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Abstract

Chronic pancreatitis (CP) is a progressive 
inflammatory process that causes irreversible 
damage to the pancreas due to fibrosis and scarring. 
The incidence of CP varies among regions. Alcohol 
consumption and smoking are the main aetiological 
factors of CP. In addition, autoimmune diseases, 
hereditary and genetic factors, and tropical CP 
also contribute to this condition. Though no 
single mechanism has been shown to initiate CP 
pathogenesis, this disease ultimately results in 
fibrosis, scarring, and insufficiency in the pancreas. 
Chronic upper abdominal pain, steatorrhea, 
malnutrition, and diabetes mellitus are the main 
clinical features of CP. Detecting this disease at 
an early stage is difficult unless it is explicitly 
checked for due to strong suspicions. Nevertheless, 
pancreatic function tests, imaging, and endoscopy 
are used to diagnose CP. Pain management, 
exocrine supplementation, diabetic management, 
and endoscopic or surgical drainage and resection 
procedures are essential for managing CP. Early 
surgical intervention can improve the remaining 
pancreatic reserve, delay pancreatic failure, and 
improve the quality of life of patients with this 
disease.
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Introduction

Chronic pancreatitis (CP) is an established 
and progressive inflammation of the pancreas 
that causes irreversible damage with scarring, 
eventually leading to exocrine pancreatic failure 
and malnutrition. CP then progresses to endocrine 
failure, leading to diabetes mellitus. [1] The 
traditional classification of acute, recurrent, and CP 
has been replaced by the concept of single disease 
entities. [2] The incidence of CP is poorly studied 
and varies across different parts of the world. CP 

commonly affects men more than women [4]. 
Recent data have shown an increasing worldwide 
trend over the last few decades. [2] A study 
conducted in France revealed that the incidence of 
CP is 7.8 per 100,000. [5] Similarly, research in the 
United States showed that the incidence of CP is 5 
per 100,000. [6] A Mayo Clinic study showed that 
the incidence of chronic pancreatitis increased from 
2.94/100,000 during 1977–1986 to 4.35/100,000 
during 1997–2006. [7]

Review

Aetiological factors

The main aetiological factors for CP are alcohol 
intake and smoking. [8] Other risk factors include 
genetic factors, autoimmune pancreatitis, and 
anatomic variations. [9] Approximately 44%–77% 
of CP cases are related to alcohol consumption and 
smoking, with the incidence of CP being three times 
higher in smokers than in the general population. 
[10] [11] Both of these risk factors increase the
progression of acute pancreatitis to CP, which is
very rare in patients with recurrent pancreatitis due 
to non-alcohol aetiological factors. [12] In addition,
multiple genetic mutations play a vital role in the
pathogenesis of CP. Specifically, a known CP-
related pathogenic mutation is in protease serine 1
(PRSS1), which causes hereditary pancreatitis (HP)
and contributes to approximately 1% of CP cases.
[13] HP differs from other forms of CP in that it
rapidly damages the pancreas, leading to complete
pancreatic shutdown and significantly increasing
the risk of pancreatic adenocarcinoma. [9] Coeliac
diseases, inflammatory bowel disease, and systemic
lupus erythematosus are diseases shown to be
involved in autoimmune pancreatitis development.
[14] [15] [16] Tropical chronic pancreatitis is a
juvenile form of CP seen in developing countries
in tropical regions. [17] The majority of CP cases
are idiopathic (28%–80%), and nearly 50% of
them have a mutation in the trypsin inhibitor gene
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serine peptidase inhibitor Kazal type 1 (SPINK1) 
or the cystic fibrosis transmembrane conductance 
regulator gene (CFTR). [13]

Pathogenesis

Although there is no clear evidence for the 
pathogenesis of CP, it consists of multiple acute 
pancreatitis episodes in the early stage and 
progresses into pancreatic fibrosis, insufficiency, 
calcification, and diabetes mellitus in the later 
stages. [18] In addition, some studies emphasise 
that pancreatic failure due to CP may be delayed 
or cease when the patient is abstinent from alcohol 
or undergoing a surgical drainage procedure. [19] 

There are several mechanisms described as 
CP pathophysiology; however, none of them 
predominantly cause CP. Important mechanisms 
are (1) the direct effect of toxic metabolites on acinar 
cells, (2) acute pancreatitis causing activation of 
pancreatic stellate cells with subsequent fibrosis 
(two-hit model), (3) formation of protein plugs 
causing ductal dysfunction leading to obstruction, 
(4) free radicals promoting fusion of lysosomes 
causing oxidative stress to acinar cells, and (5) 
repeated episodes of acute pancreatitis causing a 
necrosis-fibrosis sequence. [20] 

Clinical features

Chronic pain is the main symptom in patients with 
CP. [1] Nearly 80% of patients with CP develop 
recurrent upper abdominal pain, and half of all 
patients with CP have persistent, severe pain that 
affects their daily activities. Constant pain indicates 
a low quality of life in patients with CP. [13] [21]
In addition, approximately 40% of people with 
CP develop endocrine failure, and approximately 
30%– 48% of patients develop exocrine pancreatic 
failure. [13] Exocrine pancreatic failure usually 
develops after a 90% loss of pancreatic function 
and results in steatorrhea, weight loss, malnutrition, 
metabolic bone disease, and vitamin and mineral 
deficiencies. [9] 

Clinically, CP can have the following four stages: 
(1) a preclinical stage with no symptoms; (2) 
recurrent acute episodes of pancreatitis with no 
specific signs of CP; (3) recurrent episodes with 
intermittent or constant pain in between and 
signs of CP, such as duct dilatation and pancreatic 
calcification on imaging tests; and (4) a final stage 
where acute flares have mostly ceased, and there is 

an absence or decreased frequency of pain, which 
is possibly associated with exocrine and endocrine 
insufficiency. [22]

Complications

Approximately 1.8% of patients with CP develop 
pancreatic cancer after 10 years of diagnosis, with 
this number increasing to 4% in 20 years. [23] 
In addition, pancreatic parenchymal fibrosis in 
CP may cause duodenal and common bile duct 
obstructions. Some individuals may also develop 
pseudocysts of the pancreas. 

Diagnosis

The gold standard for diagnosing CP is histological 
evidence from a biopsy, which is rarely available. 
[22] Therefore, the diagnosis of CP depends mainly 
on clinical findings, imaging, pancreatic function 
tests, and endoscopic findings. However, it is 
challenging to diagnose CP early due to a lack of 
sensitive tests. [24] Recurrent upper abdominal 
pain history provides a high index of suspicion for 
further investigation. [13] Therefore, CP diagnosis 
is primarily based on investigations to assess the 
functional and structural status of the pancreas. [25] 

Pancreatic Function Tests

Pancreatic function tests are usually performed 
to diagnose CP. These tests identify exocrine and 
endocrine dysfunction of the pancreas. [26] Faecal 
elastase level (<200 µg/g stool, although <100 µg/g 
stool is more specific) is used to assess the exocrine 
function of the pancreas. However, the specificity 
and sensitivity of this test is low. Practical tests of 
serum amylase and lipase can also be performed. 
When the levels of each are lower than average, 
an accurate CP diagnosis is nearly 100%, except 
for in patients who have undergone partial or total 
pancreatectomy. [27] A serum trypsin level of < 
20 ng / mL may also serve as a useful marker of 
CP, with a sensitivity ranging from 33%–65%. [9] 
The secretin stimulation test has been shown to be 
the most reliable test due to its high specificity and 
sensitivity. However, as it is an invasive procedure 
that is not freely available, its use is minimal for the 
diagnosis of CP. [25] In addition, most pancreatic 
function tests are not sensitive enough to detect mild 
and moderate cases of CP. In severe cases, imaging 
investigations detect CP very well; therefore, the 
usefulness of this test is questionable. [22] 
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Radiological Investigation

Imaging is a critical investigation for the diagnosis 
of CP. [24] Different imaging techniques are used 
to diagnose CP, such as transabdominal ultrasound, 
endoscopic ultrasound (EUS), computerised 
tomography (CT), and magnetic resonance 
imaging (MRI). If certain abnormalities are 
displayed, CP can also be diagnosed based on 
imaging, such as pancreatic parenchymal fibrosis 
and calcification and pancreatic duct obstruction, 
dilatation, distortion, and stricturing. Other 
findings suggestive of CP include narrowing of the 
duodenum, thrombosis of the superior mesenteric, 
portal, and splenic veins, and pseudocysts around 
the pancreas. [28] If the above two investigations 
are equivocal, EUS is usually the next testing 
method chosen. [28] [13] This is because it can 
detect mild parenchymal and ductal changes 
before they are detectable by CT. Moreover, its 
sensitivity and specificity are approximately 80%. 
[29] In addition, EUS elastography may improve 
the detection of early pancreatitis by measuring the 
parenchymal fibrosis ratio. [27]

Transabdominal ultrasound can detect multiple 
echogenic foci in the pancreas, representing 
numerous pancreatic calcifications in advanced 
CP. Unfortunately, only 40% of patients with 
CP have ultrasounds that show these findings; 
therefore, the sensitivity of a transabdominal 
ultrasound scan is low. [30] CT imaging for 
detecting advanced CP has a sensitivity of 74%–
90% and specificity of 80%–90%. [31] In contrast, 
magnetic resonance cholangiopancreatography 
(MRCP) combined with intravenous secretin can 
detect early CP with high sensitivity (77%) and 
specificity (83%). [32] Previously, endoscopic 
retrograde cholangiopancreatography was used to 
detect CP until the introduction of MRCP and EUS. 
However, it is now reserved for patients with other 
imaging techniques that are equivocal. [33]

Endoscopic Pancreatic Function Test

Endoscopic pancreatic function tests include 
intravenous secretin administration, where 
duodenal secretions are stimulated and the aspirates 
are collected 15, 30, 45, and 60 minutes afterwards. 
A bicarbonate concentration of 80 mmol/L or 
more in any of the aspirates is considered normal. 
Although this test is the gold standard for assessing 
exocrine pancreatic function, it is time-consuming 
and not freely available in most centres. [34]

Genetic Testing

Genetic testing indicates CP or recurrent acute 
pancreatitis in a patient if one or more of the 
following criteria is met: (1) Uncertain aetiology; (2) 
early age at onset of idiopathic chronic pancreatitis 
(<25 years); (3) unexplained pancreatitis during 
childhood; (4) family history of idiopathic chronic 
pancreatitis, recurrent acute pancreatitis, or 
childhood pancreatitis involving first-or second-
degree relatives; and (5) family members of 
an individual with an identified pathogenic 
gene mutation associated with HP. Genetic tests 
include testing for mutations in PRSS1, SPINK1, 
carboxypeptidase A1 (CPA1), chymotrypsin C 
(CTRC), and calcium-sensing receptor (CASR). 
[27]

Treatment

Treatment options for CP include medical, 
radiological, endoscopic, and surgical methods. 
[28] General management includes advice on 
abstinence from alcohol consumption and smoking. 
[13] though pain is the main component of CP 
management. [20]

Pain Management

Pain management should address the mechanisms 
and severity of pain. Some pain mechanisms 
include pancreatic duct obstruction, parenchymal 
inflammation, malabsorption, and neurogenesis. 
[35] Inflammation, inflammatory cells, and 
cytokines (inflammatory cell secretions) are the 
primary causes of abdominal pain in CP. [35] 
Primary analgesic therapy includes non-steroidal 
anti-inflammatory drugs and tramadol-like mild 
opioids. [13] In addition, pancreatic enzyme 
supplementation and antioxidants control the pain 
in up to 50% of patients. [13]

When analgesic drugs and other medications fail to 
alleviate pain, endoscopic ultrasound-celiac plexus 
block (EUS-CPB) is usually helpful. However, 
it controls pain in slightly over 50% of patients 
and is relatively safe, moderately effective, and 
repeatable. [36]

Most of these treatment modalities do not address 
the cause of pain. Therefore, a significant number of 
patients need endoscopic or surgical management 
for pain relief, such as pain caused by pancreatic 
duct obstruction due to intraductal stone, stricture, 
or peripancreatic fibrosis, which causes intraductal 
hypertension leading to pain. [37] 
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Extracorporeal shock wave lithotripsy is the first-
line treatment for pancreatic duct stones. Other 
management techniques include pancreatoscopy-
guided lithotripsy, endoscopic retrograde 
cholangiopancreatography with stone extraction, 
and stenting. [38] If these pain management 
techniques fail, the final option would be the 
surgical method. [27] 

Surgical Management

Pancreatojejunostomy with or without partial 
resection of the pancreas is a surgical option. 
Many studies have revealed that early surgical 
intervention improves quality of life and preserves 
pancreatic function (exocrine/endocrine). In 
addition, it is better for the patient to undergo 
surgery within three years of symptoms. [20] 

Patients with pancreatic head inflammatory masses 
may experience pain, gastric outflow obstruction, 
and biliary obstruction. These patients typically 
benefit from pancreaticoduodenectomy with 
reconstruction, duodenum-preserving pancreatic 
head resection, or partial resection of the pancreatic 
head with pancreaticojejunostomy (Frey’s 
operation). Patients with a dilated pancreatic duct 
(> 6 mm) without an inflammatory mass may 
benefit from drainage procedures, such as side-to-
side pancreaticojejunostomy (Puestow procedure). 
Long-term studies have shown that this procedure 
relieves pain in 60%–98% of patients with minimal 
mortality. Some patients may develop small 
pancreatic ducts (<3 mm) due to parenchymal 
inflammation and fibrosis, and surgical intervention 
may relieve the symptoms and improve pancreatic 
function. Total pancreatectomy with or without 
autologous islet cell transplantation may benefit 
some patients with endocrine insufficiency. [20]

Management of Exocrine Insufficiency 

Pancreatic exocrine insufficiency is a central 
problem in patients with CP. Identifying nutritional 
impairment requires anthropometric parameters, 
biochemical nutritional markers, and imaging. 
Fat malabsorption and steatorrhea occur when the 
lipase level reaches less than 10% of the average 
level. Oral supplementation of lipase enzyme 
(usually 50000 U/ meal) is available and reduces 
the fat absorption problem. [22] Pancreatic 
enzyme supplementation has proven beneficial 
in improving symptoms, quality of life, and 
nutritional status. [27] 

Management of Endocrine Insufficiency

Exocrine pancreatic insufficiency causes type 3c 
diabetes mellitus (DM) due to the complete loss 
of islet cells. Patients with this condition have a 
high chance of developing hypoglycemia, and 
in addition to diabetic medication, they require 
pancreatic enzyme replacement treatment (PERT). 
[9]

Management of Pancreatic Pseudocyst

Patients with pancreatic pseudocysts are managed 
by endoscopic cyst-gastrostomy or image-guided 
percutaneous drainage. Surgical drainage is also 
needed in some patients, such as those with infected 
or necrotic peripancreatic collections. [27]

Conclusion

Although a method that definitively diagnoses 
early-stage CP has not been established, identifying 
this clinical-stage is critical during CP progression. 
We believe the findings presented in the current 
literature review will aid in the understanding 
and diagnosis of early-stage CP. In addition, early 
intervention has been shown to improve patient 
quality of life and slow or prevent further pancreatic 
damage. Therefore, in the future, CP patients 
can receive the appropriate, timely treatment to 
alleviate symptoms and enhance their quality of 
life overall.
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