	CHRONIC PANCREATITIS

Introduction

Definition

-Continuing chronic inflammatory process of the pancreas, characterized by irreversible morphological changes. 

-This chronic inflammation can lead to chronic abdominal pain and/or impairment of endocrine and exocrine function of the pancreas.

-Chronic pancreatitis usually is envisioned as an atrophic fibrotic gland with dilated ducts and calcifications. 

-However, findings on conventional diagnostic studies may be normal in the early stages of chronic pancreatitis, as the inflammatory changes can be seen only by histologic examination. 

-By definition, chronic pancreatitis is a completely different process from acute pancreatitis.
- In acute pancreatitis, the patient presents with acute and severe abdominal pain, nausea, and vomiting. The pancreas is acutely inflamed (neutrophils and edema), and the serum levels of pancreatic enzymes (amylase and lipase) are elevated. Full recovery is observed in most patients with acute pancreatitis, 
-In chronic pancreatitis, the primary process is a chronic irreversible inflammation (monocyte and lymphocyte) that leads to fibrosis with calcification.
-The patient with chronic pancreatitis clinically presents with chronic abdominal pain and normal or mildly elevated pancreatic enzyme levels; when the pancreas lose its endocrine and exocrine function, the patient presents with diabetes mellitus and steatorrhea
Pathophysiology: 
The proposed pathologic mechanisms of chronic pancreatitis are: 
-Intraductal plugging and obstruction (eg, Ethanol abuse, stones, tumors) 
-Direct toxins and toxic metabolites: These act on the pancreatic acinar cell to stimulate the release of cytokines, which stimulate the stellate cell to produce collagen and to establish fibrosis. Cytokines also act to stimulate inflammation by neutrophils, macrophages, and lymphocytes (eg, ETOH, tropical sprue). 
-Oxidative stress (eg, idiopathic pancreatitis) 
-Necrosis-fibrosis (recurrent acute pancreatitis that heals with fibrosis) 
-Ischemia (from obstruction and fibrosis), which is important in exacerbating or perpetuating disease rather than in initiating disease 
Autoimmune disorders:
-Chronic pancreatitis has been found in association with other autoimmune diseases, such as Sjögren syndrome, primary biliary cirrhosis, and renal tubular acidosis. 
Sex: 
-Males are affected more commonly than females (6.7 vs 3.2 per 100,000 population.

-Alcohol-induced illness is more prevalent in males, idiopathic and hyperlipidemic-induced pancreatitis is more prevalent in females, and equal sex ratios are observed in chronic pancreatitis associated with hereditary pancreatitis. 
Age:

-In aggregate, the mean age at diagnosis is 46 years, plus or minus 13 years.

- In idiopathic chronic pancreatitis, a bimodal age distribution has been reported, designated as early-onset form (median age 19.2 y) and late-onset form (median age 56.2 y). 
Clinical presentation

History: For most patients with chronic pancreatitis, 1.Abdominal pain
-Is the presenting symptom in most patients.

- intermittent attacks of severe pain, often in the mid or left upper abdomen and occasionally radiating in a band like fashion or localized to the mid back. 

-The pain may occur either after meals or independently of meals, and tends to last at least several hours. 
  - In alcohol-induced disease, eventual cessation of alcohol intake may reduce the severity of pain. 
-Variability in the pain pattern contributes to the delay in diagnosis and makes determining the effect of any therapeutic intervention difficult.

2.Diarrhea 

3. Weight loss. 
This may be due either to fear of eating (eg, postprandial exacerbation of pain) or due to pancreatic exocrine insufficiency and steatorrhea.
-A small percentage of patients (20%) have painless chronic pancreatitis and present with signs or symptoms of pancreatic exocrine or endocrine insufficiency.
Physical: 
In most instances, the standard physical examination non-revealing
-During an attack, patients may assume a characteristic position in an attempt to relieve their abdominal pain (eg, lying on the left side, flexing the spine and drawing the knees up toward the chest).
-Funduscopic examination may reveal a milky white hue in the retinal blood vessels when hyperlipidemia is present
-Occasionally, a tender fullness or mass may be palpated in the epigastrium, suggesting the presence of a pseudocyst or an inflammatory mass in the abdomen.
Lab Studies: 
Baseline-

FHG

Liver function tests-albumin,Bilirubin,Ast,ALT

C/E/C
1.Serum amylase and lipase levels 
-slightly elevated 
-high levels are found only during acute attacks of pancreatitis. 

NB. Chronic pancreatitis, atrophy of the pancreatic parenchyma can result in normal serum enzyme levels

2.Serum trypsin
- levels appear to be a more accurate marker of chronic pancreatitis, particularly when steatorrhea is also present; levels below 20 mg/dL appear to be quite specific for chronic pancreatitis.

2. Serum calcium and Triglyceride levels.
This is usually to determine etiology of the chronic pancreatitis

3.Random blood sugar-endocrine insufficiency

-Maldigestion and malabsorption do not occur until more than 90% of the pancreas has been destroyed

-Steatorrhea is a manifestation of advanced chronic pancreatitis, and neither qualitative nor quantitative fecal fat analysis can detect early disease
4.Pancreatic function tests
Direct tests:
Lundh’s Test

-Most sensitive and can detect chronic pancreatitis early

-Determination in duodenal aspirates

 Intubation of the duodenum with a Dreiling tube with  aspiration of gastric and duodenal contents. 
-Exogenous secretin with cholecystokinin (CCK) or a test meal (Lundh meal). is used to achieve maximal stimulation of the pancreas. 
-The output of pancreatic bicarbonate, protease, amylase, and lipase then is measured in the duodenal aspirates.. 
Determination in pancreatic juice
-Peformed in conjunction with (ERCP). 
-The pancreatic duct is freely cannulated, an exogenous secretagogue is administered as above, and the pancreatic juice then is aspirated out of the duct as it is produced. The output of pancreatic bicarbonate, protease, amylase, and lipase are measured.
Indirect tests:
a.Feccal Fat-Tests of fat malabsorption

-For a quantitative measurement of fat absorption, a 72-hour fecal fat collection is often performed and is considered the criterion standard. 

-Qualitative tests include the acid steatocrit test and Sudan III stain of stool, but these tests are less reliable.

Instruct patients to consume a normal amount (80-100 g/d) of fat before and during the collection. 
-Based on this intake, fecal fat excretion in healthy individuals should be less than 7 g/d.

b.Feccal chymotrypsin

One of the simpler screening tests for exocrine pancreatic insufficiency is measurement of stool chymotrypsin concentration. 
-In patients with steatorrhea, a low stool chymotrypsin concentration suggests the likelihood of exocrine insuficiency
Imaging Studies:
1.Abdominal x-ray:

-Pancreatic calcifications, often considered pathognomonic of chronic pancreatitis, are observed in approximately 30% of cases. 

-The calcifications form within the ductal system—initially in the head, and later in the body and tail, of the gland. 
Calcium deposition is most common with

· Alcoholic pancreatitis

· Hereditary pancreatitis

· Tropical pancreatitis; however, it is rare in idiopathic pancreatitis.

2.CT-Scan
 -Although it excels at depicting the morphologic changes of advanced chronic pancreatitis

-The subtle abnormalities of early-to-moderate chronic pancreatitis are beyond its resolution, and a normal finding on this study does not rule out chronic pancreatitis. 

-Its used for complications of the disease and is useful in planning surgical or endoscopic intervention.

- The sensitivity and the specificity of CT scan are 80% and 85%, respectively.
3.ERCP 

-Provides the most accurate visualization of the pancreatic ductal system and has been regarded as the criterion standard for diagnosing chronic pancreatitis. Limitation of ERCP is that it cannot be used to evaluate the pancreatic parenchyma.

-Its also invasive, expensive, requires complete opacification of the pancreatic duct to visualize side branches, and carries a risk (operator-dependent) of pancreatitis.

4.MRCP 

-Imaging provides information on the pancreatic parenchyma and adjacent abdominal viscera

- MRCP uses heavily T2-weighted images to visualize the biliary and pancreatic ductal system. 

-The use of secretin during the study enhances the quality of the pancreatogram. 

-Accuracy is improving, and MRCP is relatively safe, reasonably accurate, noninvasive, fast, and very useful in planning surgical or endoscopic intervention.
5. Endoscopic U/S
-May be the best test for imaging the pancreas but requires a highly skilled gastroenterologist.
The most predictive endosonographic feature is the presence of stones.
 Other suggestive features include the following: visible side branches, cysts, lobularity, an irregular main pancreatic duct, hyperechoic foci and strands, dilation of the main pancreatic duct, and hyperechoic margins of the main pancreatic duct.
-Endoscopic ultrasonography may be as sensitive and specific as tube tests for both mild disease and advanced disease, especially when combined with fine needle aspiration or trucut biopsy

4.Restoration of digestion and absorption
-Although reduced fat intake is often recommended in patients with chronic pancreatitis, the clinical benefit is unknown. 

-Medium chain triglycerides are directly absorbed by the small intestine without a requirement for digestion by lipase or micellar solubilization.

- To supply both lipids and calories, medium chain triglycerides can be used in patients with severe fat malabsorption.

- There is occasionally sufficient loss of fat-soluble vitamins to cause disease.

- Enteric-coated preparations protect lipase from inactivation by gastric acid. 

-Uncoated preparations are often less costly and adequate to relieve steatorrhea. 
-Reducing gastric acid secretion may enhance the effectiveness of uncoated preparations. 
-Some of the recombinant enzymes are resistant to acidic denaturation. 

-To provide adequate mixing with food, enzymes should be ingested during and just after a meal. 

-The most serious adverse effects (ie, colonic strictures) were observed with coated preparations that contained high concentrations of enzymes.

-Colbalamin or vitamin B-12 is absorbed complexed to intrinsic factor in the terminal ileum. 

-Some vitamin B-12 absorption that is independent of intrinsic factor occurs throughout the small bowel. When vitamin B-12 enters the stomach, it binds to a protein known as haptocorrin or R-protein. The haptocorrin is proteolytically degraded in the small intestine by pancreatic enzymes and released vitamin B-12 then binds to intrinsic factor. In patients with pancreatic insufficiency, vitamin B-12 can remain bound to haptocorrin and is not available for absorption by the terminal ileum. Although vitamin B-12 malabsorption can be demonstrated in patients with chronic pancreatitis, it rarely causes clinical vitamin B-12 deficiency.

Pancrelipase (Cotazym, Zymase) -- Assists in digestion of protein, starch, and fat. Used to treat painful chronic pancreatitis
5.Management of any endocrine insufficiency-DM
SURGICAL CARE
-Anatomical complication that is correctable by a mechanical intervention exists. 
· Pancreatic pseudocyst

· Abscess, fistula, ascites

· Fixed obstruction of the intrapancreatic portion of the distal common bile duct

· Stenosis of the duodenum with gastric outlet obstruction

· Variceal hemorrhage due to splenic vein thrombosis. 
-Depending on the individual case, the appropriate intervention may involve endoscopic, radiologic, or surgical techniques. 
Endoscopic treatment of chronic pancreatitis-Decompressing an obstructed pancreatic duct -pain relief 
· Papillary stenosis: In a subset of patients with chronic pancreatitis, the papillary sphincter pressure and pancreatic ductal pressure are increased. A pancreatic duct sphincterotomy will facilitate drainage, reduce ductal pressures, and may help alleviate pain

· Pancreatic duct strictures: pancreatic sphincterotomy, dilating the stricture, and placing a stent. 
· Pancreatic duct stones: In addition to various endoscopic techniques, extracorporeal shockwave lithotripsy often is necessary to break up impacted or large stones into smaller pieces suitable for removal. 
· Pancreatic pseudocysts- transpapillary stents, for communicating cysts. Noncommunicating pseudocysts that bulge into the foregut and have a mature wall less than 1 cm thick are treatable by endoscopic transduodenal or transgastric pseudocystostomy

Radiologic treatment of chronic pancreatitis:
-. If a communication exists between the pancreatic ductal system and the pseudocyst, percutaneous drainage may create a persistent pancreaticocutaneous fistula, especially if the duct has a stricture downstream from the site of the disruption. 
-If the anatomy of the pseudocyst does not lend itself to transpapillary, transgastric, or transduodenal endoscopic drainage, then percutaneous drainage under ultrasound or CT guidance is an option.
Surgical treatment of chronic pancreatitis: 
-The choice of operation depends on the clinical problem and preoperative assessment of the abnormality.
- In general, the approach aims either to improve pancreatic duct drainage or to resect the diseased organ.
Pancreatic duct drainage: In patients with a dilated pancreatic duct, a Roux-en-Y side-to-side pancreaticojejunostomy is indicated.

	Clinical characteristics include 

· Diffuse enlargement of the pancreas
· Diffuse and irregular narrowing of the main pancreatic duct
· Increased circulating levels of gamma globulin
· The presence of autoantibodies, and a possible association with other autoimmune diseases.
· Fibrosis with lymphocytic infiltration is seen on pathology. 
-Alcohol is the most common etiology (60-70%), approximately 20-30% of cases are idiopathic and 10% of cases are due to rare diseases
-Although a linear relationship exists between the amount of alcohol ingested and the risk of developing chronic pancreatitis, the fact that fewer than 10% of people with alcoholism actually develop the disease is not understood.
-In the affected gland, alcohol appears to increase protein secretion from acinar cells while decreasing fluid and bicarbonate production from ductal epithelial cells.
-The resulting viscous fluid results in proteinaceous debris becoming inspissated within the lumen, causing ductular obstruction, upstream acinar atrophy, and fibrosis.

-GP2, which is secreted from the acinar cell and homologous to a protein involved in renal tubular casts, is an integral component of these ductal plugs. 
-Lithostathine (formerly pancreatic stone protein), which also is produced by acinar cells, accounts for about 5% of secretory protein and inhibits the growth of calcium carbonate crystals. Abnormal lithostathine S1, whether inherited or acquired through trypsin digestion, appears to play a role in stone formation; it is insoluble at the neutral pH of pancreatic juice and is the major constituent of pancreatic stones.
-A competing theory suggests that the persistent demands of metabolizing alcohol (and probably other xenobiotics, such as drugs, tobacco smoke, environmental toxins, and pollution) causes oxidative stress within the pancreas and may lead to cellular injury and organ damage, especially in the setting of malnutrition.
 -Both oxidative and nonoxidative pathways metabolize ethanol. Alcohol dehydrogenase oxidatively metabolizes ethanol first to acetaldehyde and then to acetate. 
-When the alcohol concentration increases, cytochrome P-450 2E1 is induced to meet the metabolic demands. Although these reactions occur principally in the liver, further increases in ethanol concentration induce pancreatic cytochrome P-450 2E1, and the level of acetate within the pancreas begins to approach that observed in the liver. Reactive oxygen species produced by this reaction may overwhelm cellular defenses and damage important cellular processes. 
-Whatever the etiology of chronic pancreatitis, pancreatic fibrogenesis appears to be a typical response to injury. 

Patients with advanced disease (ie, patients with steatorrhea) exhibit decreased subcutaneous fat, temporal wasting, sunken supraclavicular fossa, and other physical signs of malnutrition.
Causes: 
The cause of chronic pancreatitis usually is metabolic in nature.
1.Excessive alcohol consumption is the most common cause

2.Hereditary pancreatitis is an autosomal dominant disorder with an 80% penetrance, accounting for about 1% of cases. 
3.Cystic fibrosis, one of the most common genetic abnormalities, is an autosomal recessive disorder accounting for a small percent of patients with chronic pancreatitis. 
The cystic fibrosis transmembrane regulator (CFTR) gene transcribes a protein important in regulating chloride transport across cellular membranes. Can lead to chronic pancreatitis associated with classic pulmonary disease to chronic pancreatitis associated with relatively normal respiratory function.
4.Hyperlipidemia (usually type I and type V) also may cause chronic pancreatitis; however, it usually presents with repeated attacks of acute pancreatitis.
5. Hypercalcemia due to hyperparathyroidism now is a rare cause of chronic pancreatitis

6. Nutritional or tropical, chronic pancreatitis 7.Medications are an infrequent, or possibly underrecognized, cause of chronic pancreatitis.
8. Idiopathic chronic pancreatitis, which accounts for approximately 30% of cases, has been subdivided into early-onset and late-onset forms arbitrarily. 
9.Obstruction of the flow of pancreatic juice can cause chronic pancreatitis. Obstructive forms account for less than 10% of cases and may be congenital or acquired.
Congenital abnormalities or Acquired obstructive forms typically result from blunt abdominal trauma or accidents.
10. Autoimmune pancreatitis is uncommon and accounts probably for less than 1% of cases of chronic pancreatitis. 
DDX
Ampullary Carcinoma 
Cholangitis 
Cholecystitis 
Crohn Disease 
Gastritis, Chronic 
Intestinal Perforation 
Mesenteric Artery Ischemia 
Myocardial Infarction 
Pancreatic Cancer 
Peptic Ulcer Disease 
Pneumonia, Community-Acquired 
c)Bentiromide test-

The bentiromide, or nitroblue tetrazolium-p-aminobenzoic acid test (NBT-PABA test
-It requires the cleavage of a synthetic peptide by pancreatic chymotrypsin. 

The p-aminobenzoic acid that is released is absorbed and then removed from the circulation by renal excretion. Recovery of a metabolite of p-aminobenzoic acid in the urine or blood reflects the relative amount of intraluminal chymotrypsin
-Useful in advanced disease.
d) Dual-label Schilling test-Absorption of vitamin B12 is impaired in advanced chronic pancreatitis due to inability of the pancreas to degrade R protein. This is the basis of the dual-label Schilling test for diagnosing chronic pancreatitis.
Testing for integrity of mucosa

D-xylose test
-If the 72-hour fecal fat collection results demonstrate fat malabsorption, the D-xylose test is used to document the integrity of the intestinal mucosa.

-Facilitated diffusion in the proximal intestine primarily absorbs D-xylose.

-Approximately half of the absorbed D-xylose is excreted in urine, unmetabolized. 
-If the absorption of D-xylose is impaired due to either a luminal factor (eg, bacterial overgrowth) or a reduced or damaged mucosal surface area (eg, surgical resection, celiac disease), urinary excretion is lower than normal.

-Cases of pancreatic insufficiency usually result in normal urinary excretion because the absorption of D-xylose still is intact.

Tests of carbohydrate absorption

 Hydrogen breath test
-Patients are given an oral solution of lactose.
-In cases of lactase deficiency, colonic flora digests the unabsorbed lactose, resulting in elevated hydrogen content in the expired air.
-Bacterial overgrowth or rapid transit also can cause an early rise in breath hydrogen, necessitating the use of glucose instead of lactose to make a diagnosis. 
Up to 18% of patients are hydrogen nonexcretors, causing a false-negative test result.

-
MANAGEMENT
Medical Care: 

1.Behavior modification
Cessation of alcohol consumption and tobacco smoking are important.

In early-stage alcohol-induced chronic pancreatitis, lasting pain relief can occur after abstinence from alcohol. 
Tobacco smoking is a strong and independent risk factor for chronic alcoholic pancreatitis..

2.Pancreatic healing 

The benefit of antioxidants in the early stages of chronic pancreatitis is still controversial. 
3.Alleviation of abdominal pain 

Causes of pain in chronic pancreatitis. 

· Acute disease with inflammation and pseudocyst formation 
· Obstruction of the pancreatic duct by strictures or stones -increased pressure and pain.
· Pancreatic ischemia
-Diagnostic tests necessary to identify an anatomical explanation for the pain and appropriate treatment.

- If no anatomical explanation, medical therapy can be attempted. 

-This therapy includes pain control with analgesic agents and a trial of noncoated pancreatic enzymes. 

-The impetus for using exogenous pancreatic enzymes to reduce pain begins with the hypothesis that stimulation of the pancreas by food causes pain.
- CCK is one of the possible mediators of this response.

-When exogenous pancreatic enzymes are taken with a meal, CCK-releasing factors are degraded and CCK release in response to a meal is reduced 

-This decreases pancreatic stimulation and pain. 

-This occurs in nonalcoholic patients with early chronic pancreatitis and requires the use of uncoated preparations.
Analgesics

NSAIDS-Acetaminophen

Opiods-Tramadol

Octreotide (Sandostatin) -- An 8-amino acid sequence containing the active portion of somatostatin. Subcutaneous injection of octreotide at 200 mcg tid provided relief of pain in 66% of patients.
Amitriptyline hydrochloride (Elavil) -- Analgesic for certain chronic and neuropathic pain 25--75 mg PO qd
-Severe, intractable pain, celiac ganglion blockade can be considered. 

-CT-guided and EUS-guided celiac axis block may enhance safety and improve the efficacy of treatment in as many as 40% of cases.

Pancreatic resection: 
If the disease is limited to the head of the pancreas, a Whipple operation (pancreaticoduodenectomy) can produce good results. In patients with intractable pain and diffuse disease with nondilated ducts, a subtotal or total pancreatectomy can be offered; however, pancreatic function and quality of life are impaired after these procedures, and the operative mortality rate of total pancreatectomy is about 10%. Pain is treated successfully in approximately 70% of cases.
Total pancreatectomy and islet autotransplantation:

 In selected patients, the long-term morbidity caused by diabetes following total pancreatectomy can be avoided. This involves harvesting the islets from the resected pancreas and injecting them into the portal system, which then lodges them in the liver



