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Types of Acute Pancreatitis

• Interstitial edematous pancreatitis 
• Acute peripancreatic fluid collection
• Pseudocyst (sterile or infected)

• Necrotizing pancreatitis
• Combined type
• Peripancreatic necrosis
• Parenchymal necrosis

• Acute necrotic collection 
• Walled-off necrosis (sterile or infected) 



Complications of Acute Pancreatitis

• Vascular complications
• Hemorhage
• Pseudoanurysm
• Hemosuccus pancreaticus (wirsungorrhagia)
• Thrombosis

• Disconnected/disrupted duct secondary to necrosis
• Fistula formation
• Small bowel obstruction
• Value added by MR imaging



Chronic Pancreatitis
• Types

• Calcific chronic pancreatitis
• Non calcific chronic pancreatitis
• Mass forming chronic pancreatitis

• Complications of chronic pancreatitis
• Calculi
• Pancreatic or biliary stricture
• Pancreatic cancer

• MR imaging techniques in chronic pancreatitis
• Secretin MRCP
• T1 mapping
• Extracellular volume imaging
• MR elastography



Other forms of pancreatitis 

• Autoimmune pancreatitis (AIP)
• Type 1
• Type 2 (idiopathic duct centric AIP)

• Diffuse, focal, multifocal
• Associations often seen in the abdomen

• Type 1 (systemic IgG4 disease)
• Sclerosing cholangitis
• Retroperitoneal fibrosis
• Tubulointerstitial nephritis

• Type 2
• Ulcerative colitis

• Groove Pancreatitis



Abbreviations
ADC Apparent diffusion coefficient
CT Computed tomography
CECT Contrast-enhanced CT
CEMRI Contrast-Enhanced MRI
DWI Diffusion weighted imaging
LA Late arterial phase
PV Portal-venous phase
PC Post-contrast
T1WI T1 Weighted MRI
T2WI T2 Weighted MRI
T1FS T1 Weighted MRI with fat saturation



Acute Pancreatitis



Revised Atlanta Classification
Subcategories Collection in first 

4 weeks
Collection after
4th week

Interstitial 
pancreatitis

Acute peripancreatic 
fluid collection (do 
NOT use “phlegmon”)

Pseudocyst

Necrotic 
pancreatitis

• Peripancreatic and 
pancreatic necrosis 
(75%)

• Peripancreatic 
necrosis only (20%)

• Pancreatic necrosis 
only (5%)

Acute necrotic 
collections

Walled-off necrosis



Acute interstitial edematous pancreatitis

Inflamed and edematous pancreas with preserved pancreatic parenchymal enhancement 
(white arrows) and minimal peripancreatic stranding (yellow arrow). No pancreatic necrosis.



Acute peripancreatic fluid collection (APFC)

Acute interstitial pancreatitis with a peripancreatic fluid collection (white arrow). No associated pancreatic or 
peripancreatic necrosis and without features of a pseudocyst. These collections usually present within 4 weeks 
after onset of pancreatitis.



Pseudocyst
Well encapsulated fluid 
collection with a mature 
inflammatory wall (white 
arrows) outside the pancreas. 
These collections are usually 
seen 4 weeks after the onset 
of pancreatitis and are 
homogenous fluid density 
without solid components 
(yellow arrow).



MRI demonstrates a cystic lesion (yellow arrow) with a T2 hypointense fibrotic wall (white 
arrow on far left T2WI MRI) which demonstrates delayed enhancement (white curved 

arrows on pre, LA and PV T1FS CEMRI from left top to right bottom), indicating maturity.

Pseudocyst



Pseudocysts can contain avascular septa [white arrows on T2WI (a) and PC T1WFS (b) MR 
images].  (c and d) Pseudocysts may also have vessels running through them [pre- and post-

contrast CT images], in this case the splenic artery.



Multiple partially calcified pancreatic pseudocysts (white arrows)



Necrotizing Pancreatitis - Combined type

Inflammation with associated pancreatic parenchymal and peripancreatic necrosis. 
Pancreatic necrosis is characterized by pancreatic parenchymal non-enhancement 
(white arrows) in addition to peripancreatic fat necrosis (yellow arrows). 



CT on right is performed two weeks after the initial CT on the left. CECT imaging demonstrates 
pancreatic parenchymal inflammation with associated peripancreatic necrosis. The pancreatic 

parenchyma enhances consistent with viability. However, there is peripancreatic necrosis 
characterized by an irregular fluid collection with interspersed fat. Note that these necrotic 

changes are starting to become organized on the later scan, an expected finding.

Necrotizing Pancreatitis – Parenchymal necrosis



Inflammation with associated pancreatic necrosis is characterized by pancreatic 
parenchymal non-enhancement without associated peripancreatic necrosis. 

Necrotizing Pancreatitis – Parenchymal necrosis



A heterogenous collection containing variable amounts fluids and necrosis in association with 
necrotizing pancreatitis, usually within 4 weeks of onset of pancreatitis. Collection can be intra-

or extra-pancreatic. CT image on the right was performed 3 weeks after initial scan, which 
demonstrates an evolving acute necrotic collection (white arrow) with an incompletely formed 

capsule (yellow arrow)

Acute necrotic collection



An acute necrotic collection which becomes superinfected. On imaging it may be suggested if a 
collection contains air (white arrows), which is not iatrogenic or from viscous perforation.

Acute necrotic collection - infected



Acute necrotic collection with fistula

P

An acute necrotic collection (white arrows) extended to the left flank in proximity of the 
descending colon (yellow arrows). Colonic fistula was suspected due to imaging findings 
and drainage of feculent material. This finding was confirmed with a gastrografin enema 

demonstrating leak of the contrast into the collection (green arrow).



A mature, well-encapsulated 
heterogenous collection 
containing variable amounts 
fluids and necrotic debris 
(yellow arrow) with a well-
defined inflammatory wall 
(white arrow). Seen in 
association with necrotizing 
pancreatitis, usually after 4 
weeks of onset of 
pancreatitis. Collection can be 
intra- or extra-pancreatic.

Walled-off necrosis (sterile) 



A collection of walled-off 
necrosis which becomes 
superinfected. On imaging it 
may be suggested if a 
collection contains air (white 
arrow), which is not 
iatrogenic or from viscous 
perforation

Walled-off necrosis - infected



Other complications of acute pancreatitis



Hemorrhage (a) CT at presentation demonstrated necrotizing pancreatitis with an acute necrotic collection in the 
pancreatic tail. (b) The patient experienced worsening symptoms 4 days later and was reimaged demonstrating 
hyperdense enlargement of the collection (bottom.  (c) Next day MRI demonstrates an intrinsically T1 hyperintense 
collection (d) with no enhancement on subtraction images. (e) A splenic artery pseudoaneurysm was still a feared 
complication and was excluded with selective angiography demonstrating a normal splenic artery.



Pseudoanurysm
MRI demonstrates pseudoaneurysm formation (yellow arrow) of the splenic artery on 

pre- (a) and post-contrast (b) CECT images.



Pseudoanurysm complicated by Hemosuccus Pancreaticus (wirsungorrhagia)
Same patient as above. Coronal arterial (a) and PV CECT (b) demonstrate the partially seen splenic artery 

pseudoaneurysm (curved white arrows) with contrast seen in the pancreatic duct on PV CECT image (white arrow). 
Central filling defect in the pancreatic duct (yellow arrow) was presumed to be blood clot. Axial NECT (c) and PV CECT 

(d) demonstrate contrast passage into the 2nd/3rd part of the duodenum via the pancreatic duct after IV contrast 
administration also known as wirsungorrhagia (bold white arrow).



Splenic vein occlusion and porto-systemic collaterals
(a) Inflammatory sequalae of necrotizing pancreatitis in the pancreatic tail (white arrow) 
has resulted in thrombosis/occlusion of the splenic vein (yellow arrow) with development 
of porto-systemic collaterals in the gastric fundus on pre and post-contrast images (b and c). 



Axial (a) and coronal (b and c) CECT demonstrate presumed disruption of the pancreatic duct (yellow 
arrows) secondary to necrotizing pancreatitis with associated amylase rich ascites (white arrows) 

confirmed by biochemical analysis after paracentesis. Mild dilation of the pancreatic duct upstream from 
the disruption (curved white arrow).

Disconnected/disrupted duct secondary to necrosis



A T2 heterogeneously hyperintense acute necrotic collection in the pancreatic head (yellow 
arrow) shows no enhancement (white curved arrow) and is seen fistulizing into the portal vein 

(yellow arrow).

Pancreatico-
portal vein fistula 



Pancreatico-portal vein fistula
A CT performed 1 month later  demonstrates the area of walled-off necrosis in the pancreatic 
head (yellow arrows) fistulizing into the expanded portal vein (white arrows) on axial (left) and 

coronal (middle and right) CECT images.



Pancreatico-pleural fistula
Coronal (left) and axial (middle and right) CECT demonstrates a disrupted pancreatic duct 
(yellow arrows) with fluid tracking superiorly (white arrows) towards the left pleural space 

resulting an amylase rich left sided pleural effusion (white curved arrows) confirmed by 
biochemical analysis after thoracocentesis.



Small bowel obstruction
Large pseudocyst (yellow arrows) on CT (left) and T2WI (middle) resulted in mass effect 

on small bowel loops with resultant partial obstruction (curved white arrows), which 
resolved after endoscopic cystogastrostomy (white arrow) as seen on CT (right image). 



Value added by MRI in Acute Pancreatitis



Walled-off necrosis (MR vs CT) 
Necrotic debris (yellow arrow) in a post-pancreatitis collection is often more apparent 

on MR (left image) compared to CT (right image) which may influence treatment 
decision making (endosccopic cystogastrostomy with or without necrosectomy). 



Delineation of viable pancreatic tissue on subtraction images (MR vs CT) 
(a) In the event of hemorrhage complicating necrotizing pancreatitis it is often difficult to determine if pancreatic tissue is 

enhancing against the backdrop of hyperdense hemorrhage on CT (white arrow). The same holds true for pre (b) and PC T1FS 
MR (c) images (yellow arrows). However, subtraction images (d) can be helpful to determine the amount of residual viable 

enhancing pancreatic parenchyma (curved white arrow).



MRI T2WI (a) demonstrates a fluid collection in the body of the pancreas (yellow arrow). Coronal 
MRCP thick slab image (b) confirms the  fluid collection in the body of the pancreas (yellow arrow) 
adjacent to an irregular pancreatic duct (curved white arrow). Coronal Thin-slab 3D MRCP image 
(c) demonstrates communication (white arrow) between this collection (yellow arrow) and the 

pancreatic duct (white arrow) confirming the presence of disconnected duct.

Disconnected duct 
(MRCP)



Chronic Pancreatitis



Calcific chronic pancreatitis
Extensive pancreatic calcification (white arrows) 
seen on x-ray (a) and CT (b and c)



Non-calcific chronic 
pancreatitis
The pancreas is atrophic with 
main duct (white arrow) and 
side branch dilation (yellow 
arrow) without evidence of 
calcification.



NECT demonstrates mass like enlargement of the pancreatic tail (yellow arrows).  Pancreatic parenchymal 
calcifications in the rest of the pancreas reflects sequalae of chronic pancreatitis (white arrows). CT guided 

biopsy confirmed mass forming chronic pancreatitis (right image).

Mass forming chronic pancreatitis



MRI demonstrates mass like enlargement of the pancreatic tail (yellow arrows) with expected decreased 
intrinsic T1WI signal (a), increased T2WI signal (b) and restricted diffusion (white arrows and c and d) seen in 

chronic pancreatitis.  

Mass-forming chronic pancreatitis
(same patient as above)



MRI demonstrates mass like enlargement of the pancreatic tail (yellow arrows) with expected decreased 
intrinsic T1WI FS signal (a), decreased LA enhancement (b) and progressive delayed enhancement on PV (c) and 

delayed (d) T1FS seen in chronic pancreatitis.  

Mass-forming chronic pancreatitis
(same patient as above)



Complications of chronic pancreatitis



Intraductal calculi
CECT demonstrate multiple calculi in a mildly dilated pancreatic duct (white arrows)



Pancreatic duct stricture
Coronal MIP MRCP image demonstrates a pancreatic duct stricture (white arrow) with 

upstream dilated main duct and side branches (yellow arrow). ERCP with brushing were 
negative for malignancy.



MR imaging techniques in chronic pancreatitis



Before secretin 4 minutes after secretin

Secretin MRCP
The Cambridge classification used for grading the severity of chronic pancreatitis is limited in its ability to detect early disease. 

Secretin MRCP can aid in the detection of early disease as in this example coronal MIP MRCP images demonstrates an increased 
number of dilated side branches (white arrows) post secretin administration in keeping with mild chronic pancreatitis.



T1WI gradient echo imaging of the pancreas
Pancreatic acinar cells contain enzymes which are rich in protein and is bright on T1WI. Note that pancreas is 

the brightest organ on pre-contrast T1WI (white arrows). Decreased T1 signal detect loss of acinar cells.



T1WI gradient echo imaging of the pancreas
Loss of bright T1 signal can be used as an indicator of chronic pancreatitis. Signal intensity ratio 

(SIR) is used to assess T1-weighted signal changes. SIR of <1.2 is compatible with early CP



T1 mapping of chronic pancreatitis
3 Tesla T1 relaxation map demonstrates increased relaxation time of pancreatic tissue (> 900ms) 

in keeping with mild chronic pancreatitis

Tirkes et al.  T1 mapping for diagnosis of mild chronic pancreatitis. J Magn Reson Imaging. 2016 Aug 13. doi: 10.1002/jmri.25428.

ROI gives T1 
relaxation time 
in milliseconds



T1 Mapping of chronic pancreatitis
Color T1 maps demonstrate normal T1 relaxation time of pancreatic 

parenchyma in a healthy patient on the left versus a patient with markedly 
prolonged relaxation time of the pancreatic parenchyma in keeping with 

moderate pancreatitis

Cambridge 0 Cambridge 4
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Cambridge 0 No CP

ECV: 0.23 ECV: 0.41

Cambridge 2 Mild CP

ECV fraction of  the pancreas
ECV maps demonstrate normal and increased extracellular volumes in a healthy  

volunteer (left) and a patient with chronic pancreatitis (right) respectively. As fibrosis 
increases in the setting of chronic pancreatitis, so does the extracellular space/ volume.

Tirkes et. al.  Quantitative MR Evaluation of Chronic Pancreatitis: Extracellular Volume Fraction and MR Relaxometry. AJR Am J Roentgenol. 2018 Mar;210(3):533-
542. doi: 10.2214/AJR.17.18606. Epub 2018 Jan 16.
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MR elastography of the pancreas
MR elastography images of a healthy volunteer 

mean stiffness of the pancreas of 1.15kPa [range 1.05 - 1.27 kPa]

Yin et al.  Abdominal magnetic resonance elastography. Top Magn Reson Imaging 2009;20:79-87.



Imaging Technique Sensitivity Specificity

S-MRCP 72% 87%

T1w SIR 77% 76%

T1 mapping 64% 85%

ECV fraction 91% 77%

ECV + T1 mapping 86% 90%

MR Elastography ? ?

MR Imaging Techniques of chronic pancreatitis



Autoimmune Pancreatitis (AIP)



Autoimmune pancreatitis – Type 1
Type 1 AIP is characterized by a mildly hypodense sausage shaped pancreas (white arrow) on CECT (a). The pancreas is enlarged
and edematous with T2 hyperintense signal changes (yellow arrows) on T2WI (b) and a mildly dilated main duct (white curved 

arrow) on T2WI. Restricted diffusion (yellow curved arrows) is seen on DWI (c) and ADC (d).



Autoimmune pancreatitis – Type 1 (different patient as above)
Type 1 AIP is characterized by T2 hyperintense edematous changes (yellow arrows) on T2WI (a) and a dilated main duct 

(white arrows) on T2WI and coronal MRCP MIP (b) with associated decreased intrinsic T1WI FS signal (c) and progressive 
delayed enhancement (d) PC T1FS images.  Incidental note is made of a dominant dorsal duct (yellow curved arrow).



Type 2 AIP involving the pancreatic body and tail demonstrate edematous changes (white arrows) 
in the form of increased T2WI signal (a) with associated restricted diffusion (yellow arrows) on 

DWI (b) and ADC (c).



Autoimmune pancreatitis – Type 2 (same patient as above)
Type 2 AIP involving the pancreatic body and tail (yellow arrows) demonstrate decreased intrinsic T1WI FS signal (a), 

decreased LA enhancement (b) and progressive delayed enhancement on PV (c) and delayed (d) T1FS images.  Compare with 
normal signal and enhancement of pancreatic neck (white arrows).



IgG4 associations often seen in Type 1 AIP: Sclerosing cholangitis
T2WI (left) demonstrates a sausage shaped pancreas (white arrow) and an irregular beaded appearance 
of the  intrahepatic bile ducts (yellow arrows) indicative of sclerosing cholangitis on coronal  MRCP MIP 

image in a patient with type 1 AIP.



IgG4 associations often seen in Type 1 AIP: Tubulo-interstitial nephritis
Peripheral wedge shaped  T2 hypointense lesions (yellow arrows) in bilateral 

kidneys in a patient with type 1 AIP in keeping with tubulo-interstitial nephritis 
(left T2WI). Normal kidneys in a patient with Type 2 AIP (right image) for 

comparison.



IgG4 associations often seen in Type 1 AIP: Retroperitoneal fibrosis
Retroperitoneal/ periaortic soft tissue encasing the aorta (white arrows)  is 

hypointense on T2WI (left) and demonstrates delayed enhancement on PC MRI 
(right). There is also evidence of tubulo-interstitial nephritis (yellow arrows) being 

T2 hypointense and hypo-enhancing compared to normal renal parenchyma.



Associations often seen in Type 2 AIP: Ulcerative colitis (UC)
Acute inflammatory changes involving the hepatic flexure and proximal transverse colon seen in acute UC (white arrows) on CECT 
(a and b) and chronic inflammatory changes in the form of submucosal fat deposition (yellow arrows) and peri-colonic creeping 

fat involving the mesorectal fat (curved white arrow) seen in chronic UC on MRI FIESTA images (c and d).



Groove pancreatitis



Pancreatic inflammatory changes  are centered in the pancreatico-duodenal 
groove (white arrows) on axial (left) and coronal (right) CECT

Groove Pancreatitis
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