned.

The coexistence of active GIT bleeding and ischaemic 
stroke posed a therapeutic challenge. Given the diffuse 
distribution of multiple bleeding lesions throughout the distal 
jejunum and proximal ileum, focal endoscopic therapy such 
as argon plasma coagulation was not considered feasible, 
as treatment would have required extensive endoscopic 
intervention with a high likelihood of residual untreated 
lesions. Surgical resection was likewise inappropriate 

Summary 
Blue rubber bleb nevus syndrome (BRBNS) is a rare venous malformation syndrome characterised by chronic 
gastrointestinal bleeding and iron-deficiency anaemia. We report a 79-year-old woman with known BRBNS who presented 
with overt gastrointestinal bleeding requiring blood transfusion and intravenous iron replacement. Upper and lower 
gastrointestinal endoscopy failed to reveal a bleeding source while capsule endoscopy demonstrated actively bleeding 
small-bowel venous malformations. During ongoing evaluation, she developed an ischaemic stroke despite the absence 
of an identifiable embolic source or inherited thrombophilia. The competing risks of haemorrhage and thrombosis created 
a significant therapeutic dilemma, necessitating prioritisation of haemorrhage control, with anticoagulation withheld 
because of the risk of recurrent gastrointestinal bleeding. This case highlights that patients with BRBNS may present with 
simultaneous thrombotic and haemorrhagic challenges, requiring individualised multidisciplinary management when 
standard antithrombotic strategies are contraindicated.
Keywords: blue rubber bleb nevus syndrome, venous malformations, gastrointestinal bleeding, venous thromboembolism, 
capsule endoscopy
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because of the multifocal disease. Anticoagulation was 
therefore withheld because of the high risk of recurrent 
gastrointestinal bleeding. Low-dose aspirin was continued 
with optimisation of cardiovascular risk factors and iron 
replacement. 

At the most recent follow-up, the patient had experienced 
no further episodes of gastrointestinal bleeding or transfusion 
requirements. She remained under outpatient follow-up and 
was undergoing neurological rehabilitation with gradual 
recovery following her stroke.

Discussion
BRBNS is a rare vascular disorder characterised by 
multifocal venous malformations of the skin and visceral 
organs, most notably the gastrointestinal tract (GIT).¹ The 
condition was first described by William Bennett Bean in 
1958 and earlier by George Gascoyen² in 1860 and still 
has the eponym Bean syndrome. Only 200 cases have been 
reported in the literature.¹ The descriptive term reflects its 
clinical appearance: “blue” denotes the colour imparted by 
deoxygenated venous blood; “rubber bleb” describes the 
soft, compressible nature of the lesions; and “nevus” reflects 
the congenital origin of the disorder.³

Cutaneous lesions are often the most visible manifestation; 
however, gastrointestinal involvement has the greatest 
clinical impact. Lesions may occur throughout the GIT but 
occur most commonly in the small intestine and colon and 
are associated with chronic occult or overt bleeding resulting 
in iron-deficiency anaemia.3 In a European multicentre 
cohort, gastrointestinal involvement was reported in 80% 
of patients, with clinically significant bleeding in 50% 
and intervention required in 30%.4 Lesions have also been 
described in the liver, spleen, central nervous system (CNS), 
and musculoskeletal system.¹

At a molecular level, BRBNS is postulated to be the result 
of somatic activating mutations in the TEK gene which 
encodes the endothelial tyrosine kinase receptor TIE2, a 
regulator of vascular stability and angiogenesis.5 These 
mutations result in ligand-independent receptor activation 
with unregulated downstream PI3K/AKT/mTOR signalling, 
leading to abnormal endothelial proliferation, survival, 
and migration.5 Rare variants in non-TEK loci may further 
modulate signalling and extracellular matrix remodelling, 

contributing to phenotypic heterogeneity.5 The resulting 
malformed venous channels are dilated and fragile.

Although BRBNS is classically associated with bleeding, 
increasing evidence from venous malformation syndromes 
suggests a paradoxical predisposition to thrombosis.6 
Localised intravascular coagulopathy, venous stasis 
within ectatic vascular channels and chronic activation of 
coagulation pathways have been proposed as potential 
mechanisms.6 However, the true incidence and clinical 
significance of thrombotic events in BRBNS remain poorly 
defined.

In this context, we report a South African patient 
with BRBNS complicated by recurrent bleeding and 
thrombotic events, highlighting the clinical complexity of 
managing the coexistence of haemorrhagic and thrombotic 
conditions. Whether these thrombotic events represent 
a direct manifestation of BRBNS, an association, or 
coexisting vascular pathology remains uncertain. Although 
the pathobiology, driven by TEK mutations and resultant 
abnormal venous architecture, has been hypothesised 
to promote thrombosis through structural fragility and 
venous stasis, this remains a proposed rather than proven 
mechanism.5 

From a management perspective, this challenging 
bleeding-thrombosis phenotype creates significant 
therapeutic dilemmas. Management remains individualised, 
largely informed by sparse case report literature, with 
anticoagulation carefully balanced against bleeding risk, 
particularly where lesions are diffuse and inaccessible.7-9 In 
the present case, the coexistence of active gastrointestinal 
bleeding and ischaemic stroke necessitated prioritisation 
of haemorrhage control, with anticoagulation withheld due 
to ongoing bleeding. Anticoagulation was therefore not 
re-initiated because the risk of recurrent gastrointestinal 
bleeding was considered to outweigh the potential benefit 
of anticoagulation. Management therefore focused on 
supportive care, including transfusion support, iron 
replacement and optimisation of cardiovascular risk factors. 
Beyond supportive care, targeted therapies such as sirolimus 
show promise in reducing bleeding burden and may modify 
disease manifestations, although evidence remains limited.10

It is clear that the absence of robust epidemiological 
data underscores the need for collaborative registries and 
prospective studies to better define thrombotic risk and 

Figure 1: Video capsule endoscopy images demonstrating multiple BRBNS lesions within the small bowel. More than 20 
lesions were identified throughout the examination



282South African Journal of Surgery 2026;64 The page number in the footer is not for bibliographic referencing

guide management in this rare and complex condition. 
Overall, this case highlights the diagnostic and therapeutic 
challenges posed by the sequence of bleeding and 
thrombosis in BRBNS, and emphasises the need for careful, 
individualised, multidisciplinary management in the absence 
of clear evidence-based guidelines.
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The Wits University Liver Transplant Programme has 
reached its 1 000th liver transplant, marking a defining 
milestone for South African medicine and for one of Africa’s 
most comprehensive transplant programmes.

A collaboration between Wits Donald Gordon Medical 
Centre and Charlotte Maxeke Johannesburg Academic 
Hospital, the liver transplant programme has become a 
national and regional referral hub for patients across the 
healthcare system. 

Of the 1 000 liver transplants, 637 were performed in 
adults and 363 in children. 

Since performing its first liver transplant in 2004, the 
programme has introduced living donor liver transplantation 
for both adults and children, expanded expertise in 
split liver transplantation and ABO (blood group)-
incompatible transplantation, pioneered HIV-positive 
donor liver transplantation, performed monosegment liver 
transplantation and, most recently, introduced liver machine 
perfusion technology to help maximise the use of scarce 
donor organs.

The 1 000th transplant milestone demonstrates what is 
possible when academic medicine, scientific research, 
education and healthcare partners work together in pursuit 
of a common purpose, increasing access to healthcare for 
all.

Professor Jerome Loveland, Academic Head of 
Transplantation at Wits, says the programme has continually 
expanded the boundaries of what is possible through clinical 
innovation, multidisciplinary expertise, research and 
academic training in a country facing a severe shortage of 
donor organs.

“People often see the transplant operation as the defining 
moment. In reality, it is the culmination of years of expertise 
and systems development across highly specialised teams. 
The 1 000th transplants reflect the legacy handed to us by 
those who built the programme, past and present, the 
extraordinary multidisciplinary expertise that sustains it 
today and our responsibility to train the people who will 
carry it forward.”

While the programme celebrates its 1 000th transplant, 
it also highlights one of South Africa’s greatest ongoing 
healthcare challenges. Many patients continue to wait for 
life-saving donor organs. Advances such as living donor 
transplantation, split liver transplantation and liver machine 
perfusion are helping to expand access to transplantation, but 
increasing awareness of organ donation remains essential if 
more patients are to receive the chance of a longer, healthier 
life.

Wits University Liver Transplant 
Programme 
Wits University liver transplant programme reaches 1 000th transplant 
milestone



Volume 64 | No. 3 | 2026

SAJS CPD QUESTIONS
- Please submit online before 31 March 2027 -

Colonoscopy quality indicators in a South African district 
hospital: a baseline assessment using international quality 
standards 
1. According to the study, which colonoscopy quality indicator 

represented the principal modifiable quality deficit at Victoria 
Hospital Wynberg?

a. Caecal intubation rate
b. Adenoma detection rate
c. Bowel preparation quality
d. Polyp detection rate
Beyond the scope: endoscopic approach for the definitive 
management of major bile duct injuries 
2. What was the authors’ main conclusion regarding endoscopic 

management of MBDIs?
a. It is a safe and durable alternative with outcomes comparable to 

surgical reconstruction.
b. It should only be used as a bridge to surgery.
c. It is inferior to hepaticojejunostomy.
d. It should be reserved only for partial bile duct injuries.
Single-use duodenoscope for ERCP: a prospective feasibility study 
3. According to the study, what was the technical outcome of 

ERCP procedures performed using the single-use  
duodenoscope?

a. Most of the procedures required crossover to a reusable 
duodenoscope.

b. The single-use duodenoscope was only successful for stone 
extraction procedures.

c. Technical failure occurred primarily during higher-complexity 
procedures.

d. All the procedures were completed successfully without crossover 
to a reusable duodenoscope.

Why some peptic oesophageal strictures persist: risk factors of 
recalcitrancy from a South African cohort 
4. Which interventional treatment modality is considered  

first-line management in oesophageal peptic reflux strictures?
a. Oesophageal dilatation with either bougienage or balloon 

dilatation
b. Placement of self-expanding metal stents
c. Intralesional steroid injections or incisional therapy
d. Stricturoplasty via thoracotomy
Predictors of intermediate and long-term survival in gastric 
variceal bleeding 
5. Which prognostic score provides the best prediction of  

long-term survival in acute gastric variceal bleeding?
a. Child-Pugh ≥ 10
b. MELD  ≥ 20
c. MELD-Na ≥ 25
d. APACHE II  ≤ 20

Clinical presentation and spectrum of comorbidity in a South 
African achalasia cohort  
6. While oesophagogastroduodenoscopy, timed barium swallow 

and high-resolution oesophageal manometry are deemed 
essential in the work-up of suspected achalasia, what has been 
determined to be very useful in a resource-constrained envi-
ronment in raising the suspicion of an oesophageal  
dysmotility?

a. Oesophagogastroduodenoscopy
b. Simple contrast swallow
c. Eckardt scoring
d. Oesophageal impedance
Small-bowel video capsule endoscopy: a 4-year experience 
7. Which statement is correct?
a. VCE is the first-line investigation before bidirectional endoscopy 

when investigating iron-deficiency anaemia.
b. Small bowel angiodysplasia is an uncommon finding on VCE.
c. Double balloon enteroscopy and argon plasma coagulation is a 

therapeutic modality used to treat angiodysplasia.
d. VCE is associated with a significant complication rate.
Diagnostic yield and appropriate use of  an endoscopy service in a 
resource-constrained setting
8. Which of the following clinical indications for  

oesophagogastroduodenoscopy (OGD) is the best predictor 
for finding malignancy during endoscopy:

a. Epigastric pain
b. Loss of weight
c. Dysphagia
d. Dyspepsia
Gastroduodenal intussusception in an adult: a rare case of a 
bleeding gastrointestinal stromal tumour with biliary dilatation 
9. Which of the following is the most common underlying cause 

of gastroduodenal intussusception in adults?
a. Gastric adenocarcinoma
b. Gastrointestinal stromal tumour (GIST)
c. Lymphoma
d. Sarcoma
Blue rubber bleb nevus syndrome: balancing bleeding and 
thrombosis 
10. Blue rubber bleb nevus syndrome is most commonly caused 

by somatic activating mutations in which gene?
a. KRAS
b. TEK (TIE2) 
c. APC
d. VEGFA
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