
Contents

Acute Pancreatitis
– Characteristic Cases 1–3
– An Atypical Case
– Defi nition and Classifi cation
– Epidemiology
– Etiology
– Pathogenesis and Pathophysiology
– Pathology
– Clinical Aspects
– Complications
– Prognosis and Classifi cation
 according to the Degree of Severity
– Treatment

K
P

 0
42

15
 (

22
.0

4
.0

4)
 P

ri
n

te
d

 in
 S

w
it

ze
rl

an
d

 (
1.

0
8,

 1
.3

6,
 1

.0
6,

 1
.0

4,
 1

.2
2)

Chronic Pancreatitis
– Characteristic Cases 1–3
– An Atypical Case
– Defi nition and Classifi cation
– Epidemiology
– Etiology
– Pathogenesis and Pathophysiology
– Pathology
– Clinical Aspects
– Complications
– Diagnosis
– Treatment

Neoplasms of the Pancreas
– Characteristic Cases 1–3
– An Atypical Case
– Defi nition and Classifi cation
– Pancreatic Carcinoma
– Periampullary Carcinoma
– Endocrine Pancreatic Neoplasms

Appendix
– Pancreatic Surgery
– Congenital Diseases of the 
 Pancreas and Pancreatic 
 Abnormalities
– Pancreatic Trauma

The standard textbook for
study and practice

Acute 
Pancreatitis

Chronic Pancreatitis

Neoplasms of the 
Pancreas

Büchler · Uhl · Malfertheiner · SarrDiseases ofthe Pancreas

Orders can be placed at agencies, bookstores, directly with 
the publisher, or with any Karger distributor.

S. Karger AG

P.O. Box, 4009 Basel (Switzerland)

Fax +41 61 306 12 34, E-Mail orders@karger.ch

USA: S. Karger Publishers, Inc., 26 West Avon Road, 
 P.O. Box 529, Farmington, CT 06085 (USA)
 Toll free: 1-800-828-5479

Germany: S. Karger GmbH, Lörracher Str. 16A, 
 79115 Freiburg (Germany)

France: Librairie Luginbühl, 36, bd de Latour-Maubourg, 
 75007 Paris (France)

United Kingdom, Ireland: S. Karger AG, 4 Rickett Street, 
 London SW6 1RU (United Kingdom)

Baltic States: Klanberg Ltd., Viru Str. 6, 10140 Tallinn
 (Estonia)

Gulf Council Countries, Iran, Middle East, North Africa, 

Turkey: Trans Middle East Internat. Distribution Co. Ltd.,
 KaSha, P.O. Box 2376 Telaa’ Al-Ali, Amman 11953 (Jordan)

ASEAN countries, Hong Kong, Taiwan, South Korea:

APAC Publishers Services Pte. Ltd., 70, Bendemeer Road, 
#05–03 Hiap Huat House, Singapore 339 940 (Singapore)

India, Bangladesh, Sri Lanka: Panther Publishers Private Ltd., 
33, First Main, Koramangala First Block, 

 Bangalore 560 034 (India)

Japan: Karger Japan, Inc., Yushima S Bldg. 3F, 4-2-3 Yushima, 
Bunkyo-ku, Tokyo 113-0034 (Japan)

Australia: DA Information Services, 648 Whitehorse Road,
 P.O. Box 163, Mitcham, Vic. 3132 (Australia)

Order Form

Please send:

� copy/ies: Büchler et al.:

Diseases of the Pancreas
ISBN 3–8055–7613–7
CHF 90.– / EUR 64.50 / USD 82.00

Postage and handling included with prepayment

Payment:
� Check enclosed �  Please bill me

Please charge this order to my credit card
� American Express �  Mastercard 
�  Diners �  Visa
�  Eurocard

Name/Address:

 Date:

 Signature:

Acute 

Pancreatitis

Chronic 

Pancreatitis

Neoplasms 

of the 

Pancreas

Büchler · Uhl · Malfertheiner · Sarr

Diseases of

the Pancreas

Büchler, M.W. (Heidelberg) et al.
Diseases of the Pancreas
XII + 212 p., 168 fi g., 36 in color, 87 tab., 
hard cover, 2004
CHF 90.–/ EUR 64.50/ USD 82.00
ISBN 3–8055–7613–7

Prices subject to change
EUR price for Germany, 
USD price for USA only

www.karger.com/DiseasesPancreas

This standard 
textbook is 
also available 
in German
Pankreas-
erkrankungen
ISBN 3–8055–7460–6



Clearly structured text, presented with the 
corresponding illustrations on a two-page spread

Compiled by a team of authors with many years’ experi-
ence in the fi eld of diseases of the pancreas, this book is an 
ideal combination of evidence-based literature and the au-
thors’ expertise. An interdisciplinary approach to the ba-
sis, diagnosis and treatment of diseases of the pancreas 
has been chosen, and the succinct and clearly structured 
text is consistently linked with the corresponding illustra-
tions on a two-page spread. The division into three major 
parts (acute pancreatitis, chronic pancreatitis and pancre-
atic tumors) further enhances the clarity of the text.

In the chapter ‘Acute pancreatitis’, along with the new 
markers of necrosis, several major topics of imaging via 
nuclear magnetic resonance and the different randomized 
controlled studies addressing treatment are covered. In 
the section on chronic pancreatitis, clinical aspects, pan-
creatic function and imaging, and recent clinical studies 
receive special attention. Finally, in the section on tumors 
of the pancreas, particular emphasis has been placed on 

imaging with the newer techniques of spiral computed to-
mography and ultra-rapid magnetic resonance imaging in 
the ‘all-in-one’ technique. Furthermore, molecular biolo-
gy, which in the future will become increasingly important, 
and the concept of gene polymorphisms underlying many 
diseases have received special attention.

This clearly laid out and easily readable encyclopedia is 
aimed particularly at general practitioners and students 
in their clinical years, as well as at specialists who desire 
a more in-depth knowledge of the pancreas, such as in-
ternists, gastroenterologists, surgeons, radiologists, on-
cologists, pathologists and pediatricians. But others will 
also fi nd this to be a comprehensive reference book on 
the subject.
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Passage of contrast medium with duodenal
stenosis in a patient with a chronic inflam-
matory tumor of the head of the pancreas.

ERC showing common bile duct compres-
sion complicating a chronic inflammatory
tumor of the head of the pancreas.

Possible 
Complications

Pleural effusion

Hemosuccus
pancreaticus
Hemobilia

Rupture of a cyst

Infection of 
a pseudocyst

Splenomegaly
Rupture of the spleen
Hemorrhage

Bleeding into 
a pseudocyst

Retroperitoneal spread
Ascites
Hemoperitoneum

Stenosis 
Common bile duct t Obstructive jaundice, cholangitis
Pancreatic duct t obstructive pancreatitis
Duodenum t vomiting
Colon t colonic obstruction (partial)
Portal system t portal hypertension
As a result of pseudocyst or compression/spread of chronic inflammation

Splenic vein thrombosis with
portal hypertension (varices)

Duodenal or 
Common 

Bile Duct Stenosis

Chronic  Pancreatitis
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Pancreatic pseudocysts, stenosis of the com-
mon bile duct, and stenosis of adjacent structures
(duodenum, portal or splenic vein, colon) also oc-
cur in chronic pancreatitis. If pseudocysts of 2 cm
in size are included, these are found on ultra-
sonography or CT in almost half of all patients
with chronic pancreatitis. Unlike the acute peri-
pancreatic fluid collections found in patients with
acute pancreatitis that often resolve, pseudocysts
occurring in the setting of chronic pancreatitis
rarely regress. On the other hand, these cysts ini-
tially do not represent a danger to the patient un-
less they reach sizes >6 cm that may lead to com-
plications, such as compression of the duodenum
or the bile duct. Chronic pancreatitis of many
years’ standing as well as the familial form in-
volve a substantially higher risk of the develop-
ment of pancreatic carcinoma. The incidence of
adenocarcinoma in patients with chronic pancre-
atitis over a 10-year period of follow-up is ap-
proximately 5%.

Stenosis of the common bile duct is an impor-
tant finding, the incidence of which varies from
10 to 40% depending on the definition used. The
extent of stenosis differs widely; it is caused by fi-
brotic stenosing reaction of the pancreatic tissue
surrounding the intrapancreatic portion of the
common bile duct, by external compression due
to an inflammatory tumor in the head of the pan-
creas, or by a pseudocyst. This stenosis may be ev-
ident only by a rise in alkaline phosphatase or
bilirubin, but occasionally it appears as clinical
jaundice. Stenosis of the intestinal tract occurs
predominantly in the duodenal region; stenosis of
the colon occurs in extremely rare cases. Extra-

hepatic splanchnic venous stenosis or thrombosis
may also occur and lead to problems with gas-
trointestinal bleeding discussed below.

In very rare instances, pleural effusion or as-
cites may develop in association with chronic
pancreatitis, usually related to a pancreatic ductal
disruption. The diagnosis of a pancreatic cause of
such effusions may be confirmed by determining
the presence of pancreatic enzymes in these se-
cretions.

Peptic ulcers, especially duodenal ulcers, are
more common in patients with chronic pancre-
atitis. This observation is probably due to the fact
that the impaired secretion of pancreas-derived
bicarbonate into the duodenum may not ade-
quately buffer the acid emptied into the duode-
num from the stomach. Helicobacter pylori infec-
tion, a major factor in the pathogenesis of peptic
ulcers, occurs with the same frequency in patients
with chronic pancreatitis as in the general popu-
lation.

Gastrointestinal bleeding as a result of chron-
ic pancreatitis may be a consequence of the in-
creased consumption of analgesics (nonsteroidal
anti-inflammatory drugs) with related gastroin-
testinal side effects (ulcer/erosion). Segmental 
or sinistral portal hypertension resulting from
splenic vein thrombosis may be complicated by
bleeding into the stomach from gastric varices,
and very rarely from duodenal varices. Bleeding
from the pancreatic duct into the duodenum, al-
though rare, may result from erosion of a blood
vessel or a pseudoaneurysm within a pseudocyst.
This type of bleeding is termed hemosuccus pan-
creaticus.

Complications
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Endocrine pancreatic neoplasms are classi-
fied as benign or malignant neoplasms of the neu-
roendocrine system of the pancreas, i.e. so-called
neuroendocrine or islet cell neoplasms. For the
classification of these neuroendocrine tumors
(NET), the functional classification has proved
most useful according to the hormones that are
clinically active in the neoplasm.

The two most frequent endocrine neoplasms
of the pancreas are insulinoma (approximately
75% of patients) and gastrinoma (approximately
20% of patients). All other endocrine pancreatic
neoplasms are extremely rare and are found in the
literature, usually, as case reports.

Insulinoma
Approximately 75% of all endocrine pancre-

atic neoplasms present clinically as insulin-pro-
ducing islet cell neoplasms. Over 90% of insuli-
nomas are benign. A third of insulin-producing
neoplasms arise in the body of the pancreas, a
third in the head of the pancreas, and a third in
the tail of the pancreas. Approximately 80% of in-
sulinomas occur singly, with a mean tumor size of
1–3 cm.

Clinical Picture and Diagnosis

The symptoms of an insulinoma are generally
characterized by neurologic signs caused by the
hyperinsulinemic hypoglycemia. Very frequent-
ly, patients present with loss of consciousness,
which may masquerade as a primary neurologic
disease. It is not unusual for an insulinoma to be
mistaken for epilepsy.

The diagnosis of insulinoma is made through
a 72-hour fasting test. The patient has to fast for
up to 72 h, with simultaneous and continuous

recording of blood glucose, insulin and C-peptide
levels. In the case of an insulin-producing pan-
creatic neuroendocrine neoplasm, during this test
there is a fall in blood glucose concentration with
a concomitant rise in insulin and/or C-peptide.
This demonstrates the autonomous insulin secre-
tion, which is independent of blood glucose con-
centration, and is virtually diagnostic of an in-
sulin-producing neoplasm.

In an attempt to localize the site of the insuli-
noma, CT may be the most cost-efficient imaging
test. However, the sensitivity of this investigation
is only about 50%. Recently, endoscopic ultra-
sonography has also been used for diagnosing en-
docrine pancreatic neoplasms, with a much high-
er detection rate (80%) in experienced hands.

MRI of the abdomen may also be used before
surgical therapy of insulinoma. Along with selec-
tive angiography of the celiac trunk, these inves-
tigations have the highest sensitivity in the detec-
tion of insulin-producing neoplasms (over 80%).
Insulinomas of the pancreas often show excessive
uptake of contrast medium (hypervasculariza-
tion). If the insulinoma cannot be seen after all di-
agnostic imaging techniques have been exhaust-
ed, in the case of a clear-cut fasting test, surgical
exploration should be performed, since 95% of
endocrine pancreatic neoplasms are found intra-
operatively, especially if the surgeon also utilizes
intraoperative ultrasonography.

One special situation should be discussed, i.e.
factitious hyperinsulinemia secondary to exoge-
nous administration of insulin – usually by some-
one in the medical profession who has access to
parenteral insulin. This clinical scenario mimicks
that of an insulinoma with episodes of hypo-
glycemia in conjunction with an increased serum

Endocrine Pancreatic
Neoplasms
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Endocrine Pancreatic Neoplasms

Macroscopic appearance of an 
insulinoma.

Intraoperative site in the case of an insuli-
noma in the tail of the pancreas (arrow).

Classification
Type Incidence Mutation Hormone Extrapancreatic

% rate, % location, %

Insulinoma 75 �10 insulin 1
Gastrinoma 15–20 �50 gastrin 20–40
Vipoma 1–2 �50 vasoactive

intestinal
polypeptide 5–20

Glucagonoma 1–2 �70 glucagon rare
Somatostatinoma �1 �50 somatostatin frequent
PPoma �1 ? pancreatic

polypeptide ?
Carcinoid ? ? serotonin ?
Corticotropinoma �1 �99 melanocyte-

stimulating
corticotropin ?

Hyperparathyroidism �1 �99 ? ?
Neurotensinoma ? ? neurotensin ?
Calcitoninoma ? ? calcitonin ?
Nonfunctional �5 �50 – ?
neoplasms

Insulinoma Frequency, %

Neurologic symptoms
(dizziness, absence attacks, apathy, coma) 92

Cardiovascular symptoms
(episodic palpitations, precordial pain) 17

Gastrointestinal symptoms
(hunger attacks, nausea, vomiting) 9

Clinical Features

Site of Operation
and Macroscopic 

Appearance
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Depending on the causal factor, the pathogen-
esis of acute pancreatitis develops most probably
from direct acinar cell damage, as one would ex-
pect, especially with metabolic causes, or possibly
via intraductal activation of enzymes and the pas-
sage of the latter into the interstitial region of the
pancreatic tissue. Through either of these mecha-
nisms, the pathologic process results in morpho-
logic damage. With certain etiologic factors, there
may be a combination of impaired intraductal
permeability and direct damage to the acinar
cells, each potentiating the other. Our knowledge
to date of the pathogenesis of acute pancreatitis is
almost wholly derived from animal experiments.
Acute pancreatitis has been triggered in various
diverse models (rat, mouse, opossum, cat, dog) by
increasing the pressure in the pancreatic duct in
combination with activated pancreatic enzymes
or intraductal toxins (bile), with impairment of
ductual permeability, via direct acinar cell dam-
age by cellular toxins, or interestingly overstimu-
lation with pancreatic secretagogues (CCK, cer-
ulein).

The mechanism of direct cell damage pro-
ceeds via disruption of the normal cell compart-
mentalization with disruption of intracellular
trafficking of zymogen granules. Whereas under
physiologic conditions, precursors of the pancre-
atic enzymes (the inactive proenzymes) are pro-
tected against early activation and resultant
autodigestion by intracellular protective mecha-
nisms (compartments), this intrinsic intracellu-
lar mechanism of protection is disrupted by the
specific triggering toxins or secretagogues. This
pathologic process results in fusion of the zymo-
gen granules containing the inactive enzyme pre-
cursors with the lysosomes (so-called ‘colocaliza-

tion’) causing the enzymes to be activated by acid
hydrolases within the lysosome and inducing cell
death (crinophagy). This process of fusion of the
zymogen granules with the lysosomal hydrolases
is possibly facilititated by inhibition of secretion
(release of enzymes) by the acinar cells due to the
inciting factor. A complex system of intracellular
and interstitial self-defense mechanisms, consist-
ing of antiproteases (a1-antitrypsin, a1-inter-
trypsin and a2-macroglobulin), then comes into
play to limit the cellular damage caused by the
premature enzyme activation. If these protective
mechanisms are exhausted locally or are ineffec-
tive secondary to genetic mutations (e.g. heredi-
tary pancreatitis), the acute disease process can-
not be arrested. Further damage at the systemic
level can be ameliorated only if the complex an-
tiprotease system can inactivate the activated en-
zymes released from the pancreas. An alternate
pathogenesis involves activation of the enzymes
in the pancreas or surrounding tissues via an in-
traductally initiated noxious process associated
with mechanical disruption of the pancreatic
duct. In the interstitial compartment, lipase and
phospholipase A2 are chiefly responsible for initi-
ating the inflammatory process via fatty tissue di-
gestion and necrosis.

Regardless of the site of initiation of the in-
flammation, there is subsequent activation by nu-
merous enzymes, coagulation factors and inflam-
matory mediators which determine the damage to
different degrees depending on the locally avail-
able defense mechanisms within the pancreatic
and peripancreatic tissue.

It remains unclear which mechanism causes
the interstitial edematous form of acute pancre-
atitis to progress to the necrotizing form and at

Pathogenesis 
and Pathophysiology
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Triggering factor

Obstruction of intracellular
trafficking of zymogens
Systemic toxic injury of the 
acinar cells
Changes in cell and tissue 
compartmentalization 
(colocalization)
Intracellular activation of 
intrapancreatic enzyme
Inhibition of zymogen release 
from acinar cell

Defense mechanism

Synthesis of enzymes as 
inactive zymogens (pro-
enzymes)
Storage of zymogen granules
Inhibitors of protease activity 
(acinar cells)
Serum antiproteases
Unimpeded drainage of 
secretions and lymph
Blood perfusion of organs

Defense mechanisms
against intracellular
enzyme activation

Physiologic enzyme
synthesis 
and secretion

1= zymogengranules
2= hydrolases

Triggering
factor

Intracellular injury
resulting from 
enzyme activation
(crinophagy)

Lumen

Pathophysiology
(Acinar Cells)

1
2
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