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Abstract
Chronic pancreatitis (CP) is an inflammatory condition that leads to fibrosis, damage, and even destruction of 
the pancreatic parenchyma and ducts. These permanent changes can alter pancreatic exocrine and endocri-
ne functioning, cause biliary and pancreatic stenosis, lead to formation of pseudocysts and even increase the 
possibility of developing pancreatic cancer. The main clinical characteristic is pain which significantly alters 
quality of life. To diagnose the CP, we have direct and indirect functional tests and the pancreatic structure test.

The great challenge of these methods is early diagnosis, but this is difficult due to the subtlety of changes. 
Once CP is diagnosed, management must be staggered. Medical management is the initial step which can be 
followed by endoscopic management, surgical management, and for the most difficult cases a combination 
of these. The goal is to manage and understand the whole patient and illness to provide the best possible 
quality of life. This review article focuses on CP diagnosis and management in light of the currently available 
evidence.
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INTRODUCTION

Chronic pancreatitis (CP) is an inflammatory process in 
which the pancreatic parenchyma is altered and replaced 
by fibrous tissue. This permanently changes the pancreatic 
duct and parenchyma leading to endocrine and exocrine 
dysfunctions. (1, 2) In most patients, the main clinical cha-
racteristic is pain. Other clinical characteristics depend on the 
degree of pancreatic endocrine and exocrine dysfunction. (3)

This review will focus on diagnostic methods and therapeu-
tic modalities for this entity. Improving each patient’s quality 
of life depends on understanding the disease as a whole and 
comprehensive management on a case by case basis. 

DIAGNOSIS

Advanced CP is more easily diagnosed than are mild 
or moderate cases whose diagnosis can be challenging. 

Diagnosis requires evaluation of a patient’s clinical symp-
toms, pancreatic function tests and imaging such as magne-
tic resonance imaging (MRI) and endoscopic ultrasound 
(EUS). Diagnostic tests can be classified into functional 
and structural. The latter evaluates the parenchyma and/
or duct anatomy. Functional tests can be direct or indirect. 
The latter has better diagnostic capacity when the disease is 
in more advanced stages but has lower sensitivity for detec-
ting early and moderate disease. (2, 4)

PANCREATIC FUNCTION TESTS

Direct tests 

Due to their expense, The cholecystokinin test and the secre-
tin test are used almost exclusively at research centers due 
to the expense of its execution. They consist of the measu-
rement of bicarbonate in the duodenal aspirate after stimu-
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lation with secretin or cholecystokinin (CCK). Pancreatic 
exocrine dysfunction is indicated when bicarbonate levels 
are below 75 mEq/L (5). These tests have high sensitivity 
and specificity but because are invasive and expensive. (6)

Indirect tests

Indirect tests do not require hormonal stimulation of pan-
creatic secretion. Their diagnostic value is limited by their 
low sensitivity and specificity for detecting alterations, 
especially in early stages of the disease. (3) These tests 
include measurement of serum trypsinogen, fecal fat, and/
or fecal elastase and a respiratory test. Traditional measure-
ments of endocrine function such as the glycated hemoglo-
bin, fasting blood glucose, and oral glucose tolerance tests 
require further study before they can be considered for 
diagnosis of chronic pancreatitis. (7)

Measurements of serum trypsinogen below 20 ng/mL is 
specific for advanced CP. Fecal fat measurement consists of 
quantifying fat excreted fat for 72 hours by a patient limited 
to consumption of 100 g/day for at least 3 days before the 
test. A finding of more than 7 g of fat/day indicates malab-
sorption. Like the serum trypsinogen test, the fecal fat test 
has limited sensitivity for mild and moderate cases. Fecal 
elastase levels over 200 μg/g of fecal matter indicate slight 
possibility of exocrine pancreatic insufficiency. (8)

The carbon 13-labeled mixed triglyceride (MTG) breath 
test is used for diagnosis of exocrine pancreatic insuffi-
ciency and has a sensitivity of 92% and specificity of 91%. 
When administered 6 hours after oral administration of 
250 mg of labeled MTG together with a meal with 16 g of 
fat, a cumulative recovery rate of less than 29% indicates 
exocrine pancreatic insufficiency. (9)

PANCREATIC STRUCTURE TEST

Diagnostic imaging is used for structural study of CP, but plain 
abdominal radiography has a very low sensitivity because the 
pancreatic calcifications characteristic CP can only be seen 
when the disease is already well advanced. In the past, endos-
copic retrograde cholangiopancreatography (ERCP) using 
the Cambridge criteria for diagnosis of CP was considered to 
be the definitive method for evaluating changes in the pan-
creatic duct. This invasive method, which has had associated 
complications, has recently been displaced. (4)

Abdominal computed tomography (CT) is the first 
line in the diagnostic algorithm for patients suspected of 
having CP. It is available and non-invasive nature but has 
low diagnostic yield in cases of mild to moderate CP. When 
CT scans are inconclusive, Magnetic resonance cholangio-
pancreatography (MRCP) is indicated. It is superior to CT 

scans for detecting incipient parenchymal and ductal chan-
ges and has better diagnostic sensitivity for early CP. (10)

The use of secretin increases the diagnostic potential of 
MRCP since it improves evaluation of ducts and of pan-
creatic secretion into the duodenum. Imaging techniques 
including abdominal ultrasound allow us to evaluate ductal 
changes, pancreatic enlargement, calcifications, and peri-
pancreatic collections. (11)

Today, endoscopic ultrasound (EUS) is the most sensi-
tive diagnostic method,. It can be used to evaluate both the 
pancreatic parenchyma and the ductal system and has the 
ability to detect early and late changes in CP. (12-15) The 
purpose of EUS is to evaluate alterations of the parenchyma 
and pancreatic duct and to make early diagnoses.

The literature lacks data to support any particular method 
of criteria based classification and diagnosis of chronic pan-
creatitis. There are many classifications and criteria which 
evaluate issues including duct dilation, irregularity, and 
enhancement, visualization of secondary ducts and calculi 
as well hyperechoic foci, bands, lobularity and cysts in the 
parenchyma. The classification systems include the Lees-
Wiersema, Milwaukee, Japanese and Rosemont systems 
which classify findings as definitive or consistent, suggestive, 
indeterminate or inconclusive (normal) for CP. (13-16)

Recently, the important concept of minimal endosonogra-
phic changes which do not meet criteria for diagnosing pan-
creatitis has appeared. An article by Sheel explains the issue 
very well. It describes the diagnostic value of the Japanese 
and Rosemont criteria in patients with undetermined, 
suggestive, possible or early chronic pancreatitis and shows  
that criteria that explain a patient’s symptoms are not always 
found. (16) A great majority of patients have pain and typical 
signs but have normal images even though discrete changes 
can be seen by EUS. It is important to assess the histories of 
these patients for social issues, alcohol intake, cigarette smo-
king, and family histories of disease. If possible, genetic stu-
dies and endosonographic follow-up for at least 30 months 
should be conducted to observe which patients have true 
chronic pancreatitis, which patients heal, and which patients 
show improvement of EUS changes. Similarly, patients who 
have had acute pancreatitis should be followed up to deter-
mine who will develop CP. (16)

It is important to determine which EUS criteria help 
diagnosis the most. In 1993, Wiersema et al. described a 
scale of the following nine diagnostic criteria. (17)
•	 Hyperechoic foci
•	 Fibrous tracts
•	 Lobularity
•	 Cysts
•	 Calculi
•	 Dilation of secondary branches
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•	 Dilation of the Wirsung duct or stones within this duct 
(Figure 2)

•	 Fibrous bands (Figure 3)
•	 Dilation of the Wirsung duct and enhancement of its 

walls (Figure 4)
•	 Wirsung duct  dilation, secondary branch dilation and 

lobularity of the gland (Figure 5)
•	 Lobularity, fibrous bands and dilation of secondary 

branches (Figure 6). 

Figure 1. Calculi in the parenchyma of the pancreas and branches seen 
by Fujinon’s linear endosonography (image edited by the Union of 
Surgeons SAS, Lázaro Arango).

Figure 2. Dilation of the Wirsung duct and calculi within it, seen with 
Fujinon’s linear endosonography (image courtesy of the Union of 
Surgeons SAS, Lázaro Arango).

EUS also integrates the use of elastography to measure the 
degree of pancreatic fibrosis and its relationship to the pro-
bability of exocrine pancreatic insufficiency. (20)

TREATMENT OF CHRONIC PANCREATITIS

Treatment of CP consists of relieving pain, preventing recu-
rrent attacks, correcting the consequences of endocrine and 
exocrine insufficiency such as diabetes and malnutrition, 

•	 Irregularity of the pancreatic duct
•	 Hyperechogenic walls of the Wirsung duct .

They gave all of these criteria equal diagnostic values. No opti-
mal cut-off point has been found, but it has been said that the 
presence of four or more confirms the diagnosis. (17) Given 
the poor sensitivity of this classification, in the Rosemont 
International Consensus was proposed in 2007. It includes the 
following two major parenchymal criteria. (14, 18)
•	 Hyperechoic foci greater than 2 mm in length and 

width with acoustic shadow
•	 Lobularity (greater than or equal to 3 contiguous lobes 

as in a honeycomb).

In addition, it includes the following four minor parenchy-
mal criteria.
•	 Hyperechoic foci (> 2 mm in length without acoustic 

shadow)
•	 Bands (greater than or equal to 3 mm, in at least two 

different directions)
•	 Lobularity (> 5 mm, non-contiguous lobes)
•	 Pseudocysts (anechoic, with or without septa).

It includes one major ductal criterion: 
•	 Duct stones with acoustic shadow.

It includes four minor ductal criteria:
•	 Duct dilation greater than or equal to 3.5 mm in the 

body and 1.5 mm in the tail
•	 Tortuous duct
•	 Hyperechoic duct wall
•	 Dilated	lateral	duct	branches.
 
A diagnosis is made with one major parenchymal and 
three minor criteria or with two major parenchymal or 
ductal criteria or with two major parenchymal criteria. 
A diagnosis of chronic pancreatitis is suggested by three 
minor criteria or with only one ductal or pancreatic 
parenchyma criterion. (14, 18)

In 2010, the Japanese criteria for chronic pancreatitis 
were issues. They include the following criteria. (19)
•	 Findings in images
•	 Histological findings
•	 Abnormality of pancreatic enzymes in blood or urine
•	 Abnormal results of exocrine function tests.
 
Although this Japanese classification is more sensitive and 
specific, it is difficult to use because it combines multiple 
variables. The use of endosonography with the Rosemont 
criteria is easier. Here is a summary list of some findings 
that can be observed:
•	 Calcifications or calculi in secondary branches (Figure 1)

Biliary duct

Pancreas

Calculi

Wirsung duct

Calculi
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and treating any complications that may arise. It begins with 
medical management. Endoscopic and/or surgical treatment 
should be used only when medical treatment fails to relieve 
pain or for management of complications. (21)

Medical Treatment

The initial objectives of medical management are to modify 
patients’ lifestyles by eliminating alcohol and cigarette con-
sumption and to manage pain and manage exocrine pan-
creatic insufficiency to avoid malnutrition which can lead 
to sarcopenia, osteoporosis, and increased cardiovascular 
risk. (21-24)

Pain is the initial symptom of CP in approximately 75% 
of patients, and it is present during the clinical course of 

Echogenic bands
Pancreas and 

echogenic 
bands

the disease in 85% to 97% of all patients. Hence the impor-
tance of its management. Progressive use of the analgesic 
scale is recommended. Potency of medications should be 
increased according to the response until adequate pain 
control is reached. (25)

Exocrine pancreatic insufficiency treatment with pan-
creatic enzymes is indicated when a patient presents 
steatorrhea greater than 15 g/day, weight loss, protein or 
carbohydrate malabsorption, and dyspepsia. The indica-
ted supplement is 40,000 U which must be administered 
during each main meal. Since intraluminal acid pH decrea-
ses the action of lipase, it is suggested that double doses of 
a proton pump inhibitor be administered to facilitate lipase 
action. Dietary fat restriction is not indicated as it would 
lead to insufficient intake of fat-soluble vitamins which 

Figure 5. Linear EUS of the pancreas with Fujinon instrument. Wirsung 
duct  dilation, secondary branch dilation, and lobularity of the gland 
(image courtesy of the Union of Surgeons SAS, Lázaro Arango).

Figure 6. Lobularity, fibrous bands, and dilation of secondary branches 
(image courtesy of the Union of Surgeons SAS, Lázaro Arango).

Figure 3. Echogenic bands in Olympus linear endosonography (image 
courtesy of the Union of Surgeons SAS, Lázaro Arango).

Figure 4. Fujinon’s linear EUS. Wirsung duct  dilation in the body of the 
pancreas and enhancement of its walls (image courtesy of the Union of 
Surgeons SAS, Lázaro Arango).
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Endoscopic Treatment

Endoscopic treatment for CP is indicated in cases with 
stones that obstruct the pancreatic duct, benign biliary ste-
nosis, pancreatic stenosis, pancreatic pseudocyst drainage, 
and celiac plexus block. (28)

Primary pancreatic duct stones smaller than 5 mm are 
managed with standard ERCP maneuvers for stone remo-
val (Figures 7-10). Stones larger than 5 mm require the use 
electrohydraulic, extracorporeal, or Spyglass-guided elec-

are diminished by the disease itself. (1, 26) In addition, 
supplementation of fat-soluble vitamins such as A, D, E, 
K, vitamin B12, micronutrients, antioxidants, calcium and 
vitamin D is suggested. (1)

Management of endocrine pancreatic insufficiency (type 
3C diabetes) is complex. The first-line medication is met-
formin which is preferred for patients with malnutrition 
and mild hyperglycemia. Some patients require insulin 
therapy. Supervision by an experienced endocrinologist is 
suggested. (27)

Figure 7. Cannulation of the Wirsung duct. Cloudy material is seen due 
to chronic pancreatitis (image courtesy of the Union of Surgeons SAS, 
Lázaro Arango).

Figure 8. Opening cut of the pancreatic duct (image courtesy of the 
Union of Surgeons SAS, Lázaro Arango).

Figure 9. Exploration of the Wirsung duct  with Dormia basket (image 
courtesy of the Union of Surgeons SAS, Lázaro Arango).

Dormia basket

Figure 10. Stone extraction from the Wirsung duct (image courtesy of 
the Union of Surgeons SAS, Lázaro Arango).
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Figure 11. Calculi within the Wirsung duct seen by cholangioscopy 
(image courtesy of Unión de Cirujanos SAS, Manizales, Colombia).

Figure 12. Calculus fragments fractured by laser and ready to be extracted 
(image courtesy of Unión de Cirujanos SAS, Manizales, Colombia).

Figure 13. Stones to be removed with lithotripsy are shown in the upper left. The upper right is the same image as in Figure 12. Below left is the guide 
used to introduce the extraction balloon to sweep or clean the remnants of stones. Below right, the pancreatic stent placed at the end of the procedure 
is shown.
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