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Abstract
Autoimmune pancreatitis (AIP) is characterized by obstructive jaundice, a dramatic clinical response to steroids and pathologically by a lymphoplasmacytic infiltrate, with or without a pancreatic mass. Type 1 AIP is the pancreatic manifestation of an IgG4-related systemic disease and is characterized by elevated IgG4 serum levels, infiltration of IgG4-positive plasma cells and extrapancreatic lesions. Type 2 AIP usually has none or very few IgG4-positive plasma cells, no serum IgG4 elevation and appears to be a pancreas-specific disorder without extrapancreatic involvement. AIP is diagnosed in approximately 2%-6% of patients that undergo pancreatic resection for suspected pancreatic cancer. There are three patterns of autoimmune pancreatitis: diffuse disease is the most common type, with a diffuse, “sausage-like” pancreatic enlargement with sharp margins and loss of the lobular contours; focal disease is less common and manifests as a focal mass, often within the pancreatic head, mimicking a pancreatic malignancy. Multifocal involvement can also occur. In this paper we describe the features of AIP at ultrasonography, computed tomography, magnetic resonance and positron emission tomography/computed tomography imaging, focusing on diagnosis and differential diagnosis with pancreatic ductal adenocarcinoma. It is of utmost importance to make an early correct differential diagnosis between these two diseases in order to identfy the optimal therapeutic strategy and to avoid unnecessary laparotomy or pancreatic resection in AIP patients. Non-invasive imaging plays also an important role in therapy monitoring, in follow-up and in early identification of disease recurrence.
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Core tip: In this paper we describe the features of autoimmune pancreatitis (AIP) at ultrasonography, computed tomography, magnetic resonance and positron emission tomography/computed tomography imaging, focusing on diagnosis and differential diagnosis with pancreatic ductal adenocarcinoma, which has a similar imaging appearance but a completely different therapeutic management. It is of utmost importance to make an early correct differential diagnosis between these two diseases in order to identify the optimal therapeutic strategy and to avoid unnecessary laparotomy or pancreatic resection in AIP patients. Non-invasive imaging plays also an important role in therapy monitoring, in follow-up and in early identification of disease recurrence.
Crosara S, D’Onofrio M, De Robertis R, Demozzi E, Canestrini S, Zamboni G, Pozzi Mucelli R. Autoimmune pancreatitis: Multimodality non-invasive imaging diagnosis. World J Gastroenterol 2014; In press
INTRODUCTION

Autoimmune pancreatitis (AIP) is a distinct form of pancreatitis frequently characterized by obstructive jaundice and by a dramatic clinical response to steroids; pathologically, it is characterized by a lymphoplasmacytic infiltrate, with or without a pancreatic mass. The term AIP was first used in 1995 by Yoshida et al[1

] to describe a type of chronic pancreatitis associated with a Sjogren-like syndrome. Recently AIP was divided into type 1 and type 2 which have distinct histopathology, clinical features and different diagnostic criteria[
Type 1 AIP is also called lymphoplasmacytic sclerosing pancreatitis (LPSP) or AIP without granulocyte epithelial lesions (GEL) and pathology of the pancreas shows four characteristic features[
Type 1 AIP seems to be the pancreatic manifestation of an IgG4-related systemic disease, characterized by elevated IgG4 serum levels, infiltration of IgG4-positive plasma cells and extrapancreatic lesions (e.g., sclerosing cholangitis, sclerosing sialoadenitis and retroperitoneal fibrosis). This form of AIP presents predominantly with obstructive jaundice in elderly male subjects; both pancreatic and extrapancreatic manifestations respond to steroid therapy. The clinical diagnosis of LPSP can be made without need for a histology sample[
Type 2 AIP is also defined idiopathic duct-centric pancreatitis (IDCP) or AIP with GEL[



3-10

]. It shares with LPSP some histopathological features, such as periductal lymphoplasmocytic infiltrates and storiform fibrosis. A characteristic feature of IDCP are GELs: intraluminal and intraepithelial neutrophils, leading to destruction and obliteration of pancreatic duct lumen. IDCP usually has none or very few IgG4-positive plasma cells, no serum IgG4 elevation and appears to be a pancreas-specific disorder without extrapancreatic involvement. Approximately 30% of reported cases of IDCP are associated with inflammatory bowel disease, frequently ulcerative colitis. Patients with IDCP are, on average, a decade youger than LPSP patients and the disease does not show a sex preference. Because IDCP patients are seronegative and lack other organ involvement, definitive diagnosis requires pancreatic histology[ HYPERLINK \l "_ENREF_3" \o "Shimosegawa, 2011 #4" 


 ADDIN EN.CITE 
3-7,11
].
DIAGNOSTIC CRITERIA

In 2011, the International Consensus Diagnostic Criteria (ICDC)[



12

], HISORt criteria of the Mayo Clinic (2006, 2009)[


 ADDIN EN.CITE 


3

] were developed by the International Association of Pancreatology after a review of existing criteria, including Japanese Pancreas Society criteria (JPS 2002, 2006)[ HYPERLINK \l "_ENREF_3" \o "Shimosegawa, 2011 #4" 


 ADDIN EN.CITE 
13,14
], Korean criteria (2007)[17

]. ICDC are composed of five cardinal features such as imaging of the pancreatic parenchyma[on computed tomography (CT) and magnetic resonance (MR)] and duct[on endoscopic retrograde cholangiopancreatography (ERCP) or magnetic resonance cholangiopancreatography (MRCP)], serology, other organ involvement, histology and response to steroid therapy[15

], Asian criteria (2008)[
EPIDEMIOLOGY

The true incidence of AIP is unknown. AIP was diagnosed in approximately 2%-6% of patients that underwent pancreatic resection for suspected pancreatic cancer[
 ADDIN EN.CITE 
18,19
]. In Japan the incidence of AIP was reported to be 0.82 per 100000 population[
PATHOPHISIOLOGY

The precise pathogenesis of AIP has not been elucidated. It is still unclear if IgG4 plays a direct pathogenic role in developing AIP or if their presence is an epiphenomenon[
 ADDIN EN.CITE 
21,22
]. Molecular mimicry by a microbial pathogen, which leads to a cross reaction with endogenous antigens, has been postulated as a cause of many autoimmune conditions including AIP[
 ADDIN EN.CITE 
23,24
].
CLINICAL ISSUES

The clinical presentation of AIP can be divided into acute and subacute phase. In the acute phase, the classic presentation of AIP is that of obstructive jaundice with abdominal imaging showing pancreatic enlargement[
 ADDIN EN.CITE 
2-5,13
]. Thus it is imperative to differentiate AIP from pancreatic cancer, especially in localized forms. Less commonly AIP presents with mild abdominal pain and elevated pancreatic enzymes, which may also be consistent with acute pancreatitis. In the subacute phase, after initial treatment, AIP can present with pancreatic atrophy and steatorrhea resembling chronic pancreatitis. Severe unremitting abdominal pain requiring narcotic pain medication is hardly ever present[



3

]. The presence of such severe pain should  prompt a re-evaluation of the diagnosis. Diabetes mellitus (DM) is seen in up to 50% of patients with AIP and resolves in a proportion of patients with corticosteroid therapy[ HYPERLINK \l "_ENREF_3" \o "Shimosegawa, 2011 #4" 


 ADDIN EN.CITE 
20,25
]. 
OTHER ORGAN INVOLVEMENT

As previously stated, type 1 AIP is the pancreatic manifestation of a systemic disease. The involvment of other organs can lead to characteristic symptoms, such as xeroftalmia and xerostomia (Sjogren-like syndrome), jaundice (bile ducts involvement), and swelling in the groin (regional lymphoadenopathy). Other organ involvement that can be seen on abdominal imaging includes retroperitoneal fibrosis and renal involvement (interstitial nephritis). When present, these signs strengthen the diagnosis of AIP, and also prompt the histologic confirmation of AIP itself[
 ADDIN EN.CITE 
5,26-28
]. Less commonly, gallbladder and gastric involvement have also been described[4

].29

]. Symptoms related to other organ involvement often improve with treatment and can be useful for the assessment of treatment response[
IMAGING

There are three recognized patterns of AIP: diffuse, focal and multifocal. Diffuse disease is the most common type, with a diffuse, “sausage-like” pancreatic enlargement with sharp margins, loss of the lobular contours, and absence of pancreatic clefts (Figure 1)[
 ADDIN EN.CITE 
30,31
]. Focal disease is less common than diffuse disease and manifests as a focal mass, often within the pancreatic head, an appearance that may mimic that of a pancreatic malignancy (Figure 2). Focal disease tends to be relatively well demarcated and, when present, upstream dilation of the main pancreatic duct is typically milder than what is observed in patients with pancreatic carcinoma. In some patients with focal AIP, only the dorsal pancreas or the pancreatic tail is involved[32

]. Multifocal involvement can also be evident.
Transabdominal ultrasonography

Conventional ultrasonography (US) is often the first imaging exam performed in presence of any abdominal symptom since it is noninvasive, inexpensive, easy to perform and widely available. US of diffuse form of AIP shows a diffusely enlarged and hypoechoic pancreatic parenchyma. In the focal and multifocal forms of AIP only the affected regions of the pancreas appear hypoechoic. This appearance, however, is not specific and includes many features commonly seen in other types of acute and chronic pancreatitis.
At color-Doppler, the enlarged pancreas can show hypervascularity[34

].
Computed tomography

Cross sectional pancreatic imaging is the cornerstone to the diagnosis of AIP. Quadriphasic abdominal CT and MR examinations are the imaging modalities of choice to diagnose AIP. CT scan is of utmost importance in diagnosing AIP and in confirming or ruling out pancreatic cancer. Classic features of diffuse AIP at CT are a diffusely enlarged hypodense sausage-shaped pancreas with sharp and smooth borders; decreased enhancement of the pancreatic gland in the early phase and moderate and persisting delayed enhancement in the late phase are found in 90% of the cases, a finding due to fibrosis[
 ADDIN EN.CITE 
3,14,35,36
]. Supplementary findings include a hypodense capsule-like peripheral rim with subtle delayed enhancement[



35

] sorrounding the pancreas (12%-40% of cases), which is believed to represent fluid, flegmon or fibrous tissue due to inflammatory changes of the peripancreatic tissues[ HYPERLINK \l "_ENREF_35" \o "Irie, 1998 #72" 


 ADDIN EN.CITE 
30,31,35,36
].

When AIP presents as a focal enlargement of the pancreas, it is more often located in the pancreatic head[
37

]. A segmental enlargement of the pancreas is seen in 30%-40% of the patients with AIP. The enlarged segment of the pancreas is typically isoattenuating or hypoattenuating to the spared, non-enlarged portion of parenchyma and may be indistinguishable from pancreatic cancer[
30,36,38,39
]. 
Unlike from many other causes of pancreatitis, peri-pancreatic stranding is usually minimal in AIP but can occur[
37

]. Segmental or diffuse narrowing of the main pancreatic duct, involvement of the distal common bile duct, and multiple cholangitis-like bile duct strictures have been decribed but are better depicted on MR or MRCP or by means of ERCP than at CT[


40

]. Involution of the pancreatic tail and regional lymphoadenopathy may also be seen[ HYPERLINK \l "_ENREF_40" \o "Kawamoto, 2008 #84" 


 ADDIN EN.CITE 
41,42
]. 
Atrophic pancreatic parenchyma represents a late burnt-out phase of the disease[
 ADDIN EN.CITE 
30,36
]. This appearance may also persist after steroid therapy.

Magnetic resonance

At MR, AIP shows a similar appearance to CT: the pancreas is diffusely, focally or multifocally enalrged, and the involved portion is hypointense on T1-weighted images, slightly hyperintense on T2-weighted images, and has heterogeneously diminished enhancement in the early phase and delayed enhancement in the late phase of contrast enhancement[
 ADDIN EN.CITE 
30,35,43,44
]. The capsule-like rim described at CT is usually hypointense on both T1 and T2-weighted images, and has delayed moderate enhancement on contrast-enhanced MR[
 ADDIN EN.CITE 
35,44
].
Other imaging hallmarks of AIP include multiple narrowings of the main pancreatic duct or an irregularly narrowed main pancreatic duct in the affected segment[
 ADDIN EN.CITE 
12,30
]. Narrowing of the main pancreatic duct in AIP is usually longer than 3 cm in the diffuse form of AIP[



46

] the narrowed main pancreatic duct could not be seen at MRCP at all. However, MRCP findings of a segmental or skipped non-visualized main pancreatic duct accompanied by less upstream main pancreatic duct dilatation than what is usually seen with adenocarcinoma may suggest the presence of focal AIP[


 ADDIN EN.CITE 45

] stated that it cannot completely replace ERCP for diagnosing AIP, since narrowing of the main pancreatic duct in AIP cannot be always visualized on MRCP as clearly as on ERCP and in some studies[45

]. MRCP is a less invasive and more easily performed technique than ERCP but Kamisawa et al[
45,47,48
]. The irregular narrowing of the main pancreatic duct, which is usually longer than the stenosis of the main pancreatic duct caused by pancreatic adenocarcinoma, is one of the useful findings to differentiate focal AIP from pancreatic adenocarcinoma[
 ADDIN EN.CITE 
49,50
] together with the absence of upstream duct dilation, since ductal stenosis is not as strict as the one of adenocarcinoma[
 ADDIN EN.CITE 
43,51
].  A study by Muhi et al[
Bile duct abnormalities can be also recognized. These include smooth narrowing of the intrapancreatic portion of the common bile duct[
 ADDIN EN.CITE 
40,43
], or irregularity and stricturing of the intra- and extra-hepatic bile ducts with features similar to those seen in primary sclerosing cholangitis. Enhancing duct wall thickening is also a recognized feature and, less commonly, intra-hepatic bile duct dilation may also be observed[
 ADDIN EN.CITE 
40,43
].
Diffusion-weighted magnetic resonance imaging (DWI) has been increasingly used to evaluate diseases involving abdominal organs. Quantitative measurement of the diffusivity of water molecules in various tissues are described by the apparent diffusion coefficient (ADC) value. ADC is correlated to blood microcirculation, as well as molecular diffusion of water, frequently altered in various disease processes due to changes in physiological and morphological characteristics, such as cell density and tissue viability. Decreased ADC values correlates with increased lesion cellularity and total nuclear area, characteristics both restricting water diffusion. In general, malignant tumors have a higher cellularity than benign lesions[



54

]. At DWI, AIP and pancreatic cancer are both detected as high signal intensity areas at high b-values images; however, pancreatic cancers usually present as a solitary area, while diffuse or multiple high-intensity areas are suggestive for AIP[ HYPERLINK \l "_ENREF_54" \o "Yoshikawa, 2006 #112" 


 ADDIN EN.CITE 
55,56
]. A longitudinal high intensity area also suggests AIP more than pancreatic cancer[



55

]. It has been found that mean ADC values are significantly lower in AIP than in pancreatic cancer, which has ADC values lower than normal pancreatic parenchyma[ HYPERLINK \l "_ENREF_55" \o "Kamisawa, 2010 #117" 


 ADDIN EN.CITE 
57,58
]. Muhi et al[



55

] found ADC values to be significantly lower in AIP patients (1.012 ± 0.112 × 10-3 mm2/s) than in pancreatic cancer patients (1.249 ± 0.113 × 10-3 mm2/s). The reason of these findings resides in the anatomo-pathological features of these lesions: although cancer cell infiltration with desmoplastic stroma is the typical histopathological feature of pancreatic cancer, the cellularity of the dense lymphoplasmocytic infiltrate in AIP is greater than that of pancreatic cancer, therefore increased cellularity and edematous changes in AIP induce lower ADC values in AIP than in pancreatic cancer[


 ADDIN EN.CITE 


39

] found that the optimal ADC cutoff value (100% sensitivity and 89% specificity) for differentiating mass-forming AIP from pancreatic carcinoma would be 0.88 × 10-3 mm2/s. Similarly Kamisawa et al[ HYPERLINK \l "_ENREF_39" \o "Muhi, 2012 #82" 


 ADDIN EN.CITE 
12,22,28
].
18F-fluorodeoxyglucose positron emission tomography/CT

Many patients with AIP are likely to be among those who receive fluorodeoxyglucose positron emission tomography (FDG-PET) because of suspected pancreatic cancer. However, even FDG-PET cannot always differentiate between these two lesions because inflammatory foci in the pancreas also accumulate FDG with the same avidity as a pancreatic neoplasm[
 ADDIN EN.CITE 
59,60
]. AIP causes intense FDG uptake by the pancreas[
 ADDIN EN.CITE 
61,62
]. Ozaki et al[



62

]. Typical FDG-PET findings for AIP[


 ADDIN EN.CITE 


60

], and lower  (83%) in those with AIP[


 ADDIN EN.CITE 


63

] showed FDG uptake in all AIP patients of their series and in 73.1% of pancreatic cancer patients. In contrast, previous studies had found that the sensitivity of FDG uptake to be higher (96%) in patients with pancreatic cancer[ HYPERLINK \l "_ENREF_63" \o "Ozaki, 2008 #132" 


 ADDIN EN.CITE 
63,64
] are heterogeneous longitudinal accumulation and multiple localizations, whereas those for pancreatic cancer are nodular homogeneous accumulation, and solitary localization. When FDG accumulation in AIP is focal, differentiation from pancreatic cancer can be difficult. The longitudinal FDG uptake found in AIP is due to diffuse distribution of the inflammatory process, and FDG uptake by inflammatory cells possibly results in heterogeneous accumulation because of the scattered distribution of inflammatory cells. However, diffuse-type pancreatic cancer may also show a similar longitudinal shape, although such cases are rare. FDG uptake by extrapancreatic organs may assist in differentiating the two conditions.

DIFFERENTIAL DIAGNOSIS

The most common presentation of AIP is with obstructive jaundice and pancreatic enlargement that mimics the presentation of pancreatic cancer[



14

], and 5%-21% of patients undergoing resection for suspected pancreatic cancer have a final diagnosis of benign disease, including AIP[ HYPERLINK \l "_ENREF_14" \o "Chari, 2009 #32" 


 ADDIN EN.CITE 
65,66
]. As mentioned above, pancreatic enlargement can be focal or diffuse: when AIP presents as focal pancreatic enlargement with mass effect differentiating AIP from pancreatic cancer at imaging can be challenging. Since AIP responds extremely well to steroid therapy, it is of utmost importance to differentiate it from pancreatic cancer to avoid unnecessary laparotomy or pancreatic resection.

Obstructive jaundice caused by pancreatic cancer typically progresses steadily, whereas AIP jaundice sometimes fluctuates or, in rare cases, improves spontaneously[
 ADDIN EN.CITE 
4,55,67
].
Although false positive elevation of IgG, IgG4 and other antinuclear antibodies can be seen in pancreatic cancer[
At CT the “sausage-like” appearance of the pancreas is the typical finding in AIP and is rarely seen in pancreatic cancer[



56

]. As fibroinflammatory changes involve the peripancreatic adipose tissue, a capsule-like rim sorrounding the pancreas is specifically detected in some AIP patients[


 ADDIN EN.CITE 


56

]. Enhancement of an enlarged pancreas on the delayed phase of CT and MR is characteristic of AIP[ HYPERLINK \l "_ENREF_56" \o "Takuma, 2012 #118" 


 ADDIN EN.CITE 
30,32,44
].
With the previously mentioned limitations of the lower resolution of MRCP compared to ERCP, some studies[
 ADDIN EN.CITE 
52,68
] state that some MRCP findings such as skipped strictures of the main pancreatic duct without significant upstream dilation and the “penetrating duct sign” are most frequently seen in AIP patients.
As mentioned above, both  AIP and pancreatic cancer are detected as high signal intensity areas on DWI images[
 ADDIN EN.CITE 
55,56
]. However, these areas are differently shaped, being diffuse, solitary or multiple in AIP, whereas all patients with pancreatic cancer have solitary areas[
 ADDIN EN.CITE 
55,56
]. In addition ADC values have been demostrated to be significantly lower in AIP than in pancreatic cancer[
 ADDIN EN.CITE 
55,56
].
Morover, while clarifying the differential diagnosis between AIP and pancreatic cancer, it has to be clear that the presence of other organ involvement and responsiveness to steroids are both highly suggestive of AIP.
The differential diagnosis between diffuse AIP and lymphoma may be difficult, since both entities determine enlargement of the pancreatic parenchyma and appear hypoattenuating in the pancreatic phase. Therefore, the differential diagnosis is based on ancillary findings, such as retroperitoneal and pelvic enlarged lymphnodes, splenic lesions, or both; when necessary fine needle aspiration biopsy or core biopsy are performed[
TREATMENT
Both subtypes of AIP are exquisitely sensitive to steroid therapy. The response to corticosteroid therapy can be both diagnostic and therapeutic. When typical imaging features and collateral evidence for AIP are absent and pancreatic cancer has been reliably ruled out, a steroid trial of oral prednisone for 2 wk can be started. Response to steroids is based on objective data such as radiologic evidence showing a dramatic decrease in the pancreatic mass or other organ involvement, resolution of the obstructive jaundice without biliary stenting, and normalization of liver function tests. If there is no such improvement or if the cancer antigen 19.9 level is rising, then the diagnosis of AIP should be reconsidered.
Once the diagnosis of AIP has been estabilished, the best initial treatment is oral prednisone for 4 wk. Beginning at week 4, with continued objective response to therapy, the dose should be tapered.

Up to 40% of patients (mostly with type 1 AIP) will have disease relapse after the first course of corticosteroid therapy[
 ADDIN EN.CITE 
70,71
]. Proximal bile duct involvement can be a predictor of disease relapse.

The most severe cases of AIP are not responsive to pharmacologic treatment and requires surgical intervention. In cases with focal involvement of the pancreatic head region, pancreatico-duodenectomy is the surgery most frequently performed. Focal forms of AIP with body-tail involvement are treated with distal spleno-pancreatectomy. Diffuse forms of AIP, not responsive to corticosteroid therapy can require total pancreatectomy[72

].

FOLLOW-UP

Laboratory findings and clinical evaluation are of great importance in the follow-up of patients with AIP, but imaging, mainly performed with CT and MR, plays a pivotal role.
Corticosteroid therapy induces in the majority of patients the resolution of pancreatic changes developed during the progression of AIP. The gland swelling decreases, the physiological lobularity of the pancreatic contour is again visible and the other pancreatic (parenchymal eterogeneity and tail retraction) and peripancreatic (peripancreatic fat stranding and hypodense halo) changes improve. This improvement can be partial or complete and sometimes the pancreas can become slightly atrophic[
 ADDIN EN.CITE 
51,73
]. In patients with partial response retraction of the pancreatic tail can persist or a focal mass-like swelling can still be visible after therapy.
Manfredi et al[
At MR, steroid treatment resulted in significant changes in signal intensity on both T1- and T2-weighted images as compared to the pre-treatment images: the previously affected pancreatic parenchyma regains its physiological signal intensity in the majority of treated patients[



46

]. After steroid therapy, the main pancreatic duct has normal caliber, persisting narrowed only in a small percentage of patients, infrequently with a slight upstream dilation[


 ADDIN EN.CITE 


46

]. In more than 65% of the cases the affected parenchyma presents a post-therapy physiological contrastographic behaviour, resulting isointense to the non-affected parenchyma in every dynamic phase[ HYPERLINK \l "_ENREF_46" \o "Manfredi, 2011 #92" 


 ADDIN EN.CITE 
46,69
]. Therapy induces also the regularization of the common bile duct[
 ADDIN EN.CITE 
46,69
].

MR is also useful in the post-therapy follow up with DWI sequences: after steroid therapy, high intensity areas on DWI disappear or are markedly decreased in the same way as the pancreatic enlargement. The reduced ADC values of the inflammatory lesions usually increase to nearly those of normal pancreas. Remaining or recurring areas of low ADC indicate disease recurrence[
 ADDIN EN.CITE 
55,74
].
Disease recurrence occurs more frequently in young patients with focal forms of AIP. It tends to be morphologically similar to the previous presentation of the disease and with the same imaging features. Rarely AIP recurrence presents as diffuse form of the disease[
 ADDIN EN.CITE 
69,75
].
CONCLUSION

In conclusion, in the light of the recent literature and the latest published guidelines, it is clear that noninvasive imaging modalities play a progressively more important role in the diagnosis of AIP. Imaging is also of utmost importance for differential diagnosis,  therapy monitoring, follow-up and early identification of disease recurrence.
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Figure 1 Diffuse-type autoimmune pancreatitis. A-H: Computed tomography: the pancreas appears diffusely enlarged (arrows in A-D) with a hypodense peripancreatic rim, better visible in the venous phase (arrow in E). The lesion shows fair enhancement resulting almost isodense in the delayed phase (G-H). A plastic biliary endoprothesis is visible in the common bile duct (arrow in H); I-O: Magnetic resonance: the entire organ is slightly hypointense on T1-weighted images (arrow in I) and slightly hyperintense on T2-weighted images (arrow in J), with diffusion coefficient restriction (arrows in K-L) with intermediate-high b values. At dynamic examination the pancreatic lesion presents fair enhancement resulting almost isodense in the delayed phase (arrow in O).
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Figure 2 Focal-type autoimmune pancreatitis. A-C: Computed tomography: the body of the pancreas appears focally enlarged (arrow in A) with a hypodense peripancreatic rim, better visible in the venous phase (arrow in B). The lesion shows fair enhancement resulting almost isodense in the delayed phase (arrow in C); D-K: Magnetic resonance: the affected portion of the pancreas is slightly hypointense on T1-weighted fat-saturated (arrow in D) images and slightly hyperintense on T2-weighted fat-saturated images (E), with diffusion coefficient restriction (arrows in F-G) with intermediate-high b values. At dynamic examination the pancreatic lesion shows fair enhancement resulting almost isodense in the delayed phase (arrow in J). At magnetic resonance cholangiopancr-eatography the main pancreatic duct shows a focal stenosis (long arrow in K) without upstream dilation. The intrahepatic bile ducts present irregular slightly stenotic portions (short arrows in K), due to involvement in the autoimmune process.
