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EUS .. Historical Overview
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EUS in Pancreas tumors

Diagnosis

• highly sensitive for the detection of pancreatic tumors 
with rates higher than 90%

• for lesions less than 2-3 cm in size, it reaches a sensitivity 
rate of 99% vs 55% for CT and 93% for MDCT

Owens DJ, Savides TJ. Surg Oncol Clin N Am. 2010
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EUS in Pancreas tumors

Diagnosis

Restrictions:
• Chronic pancreatitis with a severe inhomogeneous 

echotexture
• Diffuse infiltration by tumor
• Prominent ventral/dorsal division 
• Recent acute pancreatitis (less than 4 wk)

Bhutani Ms et al . Endoscopy 2004



EUS in Pancreas tumors

Diagnosis

• EUS-FNA is one of the most accurate 
methods for diagnosis of inflammatory, 
cystic and neoplastic diseases of the 
pancreas

• EUS-FNA has a sensitivity and specificity 
of 95%, PPV of 100% and NPV of 85.2%

Giovannini M. Gastroenterol Clin Biol. 2010
Eloubeidi MA et al. Cancer. 2003



EUS in Pancreas tumors

Diagnosis

• EUS-FNA with 25G vs. 22G or 19G needle ?

• EUS-FNA vs. EUS-FNB  ?
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EUS in Pancreas tumors

Diagnosis

EUS-FNA Complications:
• Bleeding 1-4%
• Acute pancreatitis 1-2%
• Perforation 0.03%
• Seeding (rare)

Adler Dg et al. Gastrointest Endosc 2005
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EUS in Pancreas tumors

Staging

• EUS is better than MSCT in T staging
• Most studies show no difference in N staging
• Vascular invasion evaluation (Sen 73%, Spe 90%)
• Overall unresectability evaluation (Sen 87%, Spe 80%)

Juana Gonzalo-Marin et al. World J Gastrointest Oncol. 2014
Tamburrino D et al. Cochrane Database Syst Rev. 2016
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EUS in Pancreas tumors

Other Functions

Contrast enhanced EUS
• US contrast agent contains inert gas bubbles
• When injected during exam, it differentiate pancreatic 

mass into hyper- , iso- , or hypo- enhancing mass
• applicable for patients with liver and renal dysfunctions

Juana Gonzalo-Marin et al. World J Gastrointest Oncol. 2014
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Other Functions

Leem G et al. Clin Endosc. 2018
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Hypo-enhancing mass ➔ adenocarcinoma (Sen 82% & Spe 88%) 

Hyper-enhancing mass ➔ Neuroendocrine tumor (Sen 81% & Spe 91%)

Iso-enhancing mass ➔ chronic or autoimmune mass forming pancreatitis 
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EUS in Pancreas tumors

Other Functions

EUS-Elastography
• A virtual palpation technique that assesses the hardness 

of tissue by measuring its elasticity
• Compression of tissue by probe ➔ strain (displacement 

of tissue) ➔ colors correlate with hardness

Andrada Seicean et al. World J Gastrointerol. 2017
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Andrada Seicean et al. World J Gastrointerol. 2017

EUS-
Elastography

Qualitative Semi-quantitative



EUS in Pancreas tumors

Andrada Seicean et al. World J Gastrointerol. 2017

Score Color type Hardness Tissue

1 Green
Homogenously

soft
Normal pancreas

2 Green, yellow and red
Heterogeneously

soft
Fibrosis

3 Mostly blue with some heterogeneity Hard
Early 

adenocarcinoma

4
Green hypoechoic central zone with 

blue surrounding
Hard NET, Metastasis

5
Blue lesions with heterogeneity due 

to necrosis
Hard

Advanced

Adenocarcinoma

Five color score for EUS elastography in pancreas mass
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EUS in Pancreas tumors

Other Functions

Andrada Seicean et al. World J Gastrointerol. 2017

Semi-
quantitative 
Elastography

Strain histogram Strain ratio
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EUS in Pancreas tumors

Other Functions

EUS-Elastography benefits
• Differentiation between benign and malignant lesions
• Evaluation of lymph nodes
• May help in best FNA site determination

Andrada Seicean et al. World J Gastrointerol. 2017
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Other Functions

EUS-Elastography limitations
• Control of tissue compression and motion artifacts is 

difficult
• Interposition of cysts or dilated ducts should be avoided
• NPV remains low (60%-70%)
• Interobserver variability is fair with unexperienced operators

Andrada Seicean et al. World J Gastrointerol. 2017
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EUS in Pancreas tumors

Treatment

• celiac plexus neurolysis
• EUS-guided biliary drainage
• EUS-guided radiofrequency ablation
• EUS-FNI for intratumoral drug delivery
• EUS-guided radiation therapy

Juana Gonzalo-Marin et al. World J Gastrointest Oncol. 2014
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Conclusion

• EUS is highly sensitive in pancreas masses diagnosis  

• EUS-FNA is an accurate and safe procedure

• CE-EUS and EUS-Elastography are useful ways in mass DDx

• EUS helps in treatment of pancreatic tumors


