
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gie.2020.04.026&domain=pdf
https://doi.org/10.1016/j.gie.2020.04.026
http://www.giejournal.org


TABLE 1. Basic structures and pathology in EUS

Organ Structures Pathology

Esophagus Normal wall layers Esophageal cancer staging

Subepithelial lesions

Stomach Normal wall layers Gastric cancer staging

Subepithelial lesions

Duodenum Normal wall layers Subepithelial lesions, polyps

Ampulla Normal appearance Ampullary polyps/masses

Pancreas Normal parenchyma Parenchymal changes

Solid masses

Cystic lesions

Normal ducts Ductal changes

Biliary tree (intrahepatic, extrahepatic, cystic duct) Normal appearance Presence of stones, sludge

Dilation

Strictures

Wall thickening

Masses

Foreign bodies (stents)

Gallbladder Normal appearance Stones, sludge, wall thickening Pericholecystic fluid

Polyps/masses

Anorectum Normal wall layers Rectal cancer staging

Internal and external anal sphincters Sphincter abnormalities

Fluid collections

Subepithelial lesions

Other Structures Mediastinum Abdomen Pelvis

Lymph nodes Posterior Celiac Perirectal

Inferior Perigastric Left iliac

Aortopulmonary window Gastrohepatic ligament

Portahepatis

Peripancreatic

Vascular structures Aorta Aorta Iliac arteries and veins

Pulmonary artery Celiac artery

Azygous vein SMA

Splenic artery

Gastroduodenal artery

Portal vein

SMV

Splenic vein

IVC

Hepatic veins

Non-GI organs Heart (left atrium) Liver Urinary bladder

Lungs Spleen Prostate, seminal vesicles, urethra

Trachea Kidneys Uterus, vagina

Bronchi Left adrenal gland

SMA, Superior mesenteric artery; SMV, superior mesenteric vein; IVCSMA

SMA
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TRAINING PROCESS

Core technical, nontechnical, and cognitive skills for
training in EUS are listed in Table 2 and discussed
further below.

Equipment
Basic principles. As with any endoscopic procedure,

understanding the basic tenets of how the relevant equip-
ment works and how images are obtained is essential.
Trainees are expected to understand the process through
which US images are generated via sound waves. Addition-
ally, it is essential to comprehend the relationship between
sound wave frequency, depth of penetration, and implica-
tions on EUS imaging. Trainees should also understand the
principles of Doppler imaging because this is used in most
studies in which vascular structures need to be defined.

Imaging devices and accessories. Echoendoscopes
are available in 2 major designs: radial array and curvilinear
array. Trainees should gain experience in the use of both
types of echoendoscopes in identifying normal anatomic
structures as well as luminal and extraluminal pathology
in the mediastinum, abdomen, and pelvis. In addition,
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maneuver through the pylorus and duodenal sweep.
Trainees should become familiar with techniques in rectal
and sigmoid intubation and should appreciate the risks
associated with tissue acquisition in this region. In addi-
tion, trainees should have exposure to patients with surgi-
cally altered anatomy and understand the variations in
technique that may be required for safe and effective per-
formance of EUS in this patient population.

EUS image generation and manipulation. In
learning EUS, the trainee’s understanding of the various
features of the US processor used to generate the highest
quality image is critical. Image manipulation and fine-
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manufacturer-dependent. Thus, trainees wishing to
enhance their training may need to seek other opportu-
nities for hands-on experience.

Therapeutic techniques. Given the proven utility
and safety of diagnostic EUS, a growing number of thera-
peutic applications have emerged in the field of interven-
tional EUS. These include celiac plexus blockade/
neurolysis, fiducial placement, pseudocyst drainage, trans-
mural access, ablation of neoplasms, and vascular
interventions.7,8,9,10

Trainees seeking experience in therapeutic techniques
are expected to have achieved considerable skill in basic
diagnostic EUS and FNA/FNB sampling techniques. In addi-
tion, EUS-guided drainage and transmural access proced-
ures may require the use of fluoroscopy and ERCP
techniques. Trainees who desire exposure to these thera-
peutic applications in interventional EUS are advised to
seek additional training at specialized centers.

SUMMARY

This EUS core curriculum was developed as an over-
view of the key components of the procedure and is
meant to serve as a platform for education, training,
and practice. By providing information to endoscopy
trainers about the common practices used by experts in
performing EUS, the American Society for Gastrointestinal
Endoscopy hopes to improve the teaching and perfor-
mance of EUS.
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