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Outline

• Imaging generalities based on disease category
• Modality advantages / disadvantages
• Protocol considerations / Tips
• Overview of findings of pancreatitis
• Future directions
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Modality Advantages Disadvantages

Transabdominal 
Ultrasound

• No radiation*
• Availability
• Portability
• No IV contrast

• Limited by bowel gas / habitus
• Limited FOV
• Suboptimal vessel assessment
• Lower sens / spec

CT
• Optimal for Ca++

• Wide FOV
• Speed

• Radiation*
• Suboptimal duct assessment
• Iodinated contrast

MRI

• No radiation*
• Best soft tissue contrast (duct)
• Wide FOV
• Possible non-contrast exam

• Poor assessment of Ca++

• Long exams*
• Small space
• +/- gadolinium contrast

Endoscopic
Ultrasound

• Proximity
• Potential to biopsy

• Invasive
• Limited FOV

ERCP • Potential to intervene • Invasive
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Protocol Considerations / Tips

Pancreatic Tumors
– IV contrast is a must

• Multiphase post-contrast imaging can help
– Oral contrast can help
– MRI vs. CT is a preference



Pancreatic Tumors



Categories of Disease

• +/- tumor
• Status of vessels
• Invasion of local 

structures
• +/- metastatic disease
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Protocol Considerations / Tips

Pancreatitis
– IV contrast

• A must for CT
– Single phase (portal venous) sufficient*

• Can help for MRI (autoimmune, necrosis, vessels)
– Oral contrast can help (CT)
– Build redundancy into MRCPs



Protocol Considerations / Tips

Tirkes T, et al. Radiology. 2019 
Jan;290(1):207-215



Findings of Pancreatitis

Acute Pancreatitis
• Swelling
• Edema
• Fluid collections
• Necrosis

Chronic Pancreatitis
Parenchyma
• Atrophy
• Loss of T1 signal
• Calcifications*

Duct
• Dilation
• Irregularity / Strictures
• Side branch dilation
• Filling defects
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Findings of Pancreatitis – Fluid Collections

Fluid Collection Description

Acute Peripancreatic
Fluid Collection (APFC)

- Assoc. w/ interstitial edematous pancreatitis
- No necrosis
- No intrapancreatic extension
- Simple fluid

Acute Necrotic 
Collection (ANC)

- Assoc. w/ necrotizing pancreatitis
- Fluid + necrotic debris
- Intra and/or extrapancreatic

Pseudocyst
- Develops from APFC
- Encapsulated
- Simple fluid

Walled off Necrosis
(WON)

- Develops from ANC
- Encapsulated
- Complex

2012 Revised Atlanta Criteria



Findings of Pancreatitis

Chronic Pancreatitis
Parenchyma
• Atrophy
• Loss of T1 signal
• Calcifications*

Duct
• Dilation
• Irregularity / Strictures
• Side branch dilation
• Filling defects



Future Directions

• Faster MRI protocols
• Quantitative Imaging
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Faster MRI Protocols

AP protocol   
3-4 sequences
<15 minutes
Free breathing
No contrast



Quantitative Imaging

• Pancreatic measurements
• Elastography
• MR signal mapping
• Secretin for exocrine 

function
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Quantitative Imaging – Panc. measurements

Norms exist
– Adult

• Heuck A, et al. Gastrointest
Radiol. 1987;12(1):18-22

– Pediatric
• CT: Trout AT, et al. Pediatr Radiol. 

2018 Oct;48(11):1600-1605
• Ultrasound: Siegel MJ, et al. 

Radiology. 1987 Oct;165(1):15-8



Quantitative Imaging – Panc. measurements



Quantitative Imaging - Elastography



Quantitative Imaging - Elastography

• MR elastography
– Adult – ↑ stiffness in tumors and CP
– Pediatric – ↓ stiffness in CP/ARP

• Ultrasound elastography
– Adult – ↑ stiffness in tumors and CP
– Pediatric – stiffness similar to healthy 

liver
Wang M, et al. J Magn Reson Imaging. 
[Epub ahead of print] PubMed PMID: 
29537715



Quantitative Imaging – Signal Mapping



Quantitative Imaging – Signal Mapping

Normal Abnormal



Quantitative Imaging – Signal Mapping

Abnormal

Wang M, et al. J Magn Reson Imaging. 
[Epub ahead of print] PubMed PMID: 
29537715



Quantitative Imaging – Exocrine fxn.

• Volumetric quantification of 
secreted fluid volume

• Norms exist
– Adult: Mensel B, et al. AJR Am J 

Roentgenol. 2014 Jan;202(1):102-8
– Peds: Trout AT, et al. Am J 

Gastroenterol. 2018 
Sep;113(9):1385



Modality Advantages Disadvantages

Transabdominal 
Ultrasound

• No radiation*
• Availability
• Portability
• No IV contrast

• Limited by bowel gas / habitus
• Limited FOV
• Suboptimal vessel assessment
• Lower sens / spec

CT
• Optimal for Ca++

• Wide FOV
• Speed

• Radiation*
• Suboptimal duct assessment
• Iodinated contrast

MRI

• No radiation*
• Best soft tissue contrast (duct)
• Wide FOV
• Possible non-contrast exam

• Poor assessment of Ca++

• Long exams*
• Small space
• +/- gadolinium contrast

Endoscopic
Ultrasound

• Proximity
• Potential to biopsy

• Invasive
• Limited FOV

ERCP • Potential to intervene • Invasive
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