Disorders of the Pancreas

KEY POINTS SRR
« In countries with a low incidence of gastric cancer

screening for gastric cancer should be reserved for
patients with genetic cancer syndromes.
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* Patients who undergo partial gastrectomy for malig-
nancy require lifelong surveillance for recurrence of
cancer.

2 Eﬁ“mping syndrome results from rapid gastric emptying
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« Upper endoscopy with biopsy is the diagnostic test of &eqruiisttric s:;srge}-y jReetgline reatment i 3 STEaleD Juors
choice for gastric cancer. meals with liquids taken following meals.

« The primary nongenetic risk factor for gastric cancer is
Helicobacter pylori infection.

Gastric Surgery Complications Disorders of the Pancreas

For complications of bariatric surgery, see MKSAP 18 General Acute Pancreatitis
nternal Medlcme. 5 , Acute pancreatitis is an inflammatory process involving the
Ppartial or c'omplete. gastric resections are performed for pancreas and extrapancreatic o o = g
penign and malignant disease. The extent of resection, type of gastrointestinal cause of hospimiirgazl;zon in ﬂ: nlljo ; t:;r;;on
reconstruction, and na.ture of the disease affect postoperative Passage of gallstones sludge, or bili crystal: (mlr‘n lltl'nases)
morbidity and mortality. Partial gastric resection allows for is the most commo,n causc; of acuatrg ancreaﬁtiscz'(l)‘ahl llss;
preservation of some function of the stomach, but in the set- . A5
ting of malignancy, it requires lifelong surveillance of the | Causes of Acute Pancreatitis
remaining stomach for recurrence. Patients who undergo par- e
ial gastrectomy for benign disease have an increased ri ,
cancer in the gastric remnant 15 to 20 years after surge
reported frequency ranging from 0.8% to 8.9%. o
pumping syndrome, which results from rapid gastric
tying after gastric surgery, can cause significant p
gastromtestinal and vasomotor symptoms. Clinical f
early dumping syndrome occur within 30 minutes of ea
to gastrointestinal hormone hypersecretion, autongz
regulation, and bowel distention. Symptoms include
tions, flushing or pallor, diaphoresis, lighthea
hypotension, and fatigue, followed by diarrhea, na
inal bloating, cramping, and borborygmus. Late
occur 1 to 3 hours after meals because of reactive
and can include decreased concentration, faintness,
consciousness. In severe cases, protein-wasting
can oceur. It is estimated that 25% to 50% of all p_-
have undergone gastric surgery experience some
dumping syndrome, but severe, persistent symptor
only about 10%. Oral glucose challenge testing is u
the diagrosis, with a sensitivity as high as 100% and
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Premature activation of digestive enzymes and release of

cytokines cause “autodigestion" of the'pancreas aer ‘inﬂamma_
tion, which may involve surrounding tlss.ues and dlstax;t organs.
Acute pancreatitis is classified as mlld., moderately s:Ylere’
or severe. Mild acute pancreatitis does not involve organ -311 ‘urfi
or local or systemic complications, usually resolves within

week, and has a Jow mortality rate. Twenty percent of patients
with acute pancreatitis develop moderatf.:ly ?evere or sevlere
disease. Moderately severe acute pancreatitis mvolv.es local or
plications such as necrosis or transient organ

systemic com al
. ). Severe acute pancreatltls

failure (for less than 48 hours &
involves systemic inflammatory response syndrome (SIRS),

persistent organ failure (usually kidney or respiratory failure?,
duration longer than 48 hours, and one or more local compli-
cations; it has a mortality rate as high as 50%.

Clinical Presentation and Diagnosis

The diagnosis of acute pancreatitis requires two of the follow-
ing three criteria: (1) acute-onset abdominal pain characteris-
tic of pancreatitis (severe, persistent for hours to days, and
epigastric in location, often radiating to the back); (2) serum
lipase or amylase levels elevated to three to five times the
upper limit of normal; and (3) characteristic radiographic
findings on contrast-enhanced CT (Figure 9), MRI, or transab-
dominal ultrasonography. The presence of high fever and
leukocytosis is part of the cytokine cascade and does not nec-
essarily indicate infection.
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Fat
Stranding

Peripancreatic
Edema

FlGlURE 9. CTscan showing acute pancreatitis with peripancreatic fat stranding
and inflammation. The hazy appearance of the mesenteric fat surrounding the
pancreas in this image is called fat stranding, and the blurring of the margins of
the pancreas is consistent with peripancreatic edema, features seen with
inflammatory changes of acute pancreatitis.
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Because acute pancreatitis is most commonly caused by
biliary disorders, patients with acute pancreatitis should
undergo transabdominal ultrasonography. Transabdom'lnal
ultrasonography is preferred over CT because it has higher
sensitivity for detection of gallstones, avoids the risks associ-
ated with intravenous contrast, and is more cost effective.
However, abdominal air can limit the visualization of the pan-
creas in patients with acute pancreatitis. Magnetic resonance
cholangiopancreatography (MRCP) may be considered in
patients who do not have abnormal findings on ultrasonogra-
phy. CT may be indicated if the diagnosis is in question or if
clinical symptoms are not alleviated within the first 48 hours.

Acute liver-enzyme elevation at presentation suggests bil-
jary obstruction. Serum amylase and lipase levels may be ele-
vated in conditions other than acute pancreatitis, such as
kidney disease, acute appendicitis, cholecystitis, intestinal
obstruction or ischemia, peptic ulcer, or gynecologic disorders.
Enzyme levels may be falsely low or normal in patients with
hypertriglyceride-induced pancreatitis because of lipemic-
serum interference with laboratory assays. Triglyceride levels
should be measured in patients without a biliary cause of acute
pancreatitis, and if the triglyceride level is greater than 1000
mg/dL (1.3 mmol/L), it can be considered the cause of the

acute pancreatitis.

Prognostic Criteria
Risk factors for severe disease include age older than S5 years,
medical comorbidities, BMI greater than 30, the presence of
SIRS, signs of hypovolemia on presentation (for example, a
serum blood urea nitrogen level greater than 20 mg/dL
[7.1 mmol/L] and rising, a hematocrit greater than 44%, or an
elevated serum creatinine), the presence of pleural effusions
and/or infiltrates, and altered mental status. A systematic
review of 18 multiple-factor scoring systems, including the
Ranson criteria and the Acute Physiologic Assessment and
Chronic Health Evaluation (APACHE) 11 score, for predicting
outcome in acute pancreatitis found these systems to have
limited clinical value and accuracy. Scoring systems onl
ic_ientify severe difease as it develops, without enough lea{dl
t;nme for intervention, and they are too cumbersome for rou-
€ use. Data suggest serum hematocrit, elevated blood urea

nitrogen levels, and the
. presence of SIRS t
complex scoring systems in predictin D Do s e

easier to use. § outcome, and they are

Management

Mainstays of : i
= ,y management include fluid e
management, and antinauses medicatj resTscliAias palf
Aogressive rAvrats lon.
i ;,?,rassm hydration (250-50¢ mL/h of
ated Ringer solution) should be given to e enCLE
Patients wi
with acute

ation and is ¢
MNOst benefjei
' ; 1cial {
pid fluid Tesuscitation (bo;a] o
uses

pancreatitis on present

12 to 24 hours. More ra

ieeded in patients with sever
h orean failure l;ll severe V()lume d . )may be
'rean failure or SIRS should be g4 ¢Pletion. patients
mi

e _I_—E_-l-_



Disorders ot the rancreas

intermediary care setting, with reassessment of fluid requi i i
quire- dev -defined wall, and contain no solid
m ments every 6 hours for the first 24 to 48 hours, deb:(s)‘zsgcz:'(:\slies]; 2
CONT. Routine use of antibiotics is not warranted in acute pan- :
creatitis, unless there is evidence of extrapancreatic AP 3. Acute necrotic collections (Figure 10()1 /are are'as of ne(::O L
; L ) ’ is i i > or peripancreatic
such as ascending cholangitis, bacteremia, urinary tract infec- el L Paf‘Crea“C parenchyma an peripancr
tissues within the first 4 weeks of acute pancreatitis.

tion, or pneumonia. Use of prophylactic antibiotics in patients
with sterile pancreatic necrosis to prevent infected necrosis is
not recommended.

In mild acute pancreatitis, oral feedings can be started as
soon as nausea and vomiting are controlled and clinical Ssymp-
toms begin to subside. Enteral feeding should begin within
72 hours if oral feeding is not tolerated: it is usually required in
patients with moderately severe or severe acute pancreatitis.
Feeding with a nasojejunal tube has traditionally been pre-
ferred, but data suggest that nasogastric feedings are likely
equally effective and easier to administer. Enteral feeding
promotes a healthy gut-mucosal barrier to prevent transloca-
tion of bacteria into inflamed tissues.

If a biliary cause of acute pancreatitis is suspected, serial
liver chemistry tests and clinical symptoms can show whether
the biliary obstruction is ongoing or resolving. Endoscopic
retrograde cholangiopancreatography (ERCP) is not indicated
in patients with gallstone pancreatitis unless there is persis-
tent elevation of liver chemistries or if choledocholithiasis is
seen on imaging studies. Patients with cholangitis should
undergo ERCP within 24 hours of admission. Patients with

uncomplicated gallstone pancreatitis should be considered for
cholecystectomy before discharge.

There is no value in rechecking serum amylase and lipase
levels after the diagnosis is established.

4. Walled-off necrosis (Figure 11) occurs after 4 weeks,

when the body liquifies the necrosis and contains it

within a well-defined wall.

Contrast-enhanced CT may not be able to distinguish
solid from liquid content in fluid collections; therefore,
necrotic collections are frequently misdiagnosed as pancreatic
pseudocysts. Pancreatic pseudocysts do not require drainage

FIGURE 10. CTscanshowing acute pancreatitis with hypoperfusion of the

Complications
There are two overlapping phases of acute pancreatitis with Bthen ‘.he gy i ipdicated priackal eqhancement f0l|OWi.ng iﬁtravenous
) sl ) o , contrast infusion (necrosis) and normal perfusion of the pancreatic tail.
two peaks in mortality. The early phase is the first week of the
disease, when the body is responding to local pancreatic
injury and the cytokine cascade, and SIRS and organ failure
are | ble. The late phase occurs after the first week and
ma rsist for weeks to months in patients with moderately
set severe acute pancreatitis. Significant risk for infec
tio eripancreatic fluid collections and necrosis occurs in
the bhase.
Proper classification of fluid collections in acute pancrea
titis is important to guide management. An international con
sensus group updated the Atlanta classification and defini

tions of acute pancreatitis and its complications in 2012 to try
to promote consistency in diagnosis and management. Four
types of fluid collections were defined:

1. Acute peripancreatic fluid collections are collections that
occur in edematous interstitial pancreatitis (no necrosis)
within the first 4 weeks, are thought to occur because of
rupture of main or side branch ducts as a result of inflam-

mation, are sterile, ¢ sually resolve spontaneously. . _ : , ,
ation, are sterile, and usually ; FIGURE 11. CTscan showing maturation and liquefaction of pancreas necrosis
of nearly the entire pancreas over 4 weeks in duration with a well-defined rim or
wall (arrows), known as walled-off necrosis.

2. Pancreatic pseudocysts are acute peripancreatic fluid
collections that have persisted for longer than 4 weeks,
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unless they cause significant symptoms, reg&f(;‘:isl; c(i)rained
Because they contain only fluid, pseudocysts ar¢ le ok
under endoscopic or radiographic guidance. Walle et
sis is not as amenable to percutaneous or e.ndosCOP‘.C V%
due to solid necrotic debris within the cavity and may req
endoscopic, radiologic, or surgical debridement. £ ey

The management of suspected infected necrosis ‘mc u .
initiation of antibiotics (for example, imipenem—Cl.lastatm.
meropenem, or ciprofloxacin plus metronidazole)' with con-
sideration of fine-needle aspiration with Gram stain and cul-
ture under CT guidance. Drainage procedures or debridement
should be delayed for at least 4 weeks if possible to allow
encapsulation of the necrosis with a fibrous wall. [{]

KEY POINTS

* Biliary disease, such as gallstone or microlithiasis, is the
most common cause of acute pancreatitis.

* Diagnosis of acute pancreatitis requires two of three cri-
teria: (1) acute-onset upper abdominal pain, (2) serum
lipase or amylase levels elevated at least three times

greater than the upper limit of normal, and (3) charac-
teristic findings on imaging.

* Patients with acute pancreatitis should undergo

transabdominal ultrasonography to evaluate for biliary
disease.

* Patients with acute pancreatitis should be hospitalized
for fluid administration and close monitoring of cardio-
vascular, respiratory, and Kidney status.

Chronic Pancreatitis

Chronic pancreatitis is thought to develop when the inflam-
matory response to acute pancreatitis persists and ongoing
inflammation activates stellate cells, resulting in a fibro-
inflammatory response. This causes distorted tissue archi-
tecture, loss of normal parenchyma, activation of pancreatic
nociceptors, and loss of acinar and islet cell function.
Genetic variants affecting inflammatory response, enzyme
activation, and tissue repair are thought to play important
roles in the pathogenesis of chronic pancreatitis. Many
genes have been identified as disease modifiers in chronic
pancreatitis, but the gene-environment int
fully understood.

Alcohol use has long been described as a risk factor for
chronic pancreatitis, but less than 3% of heavy alcohol users
develop pancreatic disease. Patients who drink more than five
drinks per day (or 35 drinks per week) seem to be more sus-
ceptible to chronic pancreatitis. In the largest study of patients
with chronic pancreatitis in North America, only 46% had a
history of significant alcohol use. The higher prevalence of
alcohol-associated pancreatitis among men could be partially
explained by an X chromosome-linked genetic variant, the
CLDN2 gene. Tobacco is considered an independent risk factor.
Table 16 lists common causes of chronic pancreatitis.
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- Abdominal pain is the most common pregen

Clinical Presentation and Diagnosis
o i ting Symptg,

chronic pancreatitis (seen in 859 of patient
patients have no pain. Pain patterns can vary frop, . 6
daily pain to intermittent attacks of Severe pain, Pancre;n-tv
enzyme levels may not increase during attacks of pajp becauflc
of fibrosis and atrophy of acinar cells and decrese q enzynse
production. Constant daily pain in chronijc Pancreat
significant reduction in quality of life, with increy
health care resources, disability benefits, ang time
employment. Exocrine or endocrine insufﬁciency oceurs
some patients as a result of significant tissue destructiop,

Diagnosis of chronic pancreatitis remains challengmg
because hallmark anatomic features, such as pancreatic calcj
fications (Figure 12), only occur in 25% of patients, anq o, .
features of atrophy or duct dilation can occur normally vy,
aging or other disease processes. If pancreatic calcificationg
are not present on CT imaging of the abdomen, diagnogis , 0
ally requires a combined approach in patients with Sympton;s,

m of
)‘ but )

ltlS CaUSES
Sed USQ‘ Of'
aWay frOm

TABLE 16.

Causes of Chronic Pancreatitis

|
ﬁ‘

Toxic or metabolic

Alcohol, tobacco, hypercalcemia, hypertriglyceridemia,
chronic kidney disease

Genetic

Mutations or polymorphisms of the CFTR, PRSSI, SPINKI,
CTRC, CASR, CLDN2 genes

Recurrent and severe acute pancreatitis
Vascular disease/ischemia
Obstructive

Pancreatic tumor, intraductal papillary mucinous neoplasm
Posttraumatic (Pancreatic duct stricture)

Autoimmune (type 1 and type 2)
Idiopathic

FIGURE 12, CT scan

showing chronic calcifi
| : ! ic itis wi
in the main duct and side branches of the pancre.fsameatmS il Multple stones



