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Clinical Update

Introduction
This guideline addresses the use of endoscopic ultrasound 

(EUS) as part of the diagnostic evaluation of certain 
conditions. In addition, issues of training and credentialing 
in EUS and complications of this procedure are also dealt 
with, within these guidelines. EUS combines features 
of endoscopy and ultrasonography in order to obtain 
structural information about organs within and without the 
gastrointestinal tract. This is accomplished through the use 
of a scanning transducer, which is built into the distal tip 
of the endoscope. The technique originated just after the 
Second World War when newly obsolete naval ultrasound 
equipment became available. Wild and Reid modifi ed 
the equipment and developed a mechanical ultrasound 
transducer which they inserted into the rectum of several 
healthy volunteers in order to obtain endoluminal ultrasound 
images of the rectal wall. The upper gastrointestinal tract 
was fi rst examined by Rasmussen and colleagues who 
passed the ultrasound catheter probe down the biopsy 
channel of an early endoscope and measured the thickness 
of the gastric wall. EUS became a useful clinical tool in the 
early 1980s with the development of dedicated endoscopes. 
They were initially used for diagnostic procedures of 
upper gastrointestinal tract with circumferential overview 
of the gastrointestinal wall and its surroundings. Some 10 
years later, longitudinal or linear electronic scanners were 
developed which allow biopsies and other interventions.1,2 
Subsequent technological improvements such as the ability 
to perform EUS-guided fi ne needle aspiration (EUS-
FNA), EUS-guided injection and EUS-guided endoscopic 
drainage have increased the diagnostic and therapeutic 
potential of this procedure. Endoscopic ultrasonography 
is available in all the major public and private hospitals in 
Singapore. As the number of EUS practitioners increases 
yearly, a group of experienced EUS gastroenterologists 
under the auspices of the Academy of Medicine, Singapore 
decided to come together to formulate a guideline on the 
training, credentialing and performing quality control of 
this procedure. This document is formulated based on the 
scientifi c evidence available and where there is a lack of 

such data, decisions are made on the basis of expert opinion 
from the working group. 

Clinical Indications
The clinical indications of EUS are varied and will 

continue to increase. However, these are the currently 
accepted indications:

Oesophagus
• Staging of oesophageal carcinoma.
• Evaluation of suspected malignant invasion of the 

oesophagus or of mediastinal lymph nodes from head 
and neck cancers.

• Diagnosis by EUS-guided FNA of computed tomographic 
(CT) scan detected mediastinal lymphadenopathy of the 
posterior mediastinum, aorto-pulmonary window, or sub-
carinal region where prior conventional bronchoscopic/
transbronchial methods have been non-diagnostic.

• Biopsy of intramural/submucosal wall lesions.
• Staging of non-small cell carcinoma of the lung 

with evidence of  lymphadenopathy in the posterior 
mediastinum, aorto-pulmonary window or sub-carinal 
region where bronchoscopic/transbronchial methods 
have been negative.

Gastric and Duodenum
• Staging of gastric carcinoma.
• Biopsy of intramural/submucosal wall lesions.

Hepatobiliary and Pancreas
• Diagnosis (including FNA) and/or staging of pancreatic 

carcinoma (can assess portal venous involvement and 
detect lymph node metastases).

• Localisation of neuroendocrine or islet cell tumours 
of the pancreas.

• Staging ampullary and distal common bile duct 
carcinoma.

• Evaluation of chronic or unexplained, recurrent, acute 
pancreatitis (when the cause of ductal obstruction is not 
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found on prior imaging tests).
• Localisation and aspiration of pancreatic cysts and 

infl ammatory fl uid collections in and around the 
pancreas.

• Evaluation of abnormalities of the biliary tree in patients 
who are surgical candidates (when a small localised and 
potentially resectable tumour is suspected, but not yet 
confi rmed on prior imaging tests).

• Evaluation of choledocholithiasis when the indication 
for alternative intervention may depend on endoscopic 
ultrasonography fi ndings.

• Performing coeliac plexus neurolysis (as a palliative 
treatment of intractable pain associated with pancreatic 
malignancies).

• Drainage of walled-off pancreatic fl uid collections 
as well as other intra-abdominal collections that are 
accessible endoscopically.

• Drainage of obstructed pancreatico-biliary systems in 
the context of  failed endoscopic retrograde cholangio-
pancreaticography (ERCP).

Anorectal
• Detecting pararectal abscess and fi stulae associated 

with infl ammatory bowel disease.
• Evaluation/detection of anal sphincter defects associated 

with incontinence.
• Staging of anorectal cancer.

Guidelines for Training and Credentialing in Endoscopic 
Ultrasonography

Endoscopic ultrasound is an imaging technique that 
requires a level of training well beyond that of basic 
endoscopy. These guidelines are provided to assure a high 
level of competence among the trained endosonographers. 
Training should be accomplished in institutions with an 
established endoscopy unit performing a large number 
of procedures under the direction of a highly skilled and 
competent EUS gastroenterologist. The minimum number 
of procedures required to achieve competency in EUS varies 
according to individual skills, knowledge of ultrasound 
principles and overall quality of the training experience. 
In addition to standard diagnostic EUS, the trainee should 
have the knowledge and understanding of the new diagnostic 
applications such as catheter-based probes (mini-probes) 
used for evaluating submucosal masses, pancreatic and 
biliary lesions.

Competency in EUS requires both cognitive and technical 
aspects, with the endosonographer having a thorough 
understanding of the indications, contraindications and 
risk-benefi t considerations of this procedure. Based on 
the nature of training received, endosonographers may 

be credentialed according to 3 broad categories which are 
further defi ned below.
i. Competency to perform diagnostic EUS without FNA.
ii. Competency to perform diagnostic EUS with FNA as 

well as EUS-guided injection therapies.
iii. Competency to perform diagnostic EUS with FNA, 

EUS-guided injection therapies and EUS-guided 
drainage procedures. 

In general, for comprehensive competence in all aspects 
of diagnostic EUS, at least 150 supervised cases should be 
performed, with at least 75 pancreatico-biliary cases. For 
those interested in mucosal and submucosal lesions but not 
pancreatico-biliary imaging, a minimum of 75 supervised 
cases should be completed.3,4 For competency in diagnostic 
EUS with FNA, apart from meeting the criteria of 150 cases, 
there must also be supervised training of 50 EUS-guided 
FNA (Table 1). Endosonographers who wish to perform 
EUS-guided injection therapies should have assisted in or 
viewed such procedures performed previously and have 
clinical competency in EUS-FNA. 

Recent years have also witnessed the development 
of therapeutic EUS in which EUS is used to guide the 
endoscopic drainage of the walled-off fl uid collections5 and 
the pancreatico-biliary systems.6 Endosonographers who 
wish to perform such EUS-guided therapeutic drainage 
procedures should have a background in therapeutic 
endoscopy and ERCP, because such procedures utilise 
many of the principles of therapeutic endoscopy and 
ERCP such as balloon dilatation, guide-wire exchanges 
and stent insertion. There are, at present, no minimum 
numbers for credentialing in these therapeutic procedures. 
However, prior to performing these complex procedures, the 
endoscopist should have assisted in these procedures and 
after commencement should maintain a log to demonstrate 
competency and good outcomes of cases. 

Recredentialing and Renewal of EUS Privileges
The goal of re-credentialing is to assure continued clinical 

competency, promote continuous quality improvement and 
maintain patient safety. Continued competency requires 
documentation of an adequate procedure case load.7 There 
is, at present, no consensus on the minimum number of 
cases needed to maintain competency. For endoscopists 
who have not been performing EUS regularly, a period of 
proctorship is advised prior to the recommencement of an 
independent practice. 

Complications of Endosonography (Table 2)
It is essential that practising endosonographers are 

cognizant of the complications, able to handle them 
expeditiously if any occur and able to minimise the risks 
to the patients. Echoendoscopes have an overall larger 
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diameter and limited tip fl exibility, as compared to standard 
endoscopes; hence, the risk of perforation has been 
theoretically more of a concern. 

Anatomic sites of increased concern include the cervical 
oesophagus and the duodenal sweep. The reported 
procedural perforation rate of EUS is, however, similar to 
standard endoscopy ranging from 0.03% to 0.15%.9,10 Even 
post-dilation EUS staging of oesophogeal cancer strictures 
is considered safe with no complications in a total of 123 
patients.11,12 

There is a 0.29% risk of acute pancreatitis for EUS-
FNA of solid pancreatic masses. This experience comes 
from a pooled analysis of 4909 EUS-FNA procedures.13 

In general, EUS-FNA of solid pancreatic masses revealed 
postprocedure pancreatitis rates ranging from 0.85% to 
2.0%.14-16 The risk of infectious complications following 
aspiration of a pancreatic cyst is 14%.17 However, with the 
institution of prophylatic antibiotics, the risk decreases to 
0.3%.18 EUS-FNA of mediastinal cystic lesions carries a 
signifi cant risk of mediastinitis and such procedures should 
be avoided.19 The risk of haemorrhage following EUS-FNA 
is 4.4% but is generally self-limited and no transfusion is 
required.20

Tumour seeding following EUS-FNA is exceedingly rare 
with 2 case reports of needle track metastases in the gastric 
wall following by the transgastric EUS-FNA: one involving 
metastatic melanoma of a coeliac node and the other 
involving adenocarcinoma in the tail of the pancreas.21,22 

Other rare complications include bile peritonitis following 
EUS-guided bile aspiration of the gallbladder23 and massive 
pneumoperitoneum following by the EUS-FNA of the 
pancreas.24 EUS-FNA of unconventional sites, namely the 

Table 1.  Training and Credentialing in EUS  

Competency level Minimum no. required

Level 1 
Diagnostic EUS
• Pancreatobiliary
• Mucosal/Submucosal lesions

150
75
75

Level 2 
EUS-guided FNA & FNI 
(including coeliac plexus 
neurolysis)

50

Level 3
EUS-guided drainage

• Currently undefi ned
•  Competence in therapeutic 

endoscopy and ERCP
• Prior supervision/assistance
• Continual auditing

ERCP: endoscopic retrograde cholangiopancreaticography; 
EUS: endoscopic ultrasound; FNA: fi ne needle aspiration; 
FNI: fi ne needle injection

Each increasing level of competence requires the fulfi lment of the lower 
level.

Table 2a. Procedural Risks of EUS (Without Intervention)

Risk Complication rate

Perforation 0.03% to 0.15%

Cervical oesophagus8 perforation 0.06%

Aspiration2 0.3% to 5.1%*

Transient bacteraemia2 0.6%*

Table 2b. Procedural Risk of EUS-FNA (With Intervention)

Risk Complication rate

Post-FNA pancreatitis 0.85% to 2%

Infectious
   Transient bacteraemia 0.6%

    Infection/sepsis (with prophylactic 
antibiotics for cysts)

0.2% to 0.6%

Post-FNA haemorrhage
   Mild intraluminal <4%

   Mild extraluminal 1.3%

   Mild intracystic 6%

Needle track metastases Case reports

Bile peritonitis Case report

Pneumoperitoneum Case report

EUS: endoscopic ultrasound; FNA: fi ne needle aspiration
Table 2 summarises the procedural risks of EUS & EUS-FNA.*

liver, spleen and lung parenchymal masses, have shown a 
low complication rate although the number in these studies 
is small. 

Whereas EUS-FNA can provide tissue for diagnosis by 
way of the cytologic analysis, a larger sample of tissue may 
occasionally be needed to obtain a defi nitive diagnosis such 
as in patients with suspected lymphoma. In such instances, 
a 19-gauge trucut biopsy needle may be required. In a large 
study involving 96 patients undergoing EUS-guided trucut 
biopsy, only 1 had a mild complication (abdominal pain 
requiring analgesia), yielding a complication rate of 0.6%.25 

EUS-guided coeliac plexus block for the treatment of 
pain in chronic pancreatitis and EUS-guided coeliac plexus 
neurolysis for the management of intractable pain from 
pancreatic cancer offer the advantage of an anterior approach 
and may limit the risk of spinal injury and allow a much 
shorter distance that the needle must traverse as compared 
to the anterior percutaneous approach. Complications 
following EUS-guided coeliac plexus neurolysis for pain 
attributed to pancreatic cancer include transient (<48 hours) 
abdominal pain (9%), transient diarrhoea (17%), and a 
decrease in diastolic blood pressure of 10% to 15% for 
30 minutes or less (20%), with no major complications.26 

EUS-guided coeliac plexus block for the treatment of pain 
from chronic pancreatis reported 3 minor complications 
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