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EUS imaging is subjective and often 

nonspecific in inflammatory diseases of the 

pancreas; therefore, the clinical history and 

presentation are important when making a 

final diagnosis. 



Patients may present  :recurrent acute 

pancreatitis or with their first known episode 

of acute pancreatitis may already have 

structural and functional changes secondary 

to chronic pancreatitis. 



Common symptom :  

Pain, in the epigastrium with radiation to the back and 

worsened by eating 

When more than 85% to 90% of the pancreas is 

affected, exocrine insufficiency (with steatorrhea, 

weight loss, and fat soluble vitamin deficiency ) 

 Endocrine insufficiency (with glucose intolerance or 

DM  .)  



pancreatic calcifications most often result 

from CP, NET, IPMN, MCN, SCA and some 

pancreatic adenocarcinomas. 



The diagnosis of CP  :combination of 

symptoms, noninvasive radiographic imaging 

(CT,MRI/MRCP), and/or EUS. 





Findings on MRI/MRCP  

MPD dilation, side branch abnormalities, 

strictures, intraductal stones, 

intraparenchymal cyst formation, 

parenchymal atrophy, abnormal decreased 

signal intensity on T1 



In patients with compatible clinical signs and 

symptoms, the APA initially recommends a CT 

that, if nondiagnostic, should be followed by MRI/ 

MRCP with secretin stimulation. 

EUS only when the results of noninvasive 

imaging are nondiagnostic or inconclusive. 







A 48-y with clinical and  (CT) evidence of CP with a large head duct stone and 
upstream ductal dilatation. Three prior efforts at(ERCP) failed and was referred for 
further evaluation and stone clearance. CT : a large stone within the PD within the 

head with upstream ductal dilatation. During three prior ERCPs at the referring 
center, there was failure to cannulate the PD. 



A 48-y with clinical and CT evidence of CP with a large PD stone and upstream 

ductal dilatation. Three prior efforts at ERCP failed . EUS : a thickened bile duct wall 

suggestive of downstream obstruction (left image). Continued imaging revealed a 

remote location of the minor papilla, relative to the major papilla, initially establishing 

the diagnosis of pancreas divisum that had been missed on prior cross-sectional 

imaging (right image). The large stone was seen in the accessory duct. 



A 48-y with clinical and CT evidence of chronic pancreatitis with a large head duct 

stone and upstream ductal dilatation. Three prior efforts at ERCP failed. EUS : typical 

features of CP: a dilated(MPD) (upper left), dilated side branches (upper right), and 

parenchymal atrophy (bottom). It is likely that some of the features were secondarily 

induced by the large stone and resulting obstructive changes 



A 48-y with clinical and CT 

evidence of CP with a large PD 

head stone and upstream ductal 

dilatation. Three prior ERCP 

failed After failed endoscopic 

retrograde pancreatography 

(ERP), EUS was used to guide 

(MPD) access (upper left), 

guidewire insertion (upper right), 

balloon dilation (bottom left), and 

finally antegrade stent insertion 

(bottom right.) 



A 48-y with clinical and CT evidence of CP with a large pancreatic head duct stone and 

upstream ductal dilatation. Three prior ERCP failed and the patient was referred for further 

evaluation and stone clearance. Extracorporeal shock wave lithotripsy was subsequently 

performed (upper images), which resulted in stone fracturing (bottom images.) 





CP rely on the 9 features.                                          

4 parenchymal  ,5 ductal features                       

   



4 parenchymal 

hyperechoic foci (1 to 2 mm hyperechoic points) 

hyperechoic strands (hyperechoic irregular lines >3 

mm) 

lobularity (2 to 5 mm lobules ) ,  

 cysts (thin walled hypoechoic structures >2 mm 

within the confines of the parenchyma ),  



5 ductal features :                                          

MPD dilation (>3 mm in the head, >2 mm in 

the body, and >1 mm in the tail of the 

pancreas), ductal irregularity, hyperechoic 

duct margins, visible side branches, and intra 

ductal stones 





The major criteria include:  

hyperechoic foci with shadowing (major A), 

MPD calculi (major A),  

 lobularity with honeycombing (major B). 



The 8 minor criteria include: 

 lobularity without honeycombing, 

hyperechoic foci without shadowing,      cysts, 

stranding, irregular MPD contour, dilated side 

branches, MPD dilation, and a hyperechoic 

MPD margin. 











“consistent with CP”   :                                                                

            1 major A feature + ≥3 minor features,                                                

1 major A feature + major B feature,                                                   

2 major A features  . 

“suggestive of CP”:                                                                                

1 major A + <3 minor features,                                                     

major B and ≥3 minor features,                                                          

≥5 minor features . 

“indeterminate for CP”:                                                                    

>2 minor features, <5 minor features without major features, or 

major B feature + <3 minor features . 

“normal” result is one that has ≤2 minor features, excluding 

cysts, dilated MPD and side branches, hyperechoic foci without 

shadowing, and major features. 



Endoscopic Ultrasound Sampling 

The main role of EUS FNA in CP is 

distinguishing focal (pseudotumoral) CP from 

pancreatic adenocarcinoma (PaC) and other 

neoplasias . 

PaC is found more commonly in patients with 

underlying CP than the general population. 



Endoscopic Ultrasound Sampling 

EUS FNA of pancreatic masses has a lower sensitivity in 

the CP and more passes required . 

The lower diagnostic sensitivity  :incorrectly targeted 

biopsies due to the inability to discern the tumor from 

peritumoral CP changes . 

cytologic interpretation is more challenging when 

specimens contain limited malignant material along with 

non tumoral CP material. 







Endoscopic Ultrasound-Guided Celiac Plexus 

Block 

 

 

Celiac plexus block (CPB) involves the injection of a local 

anesthetic and steroid into the celiac plexus and/or directly 

into celiac ganglia . 

EUS guided CPB has become the preferred approach due 

to the close proximity of the echoendoscope to the celiac 

takeoff, use of Doppler to confirm the lack of intervening 

structures. 



Acute Pancreatitis 

The ASGE guidelines concerning the role of 

endoscopy for suspected choledocholithiasis propose 

predictors. 

 

The likelihood of choledocholithiasis was considered to 

be high (>50%) if any “very strong” predictor or both 

“strong” predictors were present . 

If no predictors were present, then the likelihood was 

low (< 10%.)  





patients with high likelihood should undergo 

ERCP prior to cholecystectomy , 

 patients with low likelihood can be taken 

directly to cholecystectomy. 

indeterminate category should have a 

preoperative EUS or MRCP. 



Acute Idiopathic Pancreatitis 

EUS is helpful in the evaluation of IAP, but unlike 

suspected acute biliary pancreatitis where EUS is 

performed during the index hospitalization, in this 

setting EUS is typically performed at least 4 to 6 

weeks following the episode of AIP to allow the acute 

inflammatory changes to resolve. 



Acute Idiopathic Pancreatitis 

Biliary disease, including cholelithiasis, gallbladder 

sludge, choledocholithiasis, or (CBD) sludge, is the 

most common etiology identified in patients with a 

positive EUS . 

Other findings such as CP, pancreas divisum, 

pancreatic cysts, tumors 



The ACG guidelines regarding the 

management of acute pancreatitis 

recommends EUS and/or MRCP in patients 

older than 40 years to exclude a pancreatic 

neoplasia 











Recurrent Acute Pancreatitis 

 

Similar to acute idiopathic pancreatitis, when 

compared to secretin stimulated MRCP and 

ERCP, EUS was found to have a higher 

diagnostic yield in patients with RAP. 























Endoscopic Ultrasound Imaging Characteristics 

Each of the EUS criteria seen in CP may also be 

seen in AP . 

EUS performed in patients within 48 h of AP was 

compared to controls without AP . 

The presence of peripancreatic fluid, heterogeneous 

and hypoechoic parenchymal echogenicity were 

significantly more common in patients with AP. 



A geographic hyperechoic area of the 

pancreas was found to be predictive of 

severe pancreatitis that required longer 

hospital stays 









Autoimmune Pancreatitis 

AIP is a discrete form of pancreatitis, 

lymphoplasmacytic infiltrate and fibrosis with a 

typical dramatic response to steroids .  



The most common presentation  :obstructive 

jaundice and/or a pancreatic mass .  

 

Less commonly: acute pancreatitis or 

abdominal pain. 



There are two subtypes of AIP 

 

Type 1  : lymphoplasmacytic sclerosing 

pancreatitis (LPSP) or AIP without granulocyte 

epithelial lesions (GELs ) 

  

Type 2  : idiopathic duct centric pancreatitis 

(IDCP) or AIP with GELs 









Diagnosis of AIP 

    Incorporate 5 features                           :  

Imaging characteristics of the pancreatic parenchyma 

and duct, 

 serology 

other organ involvement 

pancreatic histology  

 response to steroids 



EUS imaging alone may increase the 

diagnostic accuracy of AIP in patients who 

underwent other imaging modalities without a 

definitive diagnosis. 



EUS Imaging Characteristics 

There are no pathognomonic EUS imaging 

findings of AIP . 

 

The “classic” appearance is a diffusely (sausage 

shaped) enlargement + hypoechoic  ,patchy, 

heterogeneous parenchyma 









EUS may also identify a focal solitary mass. 



The hypoechoic lesion is most commonly 

located in the head and with: 

 obstructive jaundice, similar to PaC with 

perceived involvement of adjacent vessels, 

resulting upstream MPD dilation, or enlarged 

peripancreatic LN. 





homogeneous and hypoechoic lesion with a “sausage-like” appearance in the pancreatic tail (a) with no 

vascular pattern on Doppler examination (b). Endoscopic ultrasound-guided fine needle aspiration (c). 

Clusters of ductal cells with moderate atypia on cytology (d( 



In areas of pancreatic involvement, the MPD 

may be narrowed with duct wall thickening. 



focal lesion (arrows) of pancreatic head which is echopoor with hyperechoic strands; B: A EUS-
guided fine needle aspiration is performed (arrow) for tissue characterization; C: Another case 
of focal autoimmune pancreatitis (AIP) with echopoor lesion of pancreatic head (between 
callipers) and marked echopoor thickening of the choledochal wall (arrow); D: In this case of 
focal AIP EUS shows a echopoor lesion (arrows) of pancreatic head, with upstream dilatation of 
both common bile duct (c) and pancreatic duct (w); notice the thickened choledochal wall. 



May overlap with CP including the presence 

of hyperechoic foci, hyperechoic strands, and 

lobularity . 







In our experience, EUS often detects a clear 

line of demarcation between involved and 

uninvolved areas of AIP that is often not 

seen at CT or MRI  

 

This transition zone should be carefully 

examined not only to rule out a small 

neoplasia, but to determine the biopsy site. 







As the biliary tree is the most common 

extrapancreatic organ 

involvement,(extrahepatic bile duct and GB 

wall thickening  )  



There were 2 types of bile duct wall thickening   :  

 

 “3 layer type” with a high low high echo 

appearance  

 “ parenchymal echo type” with a thickened wall 

throughout the entire bile lumen and a 

parenchymal echo present within the bile duct 

itself. 







Diffuse wall thickening of the common bile duct was noted on the 

EUS. The wall seemed to be hypoechoic, homogenous and smooth. 



 

 

      

 

revealed a diffusely and substantially enlarged pancreatic gland (arrowheads) with 

echopoor echotexture and a normal main PD having a diameter of 1.3 mm (Image 1b, 

arrow) 
 



Hyperechoic septa were well 

visible in the enlarged gland. 

Stenosis of the distal bile duct 

was due to a diffuse thickening 

of the wall with an 

intermediate echopoor layer, 

and echorich outer and inner 

layers ("sandwich-pattern)" 



focal roundish echopoor lesion of 23 mm (arrows) in the 

pancreatic head (ph), and the CBD (arrowheads) had a diffusely 

thickened wall, with a "sandwich-pattern" ,Type a quote here ” 



It is important to distinguish focal AIP from PaC. 

diffuse hypoechoic areas and enlargement of 

the pancreas, bile duct wall thickening, and 

peripancreatic hypoechoic margins were 

more commonly seen in AIP  



focal hyper echoic areas and focal 

enlargement were more common in patients 

with PaC. 

 lymph node enlargement was seen with 

similar frequencies in AIP and PaC. 











 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Showed an enlarged pancreatic head with an irregular hypoechoic lesion, loss of 

interface (arrowhead) with the superior mesenteric vein (smv), and a normal 

main pancreatic duct (arrow.) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The remaining pancreas (Image 2b) was also diffusely enlarged with hypoechoic 

echotexture and hyperechoic septa. The patient responded to steroid therapy. 



The primary role of EUS in AIP  :obtain 

tissue biopsies. 

FNA in the setting of AIP to exclude PaC, or 

from diffuse areas of glandular swelling, often 

in the body/tail 



To overcome the limitations of FNA, larger 

caliber cutting biopsy needles were 

developed that acquire samples with 

preserved tissue architecture to allow 

histologic examination, namely the 19 gauge 

trucut biopsy TCB device 



EUS TCB appears to be safe and may 

provide sufficient material to aid in the 

diagnosis of AIP, thereby guiding treatment 

and avoiding surgical intervention . 



The current ICDC guidelines recommend a 

pancreatic core biopsy in patients 

presenting with a focal mass and/or 

obstructive jaundice once cancer has been 

excluded and the diagnosis remains elusive . 



Most studies on EUS fine needle biopsy 

(FNB) besides TCB such as the ProCore 

have focused on its use in pancreatic 

masses rather than AIP. 





“Linear scanning showed an enlarged pancreatic head with a focal hypoechoic mass 

(22 mm measured with calipers) with irregular margins (arrowheads). a quote here” 

Upstream dilatation of the main pancreatic duct (8 mm, measured with calipers) in 

the body-tail regions was associated with the echopoor focal lesion (arrowheads); 

the lesion had close contact with the SMV 



Elastography in AIP: 

 homogenous stiff (blue) pattern in the 

mass and throughout the entire pancreas, 

which differed from pancreatic cancer or 

normal pancreas in which the pancreatic 

parenchyma was predominately of 

intermediate stiffness (green.) 






















