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Endoscopic retrograde cholangiopancreatography (ERCP) is a 
minimally invasive endoscopic procedure performed using a side-
viewing endoscope for direct visualisation of the ampulla of Vater, 
as well as direct access into the biliary and pancreatic ducts. The 
procedure is typically performed with the patient under deep sedation 
or general anaesthesia.[1]

The first successful cannulation of the ampulla of Vater was 
reported in 1968. After this technical breakthrough, the side-viewing 
endoscope was invented, mostly as a result of research activities of 
Japanese working groups and endoscope manufacturers. ERCP has 
subsequently evolved as a modality for both diagnostic procedures 
and therapeutic interventions in various hepatic, pancreatic and biliary 
diseases.[2]

Limpopo Province, with 6.01 million inhabitants in 2021, is the 
fifth most populated province of South Africa.[3] Health services in 
the province’s public sector are delivered by 40 state-owned hospitals, 
including two tertiary hospitals, Pietersburg Hospital and Mankweng 
Hospital, which comprise the Limpopo Academic Complex. These 
are the only referral institutions in the province for patients requiring 
tertiary healthcare. However, although these hospitals provide a range 
of specialised healthcare services, there was no ERCP unit in the 
Limpopo Academic Complex until the end of 2021.

Through an audit, we hoped to identify areas for improvement in 
the newly established ERCP unit in the Limpopo Academic Complex.

Methods
All ERCP procedures performed in the Limpopo Academic Complex 
from 10 January to 31 May 2022 were included in the audit. The 
procedures were performed in the Monday theatre slot, which was 
allocated to a surgical firm. The team that performed the ERCPs 

included one gastrointestinal endoscopist and one endoscopy nurse 
with the necessary experience in assisting ERCP procedures. If no 
nursing staff with the necessary skills were available, representatives 
from the ERCP consumable accessories suppliers filled the role of 
endoscopy nurse. Before the procedure, the patient’s fitness was 
assessed according to the American Society of Anesthesiologists (ASA) 
classification. All ERCPs were performed under fluoroscopy, utilising 
a mobile radiological C-arm machine operated by a radiographer, 
with the patient under either deep sedation or general anaesthesia, 
administered by an anaesthetist. Procedures were rescheduled if the 
fluoroscopy service was unavailable. A side-viewing endoscope was 
used to view the ampulla of Vater and to gain access to the biliary 
system. The consumable accessories for the ERCP procedures, such 
as sphincterotomes, guidewires and stents, were purchased on an ad 
hoc basis from commercial suppliers committed to helping establish 
our ERCP service, aiding in quality control and supporting ERCP staff.

Five components, (i) room set-up; (ii) endoscope, guidewires and 
consumable accessories; (iii) fluoroscopy; (iv) sedation and analgesia; 
and (v) ERCP endoscopist and staff, were considered the essential 
pillars of our ERCP unit. The quality of each of these components 
was graded in each ERCP procedure, as follows: grade 1 (very poor); 
grade 2 (below average); grade 3 (average); grade 4 (above average); 
and grade 5 (highly satisfactory). A procedure was only defined as 
successful if the therapeutic aim of ERCP in that particular patient 
was achieved.

Results
Nine patients (2 males and 7 females) with a mean age of 45.4 years 
(range 28 - 76) had ERCP performed at the Limpopo Academic 
Complex during the period 10 January - 31 May 2022. With 
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regard to their fitness for ERCP, 2 were 
classified as ASA II, 6 as ASA III and 1 as 
ASA IV. The indications for the procedure 
were obstructive jaundice due to cancer of 
the pancreatic head (n=2 cases), sclerosing 
cholangitis (n=1), cholangiocarcinoma 
(n=3), periampullary tumour (n=1) and 
choledocholithiasis (n=2).

Seven ERCP procedures (n=7/9) were 
successful and achieved their therapeutic 
aim. Two procedures were not successful 
because of gastric outlet obstruction. 
Therapeutic procedures performed were 
endoscopic sphincterotomy (n=7/7), needle-
knife pre-cut papillotomy (n=1/7) and 
biliary stenting (n=5/7) (Figs 1 and 2). One 
diabetic patient (n=1/9) developed post-
ERCP pancreatitis, but required conservative 
management only. There were no procedure-
related deaths. Eighteen theatre slots were 
allocated for ERCP procedures from 10 
January to 31 May 2022, of which only 
seven were utilised (Fig.  3). The reasons 
for not utilising allocated slots (n=11/18) 
were no patients requiring ERCP at that 
time (n=1/11), unavailability of consumable 
accessories (n=2/11), and unavailability of 
the fluoroscopy service (n=8/11).

The quality of the ERCP unit pillars, as 
assessed using the five grades described 
above, is shown in Table 1.

Discussion
An epidemiological study by Gear et  al.[4] 
published in 1990 suggested that 50 ERCP 
examinations are needed per 100 000 
population each year, while in 1991 the 

Working Party of the Clinical Services 
Committee of the British Society of 
Gastroenterology[5] reported that the use of 
ERCP was rising and provided estimates of 
likely workload. With the advent of non-
invasive tests such as magnetic resonance 
cholangiopancreatography and endoscopic 
ultrasound, ERCP has become a procedure 
used mostly for therapeutic purposes, and 
rarely for diagnostic indications.[6,7] From 
this perspective, the ERCP requirements 
reported in the epidemiological study[4] may 
not apply today. However, it would be difficult 
for a health system to provide comprehensive 

healthcare without ERCP services. The 
ERCP unit at Limpopo Academic Complex 
was established to provide therapeutic ERCP 
procedures as part of the healthcare service 
for the province.

The fundamentals and essentials of ERCP 
procedures have been extensively described 
in the medical literature.[2,8] Based on the 
available information, the ERCP unit in the 
Limpopo Academic Complex identified the 
five essential pillars of (i) room set-up; (ii) 
endoscope, guidewires and accessories; (iii) 
fluoroscopy; (iv) sedation and analgesia; and 
(v) ERCP endoscopist and staff.

Table 1. Grading of the ERCP unit pillars
Grade Comments

Room set-up Mean 3.5 (range 3 - 4) • Not enough space for C-arm, endoscope stack, lack of endoscopic 
accessories

Endoscope, guidewires and accessories
Endoscope Mean 2.8 (range 2 - 3) • Only one outdated endoscope available
Accessories Mean 3.5 (range 3 - 4) • One representative from the ERCP consumable accessories suppliers 

always present for all ERCP procedures 
• Unavailability of right diathermy connection for intervention 

procedures
• Unavailability of diathermy with ENDO CUT mode

Fluoroscopy Mean 1.8 (range 1 - 3) • Unavailability of quality fluoroscopy and trained radiographer 
Sedation and analgesia Mean 4 (range 3 - 5) • One qualified anaesthetist always available for all ERCP procedures
Endoscopist and staff

Endoscopist Mean 3.8 (range 3 - 4) • Only one gastrointestinal endoscopist performed all ERCP procedures 
during the study period

Endoscopy nurse with experience in 
assisting ERCP

Mean 3 (range 2 - 4) • No nursing staff with required skills available during the study period
• The representatives from the ERCP consumable accessories suppliers 

filled the role of endoscopy nurse in ERCP procedures performed 
during the study period

Enthusiasm of ERCP team members Mean 4.5 (range 3 - 5) • Strong enthusiasm of the ERCP team for establishing the unit 
demonstrated in all ERCP procedures

ERCP = endoscopic retrograde cholangiopancreatography.

Fig. 1. Endoscopic view of endoscopic sphincterotomy.

Complete sphincterotomy
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Although the important role of ERCP is well established, evaluation of 
ERCP procedures is a complex process. Its clinical success may be obvious 
in certain procedures, such as removal of stones from the common bile 
duct or relief of obstructive jaundice by biliary stenting. However, 
in scenarios such as chronic pancreatitis or sphincter dysfunction, 
evaluation may not be as simple. Cost and patient satisfaction should 
also be considered in evaluating ERCP procedures.[2,5-7] Our initial results 
of successful ERCPs included 7 patients with obstructive jaundice, 2 of 
whom had common bile duct stones and 5 malignant lesions. In all 
these cases, ERCP achieved obvious clinical success. However, in 
patients with advanced malignant lesions, it was very difficult to 
judge whether treatment was worthwhile in terms of both its cost 
and the patients’ expectations. For these patients, therapeutic ERCP 

offered only a palliative minimally invasive treatment and enabled 
them to avoid palliative surgical procedures.

Cotton[2] favoured the term ‘unplanned events’ over the more 
common ‘complications’ and ‘adverse events’. Since ERCPs are 
technically very demanding endoscopies and therapeutic modalities, 
it can be difficult to determine at what level an unplanned event 
should be considered an adverse ERCP event.[2] One of our patients, 
who had diabetes, underwent ERCP to clear her bile duct stones, 
and developed post-ERCP pancreatitis. In our operation record, it 
was classified as an uneventful ERCP procedure. Her bile duct was 
cannulated with a guidewire-assisted technique, and there were no 
inadvertent pancreatic duct cannulations. However, we had to use 
a cutting diathermy mode to perform endoscopic sphincterotomy, 
as there was no diathermy machine with ENDO CUT mode, which 
is a better way to perform endoscopic sphincterotomy, in our ERCP 
unit. We agree with the literature that although ERCP is recognised 
as a relatively safe procedure, it does have high complication rates. 
The most common complication is post-ERCP pancreatitis. The 
importance of standardised recording for every ERCP procedure has 
also been emphasised in the literature.[9]

We performed our ERCPs with the patient under either deep 
sedation or general anaesthesia, in every case administered by an 
anaesthetist, in line with the ASA recommendation[10] that a qualified 
anaesthetist should always be available, especially for ASA III and 
IV patients. There was no procedure-related mortality in our series, 
and we consider that the presence of an anaesthetist, to administer 
sedation or anaesthesia during the ERCP, was a major contributing 
factor in this regard.

ERCP is a complex endoscopic procedure, and the staff involved 
require a specialised set of skills and knowledge.[11] To achieve 
proficiency in all aspects of ERCP requires several years of practical 
training and continuous refinement of knowledge. Moreover, the 
shift towards ERCP being an endoscopic procedure used mostly 
for therapeutic indications has posed further challenges in terms of 
training and transfer of skills to young endoscopists.[12-15]

Our new ERCP unit has not been exempted from the challenges 
posed by lack of skilled staff. However, with the enthusiasm of the 
ERCP team (graded as a mean of 4.5 and a maximum of 5), we are 
optimistic that the process of skills transfer will be implemented 
successfully in the near future (Fig. 4).

ERCP is an endoscopic procedure that uses radiological imaging. It 
is vital for every ERCP unit to have quality fluoroscopy with minimal 
radiation exposure to the staff.[2,16] In our initial audit, fluoroscopy 

Fig.  3. Theatre slots allocated for endoscopic retrograde cholangio
pancreatography (N=18).
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Fig.  4. The endoscopic retrograde cholangiopancreatography team in the 
Limpopo Academic Complex.

Fig. 2. Doubleguidewire technique in a case of severe bile duct stricture.

Guidewire in pancreatic duct

Guidewire in bile duct
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was graded as a mean of only 1.8, with a maximum of 3. This is an 
area that we are trying to improve.

During the study period in our initial audit, only 9 patients had 
therapeutic ERCP performed, 5 of whom had advanced cancer. For 
these procedures, we utilised 7 of 18 available theatre slots. As ours is 
the only ERCP unit in the public health sector in Limpopo, with its 
over 6 million population, these low figures could indicate a need for 
improvements in our current referral system and in health education 
for the public.

Availability of the necessary information is one of the 
preconditions that has been recommended to achieve an efficient 
healthcare system.[17] During the period of our study, there were 
18 theatre slots allocated for ERCP procedures, of which only 7 
were utilised. In one case, the slot was not used because no patients 
required ERCP at that time. However, 2 slots were not used because of 
unavailability of consumable accessories and 8 because no fluoroscopy 
service was available. These figures in our initial audit highlight areas 
to which we should direct extra efforts for further improvements.

Conclusion
Establishing a new ERCP service is a task with many challenges. 
However, ERCP is an integral part of a healthcare system providing 
the necessary care to the community it serves. We hope that the 
results of this audit will contribute to the current knowledge and 
assist other units in establishing ERCP services in the future.
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