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Pancreatitis and Pancreatic Pseudocyst

25.1	 �Introduction

•	 Pancreatitis, which is characterized by inflammation of 
the pancreas, is an uncommon condition in the pediatric 
age group.

•	 Pancreatitis in children represents a diagnostic chal-
lenge for clinicians and a high index of suspicion is 
important for early diagnosis of pancreatitis, which is 
known to be associated with significant morbidity and 
mortality.

•	 The etiology of pancreatitis in children is different from 
that in adults. The main causes of acute pancreatitis in 
adults are alcohol abuse and gallstones. In children, 
trauma is the main cause of pancreatitis.

•	 In general, the prognosis of acute pancreatitis in children 
is excellent. Pancreatitis is occasionally complicated by 
the formation of a pseudocyst, reported in 10–23% of 
cases of acute pancreatitis.

•	 Pancreatitis develops as a result of blockage or disruption 
of the collecting ducts and damage to the pancreatic aci-
nar cells.

•	 This leads to activation and release of digestive 
enzymes.

•	 The activated enzymes autodigest the pancreatic paren-
chyma, causing inflammation and, potentially, necrosis.

•	 Localized collections of pancreatic secretions may 
become walled off by granulation tissue and form a pseu-
docyst either within the pancreatic tissue or immediately 
adjacent to it.

•	 Pancreatitis can be local or diffuse and classified as:
–– Acute
–– Chronic
–– Inherited
–– Necrotic
–– Hemorrhagic

•	 Acute pancreatitis and trauma:
–– The pancreas is divided up into head, body, and tail.
–– The head is to the right of L2, the body overlies L1, 

and the tail rises up to the left of T12.

–– The abdominal aorta and vena cava function to cush-
ion the pancreas from injury against the vertebral 
bodies.

–– However, with crushing or blunt abdominal trauma, 
the pancreas can be injured by compression against the 
vertebra.

25.2	 �Etiology

•	 There are several causes for pancreatitis in children.
•	 In up to 25% of cases the etiology is unknown 

(idiopathic).
•	 The predominant causes include:

–– Blunt abdominal trauma (23%)
–– Anomalies of the pancreaticobiliary system (15%), 

such as:
Pancreaticobiliary malunion
Congenital anomalies of the pancreato-biliary 
junction
Pancreatic divisum
Congenital sphincter of Oddi abnormality
Choledochal cysts
Choledocholithiasis

–– Multisystem disease (14%)
–– Drugs and toxins (12%)
–– Viral infections (10%):

Mumps, rubella, Coxsackie virus B, cytomegalovi-
rus [CMV], human immunodeficiency virus [HIV].

–– Hereditary disorders (2%)
–– Metabolic disorders (2%)
–– The use of hyperalimentation
–– Medications: Azathioprine, tetracycline, l-asparagine, 

valproic acid, steroids, and immunosuppressive drugs.
–– Metabolic abnormalities:

Hypertriglyceridemia, hypercalcemia, cystic fibrosis.
•	 Hereditary pancreatitis in children:

–– The second most common congenital pancreatic disor-
der following cystic fibrosis is characterized by an 
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alteration in the long arm of chromosome 7, which 
yields an aberrant trypsinogen protein that may induce 
autodigestion of the pancreas.

–– The most common cause of chronic relapsing pancre-
atitis in children is hereditary pancreatitis.

25.3	 �Pancreatic Divisum

•	 Pancreatic divisum is the most common congenital anom-
aly of the pancreas (Figs. 25.1 and 25.2).

•	 It occurs in approximately 7% of autopsy series (range: 
1–14%) and as an endoscopic retrograde cholangio-
pancreatography (ERCP) finding in 4–25%.

•	 It is caused by failure of the ducts of the dorsal and ven-
tral buds of the pancreas to fuse during embryologic 
development, at approximately the eighth intrauterine 
week of life.

•	 As a result, the accessory duct of Santorini derived from 
the dorsal bud drains the majority of the pancreas.

•	 Because the accessory duct is smaller in caliber than the 
duct of Wirsung, inadequate pancreatic drainage may 
result in chronic pain and recurrent pancreatitis.

•	 There are four varieties of pancreas divisum:
–– Classic pancreas divisum: The small ventral duct, or 

duct of Wirsung, drains via the major papilla, and the 
large dorsal duct, or duct of Santorini, drains via minor 
papilla.

–– Incomplete pancreas divisum: This is similar to the 
classic pancreas divisum, except a small branch con-
nects the ventral and dorsal pancreas.

–– Pancreas divisum with nonpatent major papilla: The 
entire pancreatic ductal system drains via the minor 
papilla.

–– Reversed pancreas divisum: The small dorsal duct 
drains via minor papilla and the large ventral duct 
drains via major ampulla.

•	 Pancreas divisum usually is a coincidental finding, and 
most individuals with this anomaly are asymptomatic.

•	 Pancreas divisum can present with pancreatitis or chronic 
abdominal pain.

•	 Pancreatitis in these patients can be acute, recurrent, or 
chronic.

•	 The symptoms of pancreatic divisum are probably due to 
high intrapancreatic dorsal ductal pressure caused by 
inadequate drainage and resistance to pancreatic secretion 
by the small minor papilla orifice, or due to intermittent 
obstruction by proteinaceous plugs of the draining minor 
papilla.

•	 ERCP is valuable to establish the diagnosis.
•	 The treatment of pancreas divisum is conservative.
•	 Patients with recurrent episodes of pancreatitis or chronic 

abdominal pain may benefit from intervention, which can 
be performed endoscopically or surgically.

•	 The aim is to relieve the papillary stenosis, and endo-
scopic intervention includes:
–– Needle-knife sphincterotomy over a stent
–– Pull-type sphincterotomy
–– Endoscopic stenting
–– Balloon dilation of minor papilla

Causes of Pancreatitis
	 1.	 Unknown (Idiopathic) 25%
	 2.	 Blunt abdominal trauma 23%
	 3.	 Anomalies of the pancreaticobiliary system 15%
	 4.	 Multisystem disease (14%)
	 5.	 Drugs and toxins (12%)
	 6.	 Viral infections (10%)
	 7.	 Hereditary disorders (2%)
	 8.	 Metabolic disorders (2%)
	 9.	 The use of hyperalimentation
	10.	 Medications
	11.	 Metabolic abnormalities

Figs. 25.1 and 25.2  Diagrammatic representation of the normal pan-
creas and pancreatic divisum
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25.4	 �Pathophysiology

•	 Pancreatitis is uncommon in children.
•	 Pancreatitis may originate from blockage or disruption of 

the collecting ducts of the pancreas with subsequent dam-
age to the pancreatic acinar cells.

•	 This leads to activation and release of pancreatic digestive 
enzymes from the acinar cells of the pancreas.

•	 Normally these cells release inactive enzymes into col-
lecting ducts, which then drain into the main or accessory 
pancreatic ducts, emptying directly into the duodenal 
lumen.

•	 In the presence of obstruction or disruption of the pancre-
atic ducts, the pancreatic secretions are activated within 
the parenchyma of the pancreas.

•	 The activated enzymes autodigest the pancreatic 
parenchyma, causing inflammation and, potentially, 
necrosis.

•	 Localized collections of pancreatic secretions may 
become walled off by granulation tissue and form a pseu-
docyst either within the pancreatic tissue or immediately 
adjacent to it. The pancreatic pseudocyst is most often 
localized in the lesser sac behind the stomach.

•	 Exacerbation of pancreatitis may result in pancreatic 
necrosis, blood vessel occlusion, or disruption leading to 
hemorrhage, and systemic inflammatory response with 
multiorgan failure.

•	 Acute pancreatitis:
–– This is characterized by enzymatic necrosis and 

inflammation of the pancreas.
–– Focal areas of fat necrosis are interspersed with areas 

of interstitial hemorrhage secondary to destruction of 
blood vessels.

–– In severe cases, large blue-black hemorrhagic foci are 
interspersed with yellow-white chalky areas of fat 
necrosis.

•	 Chronic pancreatitis:
–– This is characterized by irreversible destruction of the 

pancreatic parenchyma and subsequent replacement 
with fibrous tissue.

–– Histologic features include intraglandular fibrosis, aci-
nar cell destruction, lymphocytic infiltration, and pan-
creatic duct obstruction.

–– The pancreatic ducts are dilated and obstructed with 
protein plugs in their lumens.

–– Grossly, the gland is hard.
•	 Pancreatic pseudocysts:

–– These are localized collections of pancreatic secretions 
walled off by granulation tissue that lack a true epithe-
lial lining (Fig. 25.3).

–– The stomach, duodenum, small bowel, colon, or omen-
tum may form part of the pseudocyst wall.

25.5	 �Clinical Features

•	 In children, the clinical presentation of acute pancreatitis 
is variable, and a high index of suspicion is important for 
early diagnosis.

•	 The usual clinical presentation of acute pancreatitis includes:
–– Abdominal pain (87%)

The pain is usually mild and increases in intensity 
during the first 24–48 h.

–– Nausea and vomiting (64%).
–– Abdominal tenderness, guarding, and decreased bowel 

sound (77%).
–– Abdominal distension (18%).
–– Less common clinical features include fever, tachycar-

dia, hypotension, and jaundice.
–– The clinical course for acute pancreatitis is variable.

•	 Children with pancreatic pseudocysts may present with 
localized abdominal pain and a palpable tender epigastric 
mass or abdominal fullness.

25.6	 �Acute Hemorrhagic Pancreatitis

•	 This is rare in the pediatric age group.
•	 This is a life-threatening condition with a mortality rate 

approaching 50%.
•	 Acute hemorrhagic pancreatitis usually leads to:

–– Shock with multiple organ dysfunction
–– Acute respiratory distress syndrome (ARDS)
–– Disseminated intravascular coagulation
–– Massive GI bleeding
–– Sepsis
–– Pleural effusion

•	 Acute hemorrhagic pancreatitis may be associated with:
–– Grey Turner Sign: A bluish discoloration of the flanks.
–– Cullen sign: A bluish discoloration of the periumbili-

cal region.

Pancreatic
pseudocyst  

Stomach  

Fig. 25.3  Abdominal CT-scan showing pancreatic pseudocyst

25.6 � Acute Hemorrhagic Pancreatitis
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25.7	 �Investigations

•	 Amylase and lipase levels:
–– If pancreatitis is suspected, amylase and lipase levels 

should be measured, as they may support a clinical 
diagnosis.

–– These tests alone are not reliable.
–– These tests can be elevated in patients with other 

abdominal conditions.
–– The magnitude of enzyme elevation does not correlate 

with the severity of acute pancreatitis.
–– Serum or urine amylase levels peak 48 h after the onset 

of acute pancreatitis.
–– Serum amylase levels can remain elevated for as long 

as 4 days after the onset of acute pancreatitis.
–– In 10–15% of patients with acute pancreatitis, amylase 

levels are normal.
–– Serum lipase is more specific than amylase for the 

diagnosis of acute pancreatitis.
–– Serum lipase levels remain elevated 8–14 days longer 

than amylase levels.
•	 Other blood tests may reveal:

–– Elevated WBC
–– Elevated blood sugar and glucosuria
–– Elevated total bilirubin

–– Elevated gamma glutamyl transpeptidase
–– Abnormal coagulopathies
–– Hypocalcemia

•	 Urinary levels of trypsin activator peptide (TAP) may 
help determine the severity of the pancreatitis.

•	 Abdominal and chest X-ray may demonstrate (Figs. 25.4 
and 25.5):
–– A distended loop of small intestine (sentinel loop).
–– Calcifications
–– Radio-opaque gallstones
–– Dilation of the transverse colon (cutoff sign)
–– Ascites
–– Peripancreatic extraluminal gas bubbles
–– Ileus
–– Left-sided pleural effusion

•	 Ultrasonography and CT scanning are the preferred imag-
ing modalities used to diagnose and follow the course of 
acute pancreatitis. These may initially appear normal in 
20% of children with acute pancreatitis.

•	 MRI is another modality to diagnose pancreatitis.
•	 Endoscopic retrograde cholangio-pancreatography (ERCP) is 

valuable for evaluation of pancreatic and biliary anomalies and 
may also be therapeutic (sphincterotomy, stent placement).

•	 Magnetic resonance cholangiopancreatography (MRCP) 
is a noninvasive alternative to ERCP.

Figs. 25.4 and 25.5  Abdominal X-ray showing a soft tissue density. Note the colon being pushed downward by the soft tissue mass
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25.8	 �Management

25.8.1	 �Medical Management

•	 The management of acute pancreatitis is essentially medi-
cal and includes:
–– Adequate hydration
–– Pain relief

Meperidine is preferred over morphine because 
morphine is known to cause ampullary spasm.

–– Supportive measures to restore normal metabolic 
homeostasis.

–– Antacids or H2-histamine blockers
These are useful to prevent gastritis and reduce gas-
tric secretions.

–– In severe pancreatitis, the patient is kept nil by mouth 
and started on parenteral nutrition.

–– A nasogastric tube is inserted in those with persistent 
vomiting or ileus. Routine nasogastric tube insertion is 
not recommended.

–– The use of antibiotics is controversial, but they are 
beneficial in those with sepsis and systemic infection 
or gall stones pancreatitis.

25.8.2	 �Surgical Management

•	 Surgical intervention is rarely indicated, and only when 
acute pancreatitis is complicated by necrosis or abscess for-
mation that requires debridement and pancreatic pseudocyst.

•	 Peritoneal lavage to reduce the incidence of secondary 
infection is not widely practiced in children.

•	 In those with acute pancreatitis secondary to pancreatico-
biliary disease, surgery is indicated and in these it is 
curative.

•	 In those with chronic or relapsing pancreatitis, surgery is 
indicated in those with intractable pain after failed medi-
cal treatment and poor nutrition. This includes:
–– Longitudinal pancreaticojejunostomy (Puestow 

procedure).
–– Distal pancreatectomy with Roux-en-Y pancreaticoje-

junostomy (Duval procedure).
–– Decompression of pancreatic ducts.
–– Repair of pancreatic divisum.
–– ERCP sphincteroplasty.
–– Total pancreatectomy and islet cell transplantation.

•	 Surgery for acute traumatic pancreatitis with ductal injury 
is indicated after medical failure, and ERCP or intraop-
erative pancreatic ductography is essential to identify the 
site of ductal injury.

•	 Acute pancreatic pseudocysts smaller than 5 cm in diam-
eter are managed conservatively because most resolve 
spontaneously.

•	 Pancreatic pseudocysts larger than 5 cm in diameter may 
require surgical intervention; however, conservative ther-
apy is required for approximately 4–6 weeks to allow the 
cyst wall to mature. This makes surgical intervention eas-
ier and much safer as the cyst wall becomes thicker and 
more mature.

25.9	 �Pancreatic Pseudocysts

•	 Pancreatic pseudocyst is an uncommon complication of 
acute or chronic pancreatitis in children (Fig. 25.6).

•	 Pancreatic pseudocysts occur in approximately 10–23% 
of acute pancreatitis cases.

•	 The frequency is higher following traumatic pancreatitis, 
systemic infections, congenital anomalies of the 
pancreato-biliary junction, pancreatic divisum, chole-
dochal cysts, or choledocholithiasis (>50%).

•	 Approximately 60% of pancreatic pseudocysts following 
trauma require surgical intervention.

•	 Children with pancreatic pseudocysts may present with 
localized abdominal pain and a palpable tender epigastric 
mass or abdominal fullness. Additional symptoms include 
jaundice, nausea, vomiting, anorexia, weight loss, fever, 
ascites, and rarely, gastrointestinal hemorrhage.

•	 Complications of pancreatic pseudocysts include:
–– Spontaneous rupture
–– Hemorrhage
–– Infection

25.9.1	 �Management of Pancreatic Pseudocysts

•	 Medical management:
–– This consist of rest to the pancreas and close 

observation.
•	 Surgical management:

Fig. 25.6  Abdominal ultrasound showing pancreatic pseudocyst. Note 
the cystic nature of the mass and its relation to the pancreas

25.9 � Pancreatic Pseudocysts
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–– Acute pancreatic pseudocysts smaller than 5  cm in 
diameter are managed with observation for 4–6 weeks 
because most resolve spontaneously (Figs. 25.7, 25.8, 
25.9, and 25.10).

–– Acute pancreatic pseudocysts larger than 5  cm in 
diameter may require surgical intervention; however, 
conservative therapy is required for approximately 
4–6 weeks to allow the cyst wall to mature.

–– Chronic pancreatic pseudocysts (>3  months) are 
treated surgically.

–– The surgical options include:
Ultrasonography-guided or CT-guided percutane-
ous drainage.
Endoscopic drainage.

Internal drainage via cyst gastrostomy or cyst 
enterostomy.
Surgical approaches for internal drainage are 
largely determined by the anatomic location of the 
pseudocyst.
Cystogastrostomy: If the pseudocyst is adherent to 
the posterior wall of the stomach.
Cystoduodenostomy: If the cyst is present in the 
head of the pancreas.
Cystojejunostomy: For cysts that are not adherent 
to the stomach or duodenum.
Distal pancreatectomy: Considered when the pseu-
docyst is in the tail of the gland.

Fig. 25.7  Abdominal ultrasound showing the pancreas in a child with 
pancreatic pseudocyst

Fig. 25.8  Abdominal ultrasound showing pancreatic pseudocyst. Note 
its relation to the pancreas

Stomach Pancreatic pseudocyst 

Pancreas

Figs. 25.9 and 25.10  Abdominal CT-scan showing large pancreatic 
pseudocysts
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25.10	 �Prognosis of Acute Pancreatitis

•	 The prognosis of children with acute pancreatitis is excel-
lent, and uncomplicated acute pancreatitis usually 
resolves within 2–7 days with conservative management.

•	 It is important to identify the specific cause of pancreati-
tis, as there is a 9% recurrence rate.

•	 Pseudocysts have been reported to complicate 10–23% of 
acute pancreatitis.

•	 The frequency rate of pseudocyst is higher than 50% in 
those following traumas and the majority of these (>60%) 
require surgical intervention.
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