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Acute Pancreatitis
■ 350,000 hospitalizations annually in the United States.
 
■ 3000(1-2%) directly related deaths from complications.
 
■ 10% to 15% of deaths occur almost exclusively as a 

result of Acute Necrotizing Pancreatitis .

■ Rises to > 40% if Sterile necrosis becomes 
Superinfected .

■ Increasing incidence (Detection ?Meds ? Iatrog?).

■ Increases with increasing age ,onset before 15 yrs. 
unusual. 



Etiology of Acute pancreatitis
 ■ Gallstones 

                                                        80-85 % of Cases.
■ Alcohol

■ Endoscopic Retrograde Cholangio - Pancreatography 
(ERCP) .                                              (overall 5% -10%)
■ Drugs
■ Trauma
■ Viral infection
■ Neoplasms                                   10% of patients.
■ Anatomic variants
■ Metabolic problems

– Hyper- Calcemia
– Hyper-Triglyceridemia
    



CT severity index, by Balthazar in 1994

I - Pancreatic inflammation
 

Prognostic Indicator Points

Normal pancreas 0

Focal or diffuse enlargement of the pancreas 1

Intrinsic pancreatic abnormalities with inflammatory 
changes in peripancreatic fat 

2

Single, ill-defined fluid collection or phlegmon 3

Two or more poorly defined collections or presence of 
gas in or adjacent to the pancreas 
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Etiology of Acute pancreatitis

Rare causes of acute pancreatitis

– Annular pancreas

– Autoimmune Pancreatitis

– Hereditary Pancreatitis

– Familial adenomatous polyposis

– Pseudopapillary tumor of the pancreas



Acute Pancreatitis Etiology
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Acute Severe Pancreatitis
Pathophysiology

Injury or disruption pancreatic acini        pancreatic ducts 
disruption → Leakage of active pancreatic enzymes →  
Auto digestion.

Breakdown of cell membranes → edema →           
vascular damage, hemorrhage, necrosis → 
inflammatory mediators → Shock, MODS, ….. 16
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Theory for AP

▪Obstructive Theory : Obstruction of sphincter 
of oddi by stones increase back pressure & 
stasis in pancreatic duct.

▪Reflux Theory: Stone at ampulla of vater lead to 
reflux of bile  and or duodenal contents which lead 
to AP.



19





Clinical manifestations
■ Abdominal pain (Constant – Severe) Radiating 

to back.
■ Abdominal Exam is Not Related to Severity of Pain  

or Severity of Pancreatitis .
■ 90% have Nausea and Vomiting that Does not  

Relieve pain .
■  Septic Shock like  ,Dehydration, Tachycardia 

,Hypotension.
■ Flank or para umbilical ecchymosis .
■ Jaundice .
■ Pleural effusion signs .



Pain, Oh the pain
▪ “Worse than Child-Birth”         “Worse Than Being  

Shot”.

▪ Starts Fast  within 10 -20 min reaches peak
Third fastest pain onset in GI after perforation 
and SMA Thrombosis .

▪ Does not usually undulate (Not Colicky).

▪ Lasts Days (if no underlying chronic damage)
Longer than biliary colic which is hours.

▪ Radiate to Back in 50% .

▪ Sometimes diagnosed at autopsy (Painless)!!.

▪ Almost always causes ER Visit/Admission.



Diagnosis

■ The Diagnosis of AP is most often established by 
the presence of Two of the Three  following 
criteria: 

■  Abdominal pain consistent with the disease.
■  Serum amylase and/or lipase greater than three 

times the upper limit of normal .
■  Characteristic findings from abdominal imaging.
❖ NB: Radiology is not usually Required for Diagnosis  
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Assessment Physiological Variable 
Diagnostic Tests

• Serum Amylase : (25-125 U/L)
↑ >200 U/L for 24-72 hours
starts to rise 2-6 hr after onset of pain
■ Peaks @ 24 hours
■ Return to normal @ 72 hr.

• Serum Lipase : (3-19 U/dL)
■ Used with amylase; rises later than 

amylase (48 hours)
■ Return to normal 5-7 days .

• CRP :  Rise after 48-72 hours and 
correlates with severity of 
pancreatitis.

 

■ ↑ WBC’s
■ ↑ glucose
■ ↑ SGOT SGPT
■ ↑ lipids
■ ↓ calcium
■ ↓ magnesium
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Acute Pancreatitis: Time course of enzyme 
elevations
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Classification of Acute pancreatitis
 

Mild
 

( Interstitial 
pancreatitis)

■ Majority of cases

■ Minimal organ failure
 
■ Uneventful recovery

■ Responds well to 
supportive therapy

 

Severe

 (Necrotizing pancreatitis)

■ Approximately 20% of patients
■ Associated with 
■ Organ failure
■ local complications

– Necrosis
– Infection
– Pseud-ocyst formation
 

■ Requires intensive monitoring 
and specific therapies and has a 
more guarded prognosis.
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Interstitial/Edematous Pancreatitis



Necrotizing Pancreatitis



■ There are 2 overlapping phases of AP,  Early  
and Late.  

■ The early phase of AP takes place in the first 
2 weeks after disease onset .

■  The late phase can last weeks to months 
thereafter.
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The Role of Imaging in Acute Pancreatitis

■ Cause of pancreatitis .

■ Confirm the diagnosis .

■ Identify necrosis .

■ Determine the presence of complications
– Fluid collections .
– Vascular abnormalities

■ Assessment of severity.



Diagnostic Tests & Procedures

■ Abdominal and chest films
■ CT scan MRI Scan
■ Ultrasound
■ Aspiration biopsy
■ Peritoneal lavage

■ Endoscopic Retrograde  
Cholangio-pancreatography  
(ERCP)
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Ultrasound



CECT

■ Multi-Detector CT.
� Viability of Pancreatic parenchyma.
� Amount of Peri-Pancreatic Inflammation.
� Fluid collection.
� Cause of pancreatitis.

▪MRI , MRCP

▪ EUS



Multidetector-row computed tomography           
(MDCT)

■ The imaging study of 
choice for Acute 
pancreatitis.

 
■ Faster image acquisition

■ Improved resolution

■ Can be converted into 
three-dimensional 
reconstructions



CT severity index, by Balthazar in 1994  
■ Focuses on the Presence and Degree of: 
  

– Pancreatic inflammation (fluid collections). 
– Necrosis. 

■ Successfully used to predict overall morbidity and 
mortality

 
■ Limitations

– Does not correlate significantly with 
■ Development of organ failure.
■ Extra pancreatic parenchymal complications.
■ Peri pancreatic vascular complications.

– The inter-observer agreement is approximating 75%. 



CT Severity Index
appearance normal enlarged inflamed 1 fluid 

collection
2 or more 

collections

grade A B C D E

score 0 1 2 3 4

necrosis none < 33% 33-50% > 50%

score 0 2 4 6

score morbidity mortality

1-2 4% 0%

7-10 92% 17%

Balthazar et al. Radiology 1990.



Modified CT Severity Index by Koenraad 
in 2004

I- Pancreatic inflammation 

Prognostic Indicator Points 

Normal pancreas 0

Intrinsic pancreatic abnormalities with or without 
inflammatory changes in peripancreatic fat 2

Pancreatic or peripancreatic fluid collection or peripancreatic 
fat necrosis 4

Koenraad J et al, Am J Roentgenol 183(5):1261-1265, 2004 



Modified CT Severity Index by Koenraad 
in 2004

II- Pancreatic necrosis 

Prognostic Indicator Points 

 None 0

 </= 30% 2

 > 30% 4

Extrapancreatic complications (one or more of pleural 
effusion, ascites, vascular complications, parenchymal 
complications, or gastrointestinal tract involvement) 

2

Mild (0-2 points), moderate (4-6 points), or severe (8-10 points).
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Principles for managing patients with 
acute pancreatitis  

   
   Assessing the Severity Remains the key Element  

in the Initial Assessment of Patients.  



Principles for managing patients with 
acute pancreatitis  

▪ Supportive care with close attention to volume 
status and electrolyte balance.

▪ Fasting of the patient .

▪ Pain management using narcotic agents.
 
▪ Predicting the severity of an attack and triaging of 

patients to intensive care units or a regular floor.



Initial Management

■ Aggressive Hydration : defined as 250-500 ml per hour of 
isotonic crystalloid solution Ringer Lactate should be 
provided to all patients 12-24h.

■ Analgesia :  Pethidine , Diclofenac , Tramadol 
,Paracetamol.

■ Oxygen supplement .
■ Antibiotics  : should be given for an Extra-pancreatic 

infection.
■ In mild AP, Oral Feedings can be started immediately if 

there is no nausea and vomiting, and abdominal pain 
has resolved .

■ In patients with mild AP, found to have GBS in the 
gallbladder, a Cholecystectomy should be performed  
before discharge to prevent a recurrence of AP .



Principles for managing patients with 
acute pancreatitis (Cont‘d)  

▪ Early detection of complications.

▪ Prophylactic broad-spectrum antibiotics for patients with 
predicted severe pancreatitis.

▪ Identification of patients who may benefit from ERCP 
(when severe pancreatitis is complicated by 
progressive jaundice or cholangitis)

 
▪ Adequate nutritional support.



John.Lieb@uphs.upenn.e
du

215 823 5800 ext 3514





Characterization of ICU patients using a model based on the 
presence or absence of organ dysfunctions and/or infection

Evidence of organ failure
 

■ Respiratory failure 
– PaO2 of less than 60 mm Hg 
– Ventilatory support.

■ Cardiovascular system failure 
– Systolic BP of < 90 mm Hg 
– Signs of peripheral hypoperfusion 
– Need for vasopressor or inotropic agents

■ Renal failure 
– Serum creatinine level > 300 µmol/L
– Urine output < 500 mL/24 hr or < 180 mL /8 hr
– need for hemo- or peritoneal dialysis.

 
Fagon JY et al .Intensive Care Med 1993; 19:137-144 













 Prevention of post-ERCP pancreatitis

Diclofenac

■ Diclofenac is a potent inhibitor of phospholipase A2, 
which regulates inflammatory mediators, including 
prostaglandins, leukotrienes, and platelet activating 
factor.

  
■ 100 mg rectal diclofenac given immediately after 

ERCP reduces the incidence of acute pancreatitis in 
patients at higher risk for post-ERCP pancreatitis

Murray B, et al. Gastroenterology 2003, 124:1786-1791.



 Prevention of post-ERCP pancreatitis

  Nitroglycerine
  
   Transdermal glyceryl trinitrate patch placed a half              

hour before the procedure and continued for 24 
hours led to a reduction in post-ERCP pancreatitis

Moretó M, Zaballa M, Casado I, et al.: Gastrointest Endosc 2003, 57:1-7. 
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