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Foreword

Diseases of the pancreas, particularly acute pancreatitis, are increas-
ing in frequency worldwide. Additionally, two entities of diseases
have been recently identified: autoimmune acute and chronic pan-
creatitis and cystic neoplastic lesions of the pancreas; both entities
have links to acute pancreatitis. Since there is no specific medical
treatment for acute pancreatitis, whether caused by biliary stone dis-
ease or by nutritional factors, e.g., alcoholic intoxication, knowledge
about clinical understanding of acute pancreatitis and the respec-
tively necessary and effective steps of management are extremely
important. This book focuses on signal knowledge and on the best as
well as fast clinical management of various facets of different types of
acute pancreatitis.

Dr. Kapoor has produced a book about acute pancreatitis based on
clinical evidence with the intention of a fast track program to manage
mild as well as severe acute pancreatitis in the best manner possible.

Hans G. Beger
University of Ulm
Ulm, Germany
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Preface

‘Inflamed pancreas is a venomous snake which is best
left untouched. Even a snake charmer should try to
catch it only if he is sure to catch it.’

In the early 1980s, we opened up a patient with a clinical diagnosis
of acute surgical abdomen and saw some mud (black, putty-like
substance) in the upper abdomen—we did not know what it was
and, obviously, what to do. The patient died.

In the mid-1980s, during an examination, I was asked to pres-
ent a patient with a painful, tender, ill-defined upper abdominal
mass in a sick-looking, septic patient. I had no clue as to what he
had (I am sure neither did the examiners). I failed.

We know much more today about acute pancreatitis than we
did in the 1980s and more patients are surviving and more exam-
inees are passing.

Acute pancreatitis is a benign disease which is worse than
cancer—for the patient to suffer from and for the doctor to manage.

Several text books of surgical gastroenterology and hepato-
biliary-pancreatic surgery deal extensively with the topic, and
many voluminous monographs have been written by the experts
on the subject.

xi



xii Preface

I have tried to put on paper what I understand about and how
we manage our patients with acute pancreatitis, in a simple and
easy-to-read format which anyone and everyone can understand.

The final word is, however, yet to be written about acute
pancreatitis.

V.K. Kapoor
SGPGIMS
Lucknow, India
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Key points about acute
pancreatitis

e Sudden onset severe upper abdominal pain should raise a
suspicion of acute pancreatitis.

e Surgical causes must be ruled out before a diagnosis of acute
pancreatitis is made in a patient with upper acute abdomen.

e The majority of patients have mild acute pancreatitis that
settles with conservative management in a few days’ time.

e Patients with moderate or severe acute pancreatitis should be
managed jointly by a team of physician/gastroenterologist/
endoscopist, surgeon, and intensivist in HDU/ICU (with the
backing of an interventional radiologist).

e Contrast-enhanced CT scan should be obtained around
Day 5-7 of the attack of severe acute pancreatitis to detect
necrosis.

e Infection of necrosis is the key factor for outcome.

e Use of prophylactic antibiotics in severe acute pancreatitis is
controversial—most physicians, however, give them.

e Early and aggressive enteral nutrition is not only harmless but
also beneficial.

e Percutaneous radiological intervention in the form of catheter
drainage may buy time and delay surgery.

e Endoscopy plays an important role in the management of a
pseudocyst.

XXi



xxii Key points about acute pancreatitis

e Surgical intervention should be delayed as long as possible;
it should be minimally invasive rather than an open surgical
procedure.

e The cause of acute pancreatitis should be established and
preventive measures taken to avoid a repeat attack.

God put the pancreas in the back because
he or she did not want surgeons messing with it.



A

Most patients with acute pancreatitis will present to the Accident
and Emergency (A&E) Unit with sudden onset abdomen pain and
will therefore be first seen by the emergency physician and the
resident doctor on call. Those working in A&E should therefore be
familiar with clinical presentation, diagnosis, and initial manage-
ment of acute pancreatitis.

A&E

ABDOMINAL AORTIC ANEURYSM (AAA)

Patients with AAA can present as an acute abdomen, i.e., sud-
den onset severe persistent central upper abdomen (or lower
chest) pain, which may sometimes be perceived by the patient as
backache, because of one of its complications, viz., leak or rupture,
and can mimic acute pancreatitis. Suspicion of an abdominal
aortic catastrophe, viz., leaking or ruptured aneurysm or aortic
dissection, is one of the indications for early, i.e., at the time of
admission, contrast-enhanced CT in acute pancreatitis.

AAA is commonly seen in elderly smoker men. A pulsatile epi-
gastric or periumbilical lump with bruit may be palpable; absence
of a palpable pulsatile abdominal lump, however, does not rule out
the diagnosis of AAA. The aneurysm can be picked up on Doppler
ultrasonography (US), but contrast-enhanced CT or MR angiog-
raphy is the diagnostic investigation.

Leak and rupture are two stages of the same disease process.
A leaking AAA in a hemodynamically stable patient allows
time for investigations and can be handled by endovascular
aneurysm repair. A ruptured AAA with hemodynamic insta-
bility needs an immediate laparotomy and surgical repair of the
aneurysm.




2 Abdominal compartment syndrome (ACS)

ABDOMINAL COMPARTMENT
SYNDROME (ACS)

Patients with acute pancreatitis may develop intraabdominal
hypertension (IAH) (intraabdominal pressure >12-15 mm Hg)
and develop abdominal compartment syndrome (ACS) (intraab-
dominal pressure >20-25 mm Hg associated with new onset organ
failure) due to edema of organs, mesentery, retroperitoneum and
abdominal wall, and paralytic ileus.

Intraabdominal pressure is measured by a urinary bladder
catheter using pubic symphysis as the reference 0 (zero).

ACS can cause multiple organ dysfunction such as

1. Decreased venous return caused by pressure on the inferior
vena cava (IVC), resulting in decreased cardiac output

2. Restricted ventilation due to raised domes of the diaphragm,
leading to hypoxia and hypercarbia

3. Impaired renal perfusion and renal dysfunction

4. Increased intracranial pressure (ICP)

5. Reduced mesenteric blood flow, causing translocation of
bacteria across the bowel wall

6. Poor healing of abdominal wound

Management of ACS includes nasogastric decompression, rectal
decompression with flatus tube or endoscope, fluid restriction,
ultrafiltration/dieresis, adequate analgesia, and sedation to decrease
abdominal muscle tone and prokinetics. Sustained intraabdominal
pressure >20-25 mm Hg with new onset organ failure is an indi-
cation for intervention including percutaneous catheter drainage
(PCD) of ascites, subcutaneous fasciotomy in anterior abdominal
wall, and decompression laparotomy and laparostomy with mesh.
In case of a difficult abdominal closure, laparostomy with a sterile
urobag stitched to the wound edges (to prevent evisceration and
dehydration of bowel loops) is an option. Surgical intervention is
rarely required for ACS.

ACS is important—there is even a World Society of ACS! (https://
WwWw.wsacs.org/).
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Abdominal X-rays 3

ABDOMINAL X-RAYS

Plain X-rays of the abdomen are not of much help in the diag-
nosis of acute pancreatitis but are more useful to rule out other
causes of acute abdomen, e.g., intestinal obstruction and perfora-
tion peritonitis (Figure A.1). In patients with acute pancreatitis,
plain X-rays of the abdomen may show a sentinel jejunal loop,
dilated proximal transverse colon with cut off, and obscure psoas
margins. Presence of pancreatic calcification suggests under-
lying chronic pancreatitis with superimposed attack of acute
pancreatitis.

Figure A.1 X-ray chest showing free air under the right dome of
diaphragm.



4 ABGs (Arterial blood gases)

ABGs (ARTERIAL BLOOD GASES)

ABGs should be done in patients with acute pancreatitis to detect
hypoxia, hypercarbia, and acidosis as early signs of impending
respiratory failure as a component of multiple organ dysfunction
syndrome (MODS).

ABSCESS, PANCREATIC

(Peri)pancreatic abscess is a well-localized, circumscribed collec-
tion of pus (but may also contain variable amounts of solid necrotic
debris) with a mature wall (cf. acute peripancreatic fluid collection
[APFC], which has no wall; cf. pseudocyst, which contains fluid).
This may evolve from infection of an APFC or pseudocyst follow-
ing acute pancreatitis (when contents are mainly pus and easily
amenable to PCD) or from liquefaction of peripancreatic necrosis
(when contents are both pus and solid necrotic debris and may
require surgical evacuation).

Abscess usually forms 4 weeks after the onset of acute pancreati-
tis. Patients with pancreatic abscess have fever, leucocytosis, and a
tender lump (cf. pseudocyst—no fever, no leucocytosis, and non-
tender lump). US and CT show a thick-walled lesion with hetero-
geneous contents (Figure A.2), i.e., pus and debris (Figure A.3).

An abscess may erode into the adjacent bowel (spontaneous
resolution) or vessel (resulting in pseudoaneurysm).

Figure A.2 CT showing pancreatic abscess—well localized,
thick walled, and containing thick material.



Access 5

Figure A.3 More pus and little necrotic debris in pancreatic
abscess.

Pancreatic abscess can be drained percutaneously (with US
or CT guidance) or surgically (laparoscopic or open operation).
PCD is the treatment of choice; surgical drainage may be required
for multiple or multiseptate abscesses or for those not responding
to PCD.

The revised Atlanta classification has omitted the term
“abscess.” APFC, acute necrotic collection (ANC), pancreatic
pseudocyst (PPC), and walled-off necrosis (WON) may all get
infected. The author is of the opinion that the term pancreatic
abscess should be retained to include patients with a loculated col-
lection of infected fluid or necrosis with systemic sepsis.

See also Intraabdominal abscess.

ACCESS

During operation, the pancreas can be approached through:

1. The gastrocolic ligament below the gastroepiploic arch (lesser sac)

2. The transverse mesocolon in the avascular area to the left of
the middle colic vessels

3. The gastrohepatic ligament



6 Acid suppression

ACID SUPPRESSION

Acid suppression (with H, receptor antagonists [H,RAs] and pro-
ton pump inhibitors [PPIs]) is done in almost all patients with
acute pancreatitis (although without much evidence to support it).

ACS

See Abdominal compartment syndrome

ACUTE ABDOMEN

Acute pancreatitis should be considered as a differential diagnosis
in patients with acute (upper) abdomen along with other common
conditions such as acute cholecystitis, perforated peptic ulcer,
acute hepatitis, acute gastritis, and amebic liver abscess. The main
aim of initial workup and investigations is to decide whether itisa
surgical (e.g., peptic ulcer perforation) or a nonsurgical (e.g., acute
pancreatitis) acute abdomen.

ACUTE CHOLECYSTITIS

Pain and vomiting in acute cholecystitis may mimic acute pan-
creatitis, with mild jaundice being present in both; guarding and
tenderness in the right hypochondrium and Murphy’s sign clinch
the diagnosis. At a later stage (after a few days), a tender ill-defined
inflammatory lump may be palpable in the right hypochondrium.

Leucocytosis is present and C-reactive protein is elevated
in both conditions. Liver function tests (LFT) may show mild
derangements. US is the investigation of choice; it shows gall-
stones, thick gallbladder wall (>3 mm) with pericholecystic
edema, and fluid collection; pressure with the US probe elicits
tenderness (sonographic Murphy’s sign). CT shows the same find-
ings as US with pericholecystic fat stranding. Isotope hepatobi-
liary scan shows nonvisualization of the gall bladder; if the gall
bladder is seen on isotope scan, the diagnosis of acute cholecys-
titis is virtually ruled out. An attack of acute cholecystitis may
be managed conservatively followed by elective cholecystectomy
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4-6 weeks later. Alternatively, an early cholecystectomy may be
performed, preferably within 3-5 days of onset of the attack.

ACUTE NECROTIC COLLECTION (ANC)

Early, nonwalled collection of solid debris (some fluid may also be
present in addition) in and around the pancreas in acute necro-
tizing pancreatitis. It may be sterile or infected. ANC may either
resolve or evolve into a WON.

ACUTE-ON-CHRONIC PANCREATITIS

Some attacks of acute pancreatitis occur on a background of
chronic pancreatitis (Figure A.4) which can be clinically silent
and may remain undiagnosed.

Figure A.4 Dilated pancreatic duct (small arrow) and calculi
(large arrow) in chronic pancreatitis—an attack of acute pan-
creatitis can supervene.

ACUTE PANCREATITIS

Acute pancreatitis is defined as an acute inflammatory process of
the pancreas with variable involvement of the regional tissues or
remote organs. It could be acute interstitial (edematous) pancre-
atitis or acute necrotizing pancreatitis.




8 Acute peripancreatic fluid collection (APFC)

ACUTE PERIPANCREATIC FLUID
COLLECTION (APFC)

Early, nonwalled, ill-defined (confined by fascial planes) peripan-
creatic collection of fluid with no solid component (Figure A.5) in
acute interstitial (edematous) pancreatitis.

Most APFCs resolve over 2-4 weeks; less than 10% persist
beyond 4 weeks, develop a well-defined wall, and form a PPC
(Figures A.6 and A.7).

Figure A.6 Acute peripancreatic fluid collection in a patient
(June 28, 2016).
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Figure A.7 Pseudocysts in the same patient one month later
(July 28, 2016).

T — o
-, SC

“ sw 3.00 mm
oS 2\ 1.00

Figure A.8 Acute peripancreatic fluid collection not localized
even 48 days after onset of acute pancreatitis.

In some patients, however, the fluid collection may not localize
even after a long time (Figure A.8).

ADJACENT ORGANS

The inflammatory and necrotic process of acute pancreatitis
may affect and involve adjacent organs (e.g., stomach, duode-
num, proximal jejunum, transverse colon, and bile duct) and



10 Admission

adjacent vessels (e.g., splenic and middle colic arteries and
portal vein).

ADMISSION

Based on the presence of various risk factors that predict
severity of the attack, development of local complications and
organ dysfunction, outcome, and mortality, patients with acute
pancreatitis should be admitted to the general ward, HDU, or
ICU.

AFFERENT LOOP OBSTRUCTION

Afferent loop obstruction after distal gastrectomy may cause acute
pancreatitis.

AGE

Older (age >70 years) patients are more likely to have severe acute
pancreatitis; they should preferably be managed in HDU/ICU.

AGGRESSIVE HYDRATION

Patients with acute pancreatitis have major fluid shifts and should
be aggressively hydrated—up to 3-4 liters/day may be required to
achieve urine output of at least 0.5 ml/Kg/hour.

AIR

Presence of air in necrosis (Figures A.9 and A.10) indicates infec-
tion or communication with bowel (usually transverse colon or
proximal jejunum)—both being indications for intervention
(percutaneous or surgical). Air may be present because of previ-
ous intervention, e.g., fine-needle aspiration (FNA), PCD, and
surgery.
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Figure A.10 Air in walled-off necrosis.

ALBUMIN

Intravenous albumin may be of use in increasing the osmotic
pressure in hemodynamically unstable patients and in decreasing
tissue edema. It, however, is not a nutritional supplement because
of its short half-life.
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ALCOHOL

Alcohol (along with gallstones) is an important, common, and
preventable cause of acute pancreatitis. Acute pancreatitis occurs
in those with a long (>3-5 years) history of intake of a large
amount (about 100 g daily) of alcohol but may also occur in those
with less intake. Alcohol alters pancreatic exocrine secretion,
which results in the formation of precipitates in the pancreatic
ducts causing obstruction and inflammation. Sometimes, a large
dose of alcohol can precipitate an attack of acute pancreatitis.
Alcohol also causes chronic pancreatitis. Patients with alcoholic
acute pancreatitis are more likely to have normal serum amylase.

ALEXANDER

Alexander the Great of Macedon (Greece), who came all the way
to the borders of India in 326 BC, is believed to have succumbed
to alcoholic acute pancreatitis.

ALT (ALANINE TRANSAMINASE)

Elevated (>3 times normal) ALT (earlier called SGPT) levels
within 48 hours in acute pancreatitis strongly suggest biliary eti-
ology of acute pancreatitis.

AMBROSE PARE

Ambrose Pare of France first described acute pancreatitis in 1579.

AMI (ACUTE MESENTERIC ISCHEMIA)

AMI includes mesenteric vascular occlusion, e.g., mesenteric
arterial embolism, mesenteric arterial or venous thrombosis, and
nonocclusive mesenteric ischemia (NOMI).

AMI is a rare but serious cause of acute abdomen. Presentation
is with sudden onset severe diffuse (ill localized) central (perium-
bilical) abdominal pain and can mimic acute pancreatitis. AMI
should be suspected as the cause of an acute abdomen in patients
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with cardiac arrhythmias, e.g., atrial fibrillation and those with
rheumatic valvular heart disease and those who have had a recent
myocardial infarction (MI).

Serum amylase levels are elevated in AMI also, thus mak-
ing it difficult to differentiate it from acute pancreatitis. A high
index of suspicion and low threshold for investigation with
contrast-enhanced CT and CT angiography can help in early
diagnosis.

Early diagnosis of AMI is difficult; majority of the cases are
diagnosed late when infarction, necrosis, and gangrene of the
bowel and perforation and peritonitis have set in and need urgent
surgical intervention.

AMINO ACIDS

Intravenous amino acids form an important component of paren-
teral nutrition and are safe in acute pancreatitis.

AMYLASE

Serum amylase is elevated (>3 times normal) in majority of patients
with acute pancreatitis, but it is possible to have normal serum amy-
lase level in acute pancreatitis (about 10% cases). Serum amylase levels
increase soon (within hours) after the onset of acute pancreatitis; they
peak in 48 hours and then settle in 3-5 days. Serum amylase has a low
specificity for the diagnosis of acute pancreatitis and may be elevated
in several other conditions such as acute cholecystitis, bowel ischemia
gangrene and perforation, bowel obstruction, and gastroenteritis—all
conditions that can mimic acute pancreatitis clinically. Serum amy-
lase can be fractionated into pancreatic- and salivary-type isoamy-
lases. Elevation of both serum amylase and lipase in a patient with
acute abdomen is almost diagnostic of acute pancreatitis.

ANALGESIA

All patients with acute pancreatitis have severe pain and should
receive adequate (parenteral) analgesia. Drugs such as morphine,
pethidine, and pentazocine cause contraction of the sphincter of
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Oddi and should be avoided. Diclofenac and tramadol may be
used. Fentanyl drip and epidural analgesia are also useful.
See also PCA.

ANATOMIC ANOMALIES

Anatomic anomalies, e.g., pancreas divisum, long (>15 mm)
common channel (of the common bile duct [CBD] and the pan-
creatic duct), may cause recurrent acute pancreatitis. These anom-
alies can be detected by ERCP or MRCP.

ANATOMY

The head of the pancreas occupies the concavity of the duo-
denal C loop. Uncinate process is an extension from the lower
part of the head, projecting upward and to the left. The supe-
rior mesenteric vessels—vein and artery—lie on the surface of
the uncinate process at the neck of the pancreas. The body of
the pancreas is the main horizontal part extending across the
midline in a slightly upward direction. The body is triangular
in cross-section having anterior, superior, and inferior borders
and antero-superior, antero-inferior, and posterior surfaces.
Splenic artery runs along the superior border of the body of
the pancreas while the splenic vein lies on its posterior surface.
Transverse mesocolon originates at the anterior border of the
body of the pancreas. The neck of the pancreas and its poste-
rior surface are related to the junction of the superior mesen-
teric and splenic veins to form the portal vein and the origin of
the superior mesenteric artery from the aorta. The portal vein
can be easily separated from the posterior surface of the pan-
creas except in the presence of chronic inflammatory fibrosis
and neoplastic infiltration. The tail of the pancreas lies in the
lienorenal ligament and rests on the hilum of the spleen. The
lower end of the CBD lies in a groove on the posterior surface
of the head of the pancreas. CBD and the main pancreatic duct
(of Wirsung) unite to form the ampulla of Vater which opens
at the greater duodenal papilla surrounded by the sphincter
of Oddi. The accessory pancreatic duct (of Santorini), which
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drains the upper part of the head of the pancreas, opens at the
lesser duodenal papilla situated above the greater papilla.

ANGIOEMBOLIZATION

Radiological intervention in the form of angioembolization is
the treatment of choice for a pseudoaneurysm. Steel or platinum
coils, gelfoam, cyanoacrylate, or polyvinyl are substances used for
embolization.

ANGIOGRAPHY

Conventional angiography (Figure A.11) is required for
embolization of a pseudoaneurysm after it has been detected by
noninvasive investigations such as Doppler US/endoscopic ultra-
sonography (EUS) or by CT angiography/MR angiography.

Figure A.11 Conventional angiography of the celiac axis showing
(1) splenic, (2) common hepatic, and (3) gastroduodenal arteries.

ANNULAR PANCREAS

Annular pancreas is the second most common congenital anomaly
(following pancreas divisum) of the pancreas. A ring of pancreatic
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tissue encircles the second part of the duodenum. Severe cases
may present as hydramnios in the mother. It may present as neonatal
gastric outlet obstruction (double bubble on X-ray); less severe cases
present in adulthood while mild cases remain asymptomatic. MRCP
shows pancreatic duct around the CBD/duodenum. Annular pan-
creas does NOT cause acute pancreatitis.

ANOREXIA

Majority of patients with acute pancreatitis have anorexia and
nausea; some may vomit also. This is because of gastroparesis
caused by retrogastric/retroperitoneal inflammation. Oral intake
is, therefore, poor and feeds should be given via nasogastric or
nasojejunal tubes.

ANTIBIOTICS

Use of antibiotics in patients with acute pancreatitis is a debat-
able and contentious issue. Antibiotics are not indicated in
patients with mild acute pancreatitis (even if they have fever
and raised TLC/WBC counts). Most centers use antibiotics
in patients with severe acute pancreatitis to prevent infec-
tion of necrosis which is the most important risk factor for
mortality. Broad spectrum antibiotics should be used. Those
with high pancreatic penetration (e.g., fluoroquinolones and
carbapenems) are preferred. They should be administered
intravenously. Prolonged use of antibiotics may, however, lead
to emergence of resistant bacteria and opportunistic Gram-
positive and fungal infections.

ANTIFUNGALS

Patients with severe acute pancreatitis are prone to fungal super-
infection which increases mortality. Some centers use antifun-
gal prophylaxis with fluconazole in patients with severe acute
pancreatitis. In case of established fungal infection, therapeutic
antifungals, e.g., polyenes (amphotericin), triazoles (voriconazole),
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and echinocandins (anidulafungin, caspofungin, micafungin),
may be required.

ANTIOXIDANTS

Antioxidants have not been of any benefit in the treatment of
acute pancreatitis.

AORTIC DISSECTION

Aortic dissection presents as sudden onset severe sharp stabbing
or tearing chest or abdomen (or back) pain and may mimic acute
pancreatitis. It is frequently seen in uncontrolled hypertensives.
Discrepancy may be noted between the pulses of the right and
left arms and legs. 