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Case ≠1

 A 32-year-old female with no history of past medical illness 
presented to the emergency department with complaints of 
severe epigastric pain, nausea and vomiting. 

 She had no history of alcoholism, smoking, and drug abuse. 
Abdominal examination revealed epigastric tenderness. 

 Laboratory analysis was unremarkable except for the 
marked elevation of lipase and amylase . 

 Abdominal ultrasonography revealed normal-sized liver and 
biliary ducts with no evidence of gallstone. 

 Abdominal CT scan was unremarkable except for 
peripancreatic hazziness.

 She was managed symptomatically, and improvement in 
her clinical condition was observed.
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Case ≠1
EUS
….

CBD was measured up to 3mm in diameter and 
contained no stone or sludge. 

Gallbladder wall thickness was normal and contained lot 
of small stones and sludge. 

Pancreas: stranding and multiple hyperechoic foci with 
posterior shadow in pancreatic head and body. 

PD was irregular and dilated (5.5mm) and contained one 
6mm stone in pancreatic neck.

Diagnosis: Compatible with chronic pancreatitis (two 
major A and 4minor criteria).



Clinical 
manifestations

 Abdominal pain, which is the most common clinical 
symptom of CP, characteristically occurs in the upper 
abdomen, often radiating to the back. 

 Abdominal pain can be divided into two types: 
 (i) type A (more common) is defined as intermittent 

abdominal pain, with no discomfort in the 
intermittent period. 

 (ii) type B is a persistent abdominal pain, 
characterized as long-term, continuous pain or 
frequent aggravation of pain.

 About 10% of patients have no symptoms of 
abdominal pain.



Clinical 
manifestations

 For patients with pancreatic exocrine insufficiency 
(PEI), there may be no specific symptom in the early 
stage of the disease. With the progression of the 
disease, weight loss, malnutrition, and steatorrhea 
may occur. 

 Pancreatic endocrine insufficiency manifests as 
impaired glucose tolerance or diabetes. 

 The complications of CP are pseudocysts, common bile 
duct stenosis, duodenal obstruction, pancreatic fistula, 
pancreatic portal hypertension, pancreatic ascites and 
pseudoaneurysm. 

 After a diagnosis of CP, about 1.3% of patients 
progressed into pancreatic cancer during an 8-year 
follow- up.

Hao L. Dig Liver Dis 2017. 



Cross-sectional 
imaging

CT scan

 The diagnostic sensitivity and specificity of a CT test are over 
80% and 90%, respectively. 

 Multiphase CT protocol for CP include unenhanced scan, 
pancreatic phase (35–45 seconds after the start of contrast 
injection) and portal venous phase (55–70 seconds after the 
start of contrast injection).

 The characteristic features of CP are atrophy, ductal dilatation 
and calcification. 

 CT is the best modality to find pancreatic calcification, with the 
potential for detecting even micro-calcifications in the 
pancreas. 

 Ductal dilatation is usually irregular and beaded in CP in 
contrast to smooth linear dilatation in pancreatic carcinoma. 

IssaY. Eur Radiol 2017 . 



Cross-sectional 
imaging

MRI/MRCP

 The combination of MRI/MRCP allows the 
delineation of both the pancreatic parenchyma and 
the pancreatic duct with high precision.

 The diagnostic value of conventional MRI scan for CP 
is similar to that of CT. 

 MRI is sensitive to pancreatic parenchymal changes 
(delayed and diminished enhancement of the gland 
after gadolinium chelates administration), but not as 
good as CT for detecting calcification and calculus. 

 It is very important to realize that these 
parenchymal abnormalities may precede the 
ductal abnormalities. 





Cross-sectional 
imaging

s-MRCP

ACG Clinical Guideline. Am J Gastroenterol 2020





Endosonography
(EUS)

 EUS is the most sensitive imaging method for 
diagnosing CP in its early stage, with a sensitivity 
exceeding 80% if compared with histological 
diagnosis.

 Although promising, there are several issues 
associated with EUS features of CP:

 A number of conditions such as aging, smoking, 
obesity, and chronic alcohol consumption may 
cause similar EUS changes in the pancreas. 

 Another important issue is of high interobserver
variability.



Endosonography
(EUS)

Rosemont 
classification



EUS

Parenchymal 
features
(major)

 Hyperechoic foci with shadowing (Major A): They have 
been defined as echogenic structures ≥2 mm in length and 
width that shadow. They histologically correlate with 
pancreatic parenchymal calcification.



EUS

Parenchymal 
features

Hyperechoic foci 
with and without 

shadows



EUS

Parenchymal 
features
(major)

 Hyperechoic foci with shadowing (Major A): They have 
been defined as echogenic structures ≥2 mm in length and 
width that shadow. They histologically correlate with 
pancreatic parenchymal calcification.

 Lobularity with honeycombing (Major B): At least three 
contiguous lobules that are present in the body or tail of the 
pancreas are labeled as “honeycombing” lobularity. The 
histologically correlate with interlobular fibrosis.



EUS

Parenchymal 
features

Honeycomb-like 
lobulation





EUS

Parenchymal 
features
(major)

 Hyperechoic foci with shadowing (Major A): They have 
been defined as echogenic structures ≥2 mm in length and 
width that shadow. They histologically correlate with 
pancreatic parenchymal calcification.

 Lobularity with honeycombing (Major B): At least three 
contiguous lobules that are present in the body or tail of the 
pancreas are labeled as “honeycombing” lobularity. The 
histologically correlate with interlobular fibrosis.

* Major paranchymal features should be looked in 

the body and tail of pancreas only.



EUS

Parenchymal 
features
(minor)

 Hyperechoic foci without shadowing : The histologically 
correlate with focal fibrosis.

 Lobularity without honeycombing : Lobules as defined 
above that are non-contiguous and present in body and tail.

 Stranding : At least three strands in at least two different 
directions are considered necessary. The histologically 
correlate with bridging fibrosis.



EUS

Parenchymal 
features

Echo-dense 
septa (stranding)



EUS

Parenchymal 
features
(minor)

 Hyperechoic foci without shadowing : The histologically 
correlate with focal fibrosis.

 Lobularity without honeycombing : Lobules as defined 
above that are non-contiguous and present in body and tail.

 Stranding : At least three strands in at least two different 
directions are considered necessary. The histologically 
correlate with bridging fibrosis.

 Cysts : Anechoic, rounded/elliptic structures that should 
measure ≥2 mm in short axis. The histologically correlate 
with pseudocyst.



EUS

Parenchymal 
features

Cyst 
(pseudocyst)





EUS

Parenchymal 
features
(minor)

 Hyperechoic foci without shadowing : The histologically 
correlate with focal fibrosis.

 Lobularity without honeycombing : Lobules as defined 
above that are non-contiguous and present in body and tail.

 Stranding : At least three strands in at least two different 
directions are considered necessary. The histologically 
correlate with bridging fibrosis.

 Cysts : Anechoic, rounded/elliptic structures that should 
measure ≥2 mm in short axis. The histologically correlate 
with pseudocyst.

* Minor paranchymal features except cyst should be 

looked in the body and tail of pancreas only.



EUS
features

* anywhere in the head, body and tail

* 



EUS

Ductal features 
(major)

 Main pancreatic duct (MPD) calculi (Major A): Echogenic 
structures within MPD with acoustic shadowing located 
anywhere in the head, body and tail.



EUS

Ductal features 
(major)

MPD calculi



EUS

Ductal features 
(minor*)

 Irregular MPD contour : MPD that is uneven or irregular in 
outline and ectatic in its course. 

 Dilated side branches : presence of ≥3 tubular anechoic 
structures each measuring ≥1 mm in width and 
communicating with MPD. 

 Main pancreatic duct dilatation : MPD diameter ≥3.5 mm in 
the pancreatic body or ≥1.5 mm in the pancreatic tail.

 Hyper echoic duct margin : Relatively hyperechoic duct 
wall found in >50% of the entire MPD of the body and tail. 
The histologically correlate with periductal fibrosis.



EUS

Ductal features 
(minor)

Irregular dilated 
MPD with 

hyperechoic wall





EUS

Ductal features 
(minor*)

 Irregular MPD contour : MPD that is uneven or irregular in 
outline and ectatic in its course. 

 Dilated side branches : presence of ≥3 tubular anechoic 
structures each measuring ≥1 mm in width and 
communicating with MPD. 

 Main pancreatic duct dilatation : MPD diameter ≥3.5 mm in 
the pancreatic body or ≥1.5 mm in the pancreatic tail.

 Hyper echoic duct margin : Relatively hyperechoic duct 
wall found in >50% of the entire MPD of the body and tail. 
The histologically correlate with periductal fibrosis.

* Minor ductal features should be looked in the body 
and tail of pancreas only.



EUS
features

* anywhere in the head, body and tail

* 

* 



Endosonography
(EUS)

Rosemont 
classification

Major A: 

Stone

Major B:

Honeycombing

In the absence of 

major A: 

Diagnosis requires 

confirmation by 

additional study

Cysts, hyperechoic 

foci, dilated MPD and 

dilated side branches:

Are important even as a 

single minor criteria

Useful only in 

appropriate clinical 

setting



EUS

Rosemont 
criteria

The main pancreatic duct is dilated with an irregular contour and hyper echoic wall.

The pancreatic parenchyma shows hyper echoic foci with as well as without 

shadowing. 

One Major A and 4 Minor endoscopic ultrasound features and is consistent with 

(characteristic for) chronic pancreatitis.



EUS

Rosemont 
criteria

The main pancreatic duct is dilated with hyper echoic wall. The duct is seen 

communicating with cyst.

The pancreatic parenchyma shows stranding. 

Thus, this patient has only 4 Minor endoscopic ultrasound features and is 

indeterminate for chronic pancreatitis.



EUS

Rosemont 
criteria

The main pancreatic duct is dilated with hyperechoic wall and has multiple 

echogenic structures.

The pancreatic parenchyma shows hyperechoic foci without shadowing and 

stranding.

Thus, this patient has one Major A and 4 Minor endoscopic ultrasound features 

and is consistent with chronic pancreatitis.



EUS

Rosemont 
criteria

The main pancreatic duct is dilated.

The pancreatic parenchyma shows hyper echoic foci with as well as without 

shadowing. 

Thus, this patient has one Major A and 2 Minor endoscopic ultrasound features 

and is suggestive of chronic pancreatitis.



EUS

Key points

 The normal pancreas has a diffusely speckled “salt and 
pepper” pattern of the body and tail with a barely visualized 
single, smooth and anechoic MPD.

 A number of conditions such as aging, smoking, obesity, and 
chronic alcohol consumption may cause EUS changes 
similar to CP. Therefore, EUS findings should be interpreted 
in appropriate clinical context. 

 With the current advanced EUS imaging systems, side 
branches of MPD can also be seen in normal individuals 
especially the elderly and only if side branches are ≥1 mm, 
they are considered to be abnormal.



EUS

Key points

 Even in normal individuals the MPD can be mildly 
tortuous and therefore the MPD should be carefully 
evaluated for a gradual decrease in its diameter from 
the head to tail, which is an important feature of the 
normal duct. The duct of alternating sizes or beading is 
abnormal.

 The dorsal and ventral pancreas can have different 
echogenicity with the dorsal anlage of the pancreas 
being more echogenic than the ventral pancreas.

 Isolated EUS findings like lobularity in the head with 
normal body and tail of pancreas are generally 
reported as normal.



EUS

Elastography

 Quantitative EUS elastography appear promising 
technique for diagnosis of CP. 

 In a study on EUS elastography in CP, region B selected 
was the normal surrounding gastroduodenal wall and 
strain ratio cut-off of 2.25 yielded an accuracy of 
91.1% for diagnosis of CP.

Iglesias-Garcia. Endoscopy 2013



EUS-elastography: 5-point TSUKUBA Scoring method



EUS

Elastography

A stable EUS image for at least 5 s is obtained for EUS

quantitative analysis. The region of interest for the elastographic

evaluation is manually selected to include the targeted area of

the pancreas (region A) and soft (red) reference area

corresponding to normal gastric wall (region B). A strain ratio

of 13.6 has been obtained



EUS

Elastography

The EUS shows stranding with echogenic foci and lobularity (Right 

side). A strain ratio of 147.7 has been obtained



Recommendation

 We recommend CT or MRI (MRI/MRCP protocol) for the 
first-line diagnosis of CP. Either test should be the first 
choice for the diagnosis of CP. 

 Endoscopic ultrasonography (EUS), because of its 
invasiveness and lack of specificity, should be used 
only if the diagnosis is in question after cross-
sectional imaging is performed.

(strong recommendation, low quality of evidence)

ACG Clinical Guideline. Am J Gastroenterol 2020



Pancreatic 
exocrine 

function tests

 Exocrine pancreatic insufficiency (EPI) should be 
suspected in those with long-standing CP or in those 
with CP and weight loss, malnutrition, diarrhea, 
steatorrhea, osteoporosis, or osteopenia.

 In fact, a clinical suspicion is often sufficient to make 
the diagnosis without formal fecal fat measurement 
in the proper clinical context.



Pancreatic 
exocrine 

function tests

 Simple and reliable methods for the diagnosis of EPI 
are lacking, though typical symptoms and imaging 
demonstrating CP allow the diagnosis EPI.

 Pancreatic function testing is an important means of 
diagnosing EPI; however, its role in establishing the 
diagnosis of CP is complementary.

As most patients with CP do not have clinically 
significant EPI, the sensitivity of pancreatic function 
testing to make the diagnosis of CP is low.



Pancreatic 
exocrine 

function tests

 The direct tests include secretin test, augmented secretin test, 
secretin-cholecystokinin test. 

 They are considered the gold standard test for the evaluation 
of pancreatic exocrine function. However, it is used rarely in the 
clinical practice due to its high cost and invasiveness. 



Pancreatic 
exocrine 

function tests

 The indirect test can be applied to testing stool, 
breath, urine or blood, with relatively low sensitivity 
and specificity. 

 The two most common methods for testing pancreatic 
exocrine function are the fecal elastase- 1 test (FEL-1) 
and the 13 C mixed triacylglycerol breath test.

 FEL-1 is used in clinical practice as it is less invasive and 
readily available and is a suitable first-line test for PEI.



Pancreatic 
exocrine 

function tests

 A FEL-1 result of <200 μg/g stool 
suggests moderate PEI, while <100 
μg/g suggests severe PEI. 

 The sensitivity of an FEL-1 level of 
<200 μg/g for PEI, when tested in 
patients with known risk factors, 
has been shown to be 25%–65% in 
mild PEI and 82%–100% in severe 
PEI. 

 The specificity of an FEL-1 level of 
<200 μg/g has been shown to be 
55%–100% (although 6 out of 7 
studies show specificity >90%).

Mary E Phillips. BMJ open gastroenterology 2021



Test characteristics of direct and indirect pancreatic function tests



s-MRCP

Secretin-stimulated MRCP can be used to evaluate 
pancreatic exocrine function, by semi- quantitatively 
assessing the increase in fluid in the duodenum. 

Performing secretin-enhanced MRCP is suggested when 
the diagnosis of CP following cross-sectional imaging or EUS 
is not confirmed and the clinical suspicion remains high. 

It is a reliable non-invasive alternative technique for 
secretin-stimulated endoscopic pancreatic function 
testing (ePFT).



s-MRCP



Normal findings. MRCP performed before secretin injection shows a normal main pancreatic duct (a), which 

demonstrates a regular dilation 3 min after secretin stimulation (b) and normal duodenal filling beyond the 

genu inferius after 15 min (c)



Mild PEI (chronic pancreatitis). MRCP obtained before secretin injection (a) shows a normal main 

pancreatic duct. Three minutes after secretin stimulation (b), MRCP reveals side branch dilation, particularly 

at the level of the head and tail diagnosed as mild chronic pancreatitis. MRCP obtained 15 min after secretin 

injection (c) demonstrates normal duodenal filling beyond the genu inferius, interpreted as preserved 

pancreatic exocrine reserve. Mild severity (Cambridge criteria); Mild PEI.



Cross-sectional 
imaging

s-MRCP

ACG Clinical Guideline. Am J Gastroenterol 2020

Secretin-enhanced MRCP in mild PEI (chronic pancreatitis). 

(a) Before secretin administration shows a normal size of the Wirsung duct with 

irregular margins (arrows). 

(b) Three minutes after secretin administration, the Wirsung duct (arrows) is 

enlarged as well as the Santorini duct along all their length. Multiple dilated side 

branches are visible in the head and the body-tail of the pancreas (arrowheads), 

suggesting mild chronic pancreatitis. Duodenal filling can be observed up to the 

genu inferius. Moderate severity (Cambridge criteria); Mild PEI.



Genetic test 

 Genetic testing is highly recommended for CP patients 
who are diagnosed with idiopathic CP or adolescents 
(onset age younger than 20 years old) with CP or with a 
family history of pancreatic disease. 

 The peripheral venous blood is withdrawn to test the 
PRSS1, SPINK1, CTRC and CFTR genes. 



Histology

 Pancreatic fine needle aspiration biopsy can be done 
under CT, abdominal ultrasound, or EUS guidance. 

 Due to its invasive characteristics, biopsy, which is 
mainly used for the differential diagnosis of CP and 
pancreatic cancer (in the presence of pancreatic mass), 
is not routinely performed in the clinical practice for 
diagnosis of CP. 





Case ≠2

 A 52-year old man with a history of recurrent acute 
pancreatitis related to alcohol presents with several 
months of postprandial abdominal pain, bloating and 
loose bowel movements. He has lost 7kg in the past 2 
months. He denies oily stools. A pancreatic protocol CT 
scan appeared normal. 

 What is the best next step in diagnostic approach?
1. Secretin-CCK test

2. Fecal elastase test

3. 72-hour fecal fat test

4. EUS

EUS



Case ≠3

 A 48 years old man who has consumed 90 g of alcohol and 20 
cigarettes daily over the last 30 years, with history of recurrent 
pancreatitis is referred to you because of continuous epigastric 
pain radiating to the back. 

 Stool consistency type 5 or 6 according to the Bristol Stool Form 
Scale. Not infrequently stools are bulky and difficult to flush, have 
a pale and oily appearance, and can be especially foul-smelling.

 You refer the patient for an abdominal CT scan, which shows an 
atrophic pancreas with dilated main pancreatic duct and diffuse 
small calcifications. A single calcification of 5 mm in size is 
impacted into the main pancreatic duct at the level of the head of 
the pancreas. What would you do next to confirm the diagnosis of 
chronic pancreatitis?

No further imaging or function tests are needed











PD stone 

Treatment

Maydeo A. Current Gastroenterology Reports 2023 



PD stone 

Treatment

Tandan M. Gut and Liver 2016.

Small and floating calculi, <5 mm can be extracted by the standard technique 

of ERCP and pancreatic sphincterotomy (PS) followed by balloon trawl or 

basket. However stones >5 mmin size are often impacted and difficult to 

extract by the above mentioned standard technique. These calculi need to be 

fragmented or pulverized to facilitate their extraction. 



PD stone 

Treatment

Tandan M. Gut and Liver 2016.










