1482 THE NEW ENGLAND JOURNAL OF MEDICINE

June 1, 1995

REVIEW ARTICLES

MEDICAL PROGRESS

CHRONIC PANCREATITIS

MicHAEL L. STEER, M.D., IRVING WAXMAN, M.D.,
AND STEVEN FREEDMAN, M.D.

N 1788 Cawley reported on a “free living young

man” who had died of emaciation and diabetes and
whose postmortem examination revealed multiple pan-
creatic calculi.' In the two centuries since that early
description of chronic pancreatitis, literally thousands
of reports dealing with this disease have been pub-
lished, yet chronic pancreatitis remains an enigmatic
process of uncertain pathogenesis, unpredictable clini-
cal course, and unclear treatment.

CLASSIFICATION AND PATHOLOGY

Acute and chronic pancreatitis are distinguished
from each other on the basis of structural and function-
al criteria. In acute pancreatitis, the gland is normal
before the attack and can return to normal after reso-
lution of the attack, whereas in chronic pancreatitis, the
gland is abnormal before or after the attack, or both.*?
This classification scheme does not depend on how rap-
idly symptoms appear or resolve, or on the severity of
the symptoms. Thus, it may be impossible to distin-
guish an exacerbation of chronic pancreatitis from an
attack of acute pancreatitis on clinical grounds alone.

The morphologic changes of chronic pancreatitis
(Fig. 1) include varying degrees of edema, acute in-
flammation, and necrosis, superimposed on a back-
ground of chronic changes that include fibrosis, inflam-
mation, and loss of exocrine tissue. Ductal elements
may be dilated, and intraductal protein plugs, which
may be calcified, can be seen.?? Most investigators be-
lieve that acute pancreatitis does not lead to chronic
pancreatitis unless complications, such as pseudocysts
or ductal strictures, are present.’

CAUSES OF CHRONIC PANCREATITIS

In many patients, chronic pancreatitis is clinically si-
lent. Similarly, many patients with unexplained abdom-
inal pain may have chronic pancreatitis that eludes di-
agnosis. Thus, the true prevalence of the disease is not
known, although estimates range from 0.04 to 5 per-
cent.* In developed countries, 60 to 70 percent of pa-
tients with chronic pancreatitis have a long history (6 to
12 years) of heavy consumption of alcohol (150 to 175
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g per day)® before the onset of clinically apparent dis-
ease.! A high-protein diet with either a very high or
very low fat content may potentiate the injurious effects
of alcohol.%” Like alcoholism itself, alcohol-induced
pancreatitis is most frequent among men, and it has its
peak incidence between 35 and 45 years of age.

Obstruction of the pancreatic duct can also lead to
chronic pancreatitis. The obstructing lesions that can
cause pancreatitis include post-traumatic ductal stric-
tures, pseudocysts, mechanical or structural changes of
the pancreatic-duct sphincter, and periampullary tu-
mors.? Pancreas divisum can also cause chronic pancre-
atitis, by creating a relative obstruction to the flow of
pancreatic juice at the lesser papilla.® (Pancreas di-
visum is a developmental defect in which the head and
body of the pancreas are separate glands.) In general,
chronic pancreatitis caused by ductal obstruction is
characterized by dilatation of the pancreatic duct and
exocrine insufficiency. Intraductal plugs and stones are
unusual.* Many of these changes may regress if the ob-
struction is relieved.

Tropical pancreatitis is a poorly characterized heter-
ogeneous disease that occurs primarily in impoverished
areas of Africa and Asia.® It typically appears in young
people and is characterized by pancreatic insufficiency,
diabetes mellitus, and recurrent attacks of pain. Pan-
creatic calcifications are common. It is not clear wheth-
er this disease is caused by protein deficiency or, what
is more likely, by the ingestion of potentially toxic sub-
stances, such as the cyanogens in cassava root.*’

Chronic pancreatitis can occasionally occur in asso-
ciation with cystic fibrosis or hyperparathyroidism, or
as a hereditary disease transmitted by an autosomal
dominant gene with incomplete penetrance.*

Between 30 and 40 percent of patients with chronic
pancreatitis have no apparent underlying cause of their
disease. They are considered to have “idiopathic” chron-
ic pancreatitis. Patients with idiopathic chronic pancre-
atitis have been noted to cluster in a younger group
(peak incidence, 15 to 30 years of age) and an older
group (peak incidence, 50 to 70 years of age). Patients
in the younger group usually present with severe pain
and subsequently have calcifications, exocrine insuffi-
ciency, and diabetes, whereas those in the older group
frequently do not have pain.!®!!

PATHOGENESIS

The hypersecretion of protein from acinar cells in
the absence of increased fluid or bicarbonate secretion
from duct cells is characteristic of chronic pancreati-
tis.!? Plugs formed by the precipitation of protein within
interlobular and intralobular ducts are an early find-
ing."¥ Their importance is evidenced by the observation
that endoscopic removal of the plugs may result in
transient improvement in the pancreatitis.'*!"> Ductal
plugs are initially composed of degenerating cells with-
in a reticular network. They subsequently enlarge to
form laminar aggregates through the acquisition of
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Figure 1. Photomicrographs of the Human Pancreas.

Panel A shows normal pancreatic tissue, and Panel B shows

changes of chronic pancreatitis, characterized by a marked in-

crease in interlobular fibrous tissue, atrophy of the acini, and
chronic inflammatory infiltrate. (Hematoxylin and eosin, X95.)

amorphous material. The plugs contain multiple pro-
teins, including secreted digestive enzymes, glycopro-
teins, and acidic mucopolysaccharides.'®!” The precip-
itation of calcium carbonate in the plugs results in the
formation of intraductal stones. Ductal plugs can occur
in all forms of chronic pancreatitis,'® but stones are
most commonly found in patients with either alcohol-
induced or tropical (nutritional) pancreatitis.

Lithostathine (formerly called pancreatic-stone pro-
tein) is a 14,000-dalton protein that is secreted by aci-
nar cells and is present in large amounts in pancreatic-
juice precipitates, ductal plugs, and stones.!” GP2, a
homologue of the protein responsible for the formation
of renal casts, is also secreted by acinar cells and is
present within the precipitates and plugs.'® The mech-
anisms responsible for the precipitation of these pro-
teins and their potential role in causing chronic pancre-
atitis are not clear. The precipitation of lithostathine
and GP2 is promoted by high hydrogen and altered salt
concentrations. Whether premature digestive-enzyme
activation leads to degradation of these proteins and a
reduction in their solubility is not known.?

In vitro, lithostathine inhibits the precipitation of cal-
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cium carbonate from pancreatic juice,?' and it was ini-
tially postulated that reduced lithostathine concentra-
tions in pancreatic juice were responsible for the
formation of stones in chronic pancreatitis.?> However,
the issue remains controversial.??> Furthermore, the ob-
servation that lithostathine concentrations are lower in
alcoholics without pancreatitis suggests that lithosta-
thine may be only one of the factors preventing the pre-
cipitation of calcium carbonate.?*

Patients with idiopathic chronic pancreatitis fre-
quently have elevated pressure in the pancreatic duct,
suggesting that ductal “hypertension” may play an im-
portant part in chronic pancreatitis.”® The results of
manometry of the sphincter of Oddi are usually normal
under these conditions, suggesting that dysfunction of
the sphincter is not the explanation for the elevated
pressure. It is possible that papillary stenosis or ductal
obstruction by plugs or stones could result in ductal hy-
pertension, but the mechanisms by which these chang-
es could lead to inflammation and fibrosis are not
known.

NATURAL HISTORY

Chronic pancreatitis is usually characterized by a re-
lentless and progressive loss of pancreatic parenchymal
tissue.?® After a subclinical phase of variable duration,
recurrent attacks of abdominal pain are noted, and
exocrine or endocrine insufficiency (or both) appears.
In most cases, both exocrine and endocrine functions
are lost, although the loss of endocrine function ap-
pears later in the disease.?’*! Some investigators have
suggested that the progressive loss of exocrine function
leads to a decrease in or even complete resolution of the
pain of chronic pancreatitis — that is, that the pancre-
atitis “burns itself out.”?® Others have not observed this
phenomenon, and the issue remains highly controver-
sial. The effects of abstinence from alcohol on the pro-
gression of chronic pancreatitis are also not clear.?’-2%5!
Some reports have suggested that abstinence from al-
cohol may decrease the severity and frequency of pain-
ful attacks and the progressive loss of exocrine and
endocrine function.?®?3* On the other hand, other re-
ports indicate that, once established, the disease may
progress without further alcohol abuse or may remain
stable in spite of continued alcohol abuse.?!

Chronic pancreatitis is associated with a mortality
rate that approaches 30 percent within 20 to 25
years.2»%:313 Approximately 15 to 20 percent of pa-
tients die of complications associated with attacks of
pancreatitis,?’?*313* and most of the remaining deaths
are due to factors such as trauma, malnutrition, infec-
tion, or tobacco abuse, which are frequently present
among chronic alcoholics.?2831:3 A recent report indi-
cates that pancreatic cancer develops in roughly 4 per-
cent of patients within 20 years of a diagnosis of chron-
ic pancreatitis.*

MEDICAL HISTORY AND PHYSICAL EXAMINATION

In developed countries, most patients with chronic
pancreatitis have a history of prolonged and heavy al-
cohol use. They typically report recurrent attacks of
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upper abdominal pain, which may radiate to the mid-
back or scapula, increase after eating, and be relieved
by either leaning forward or sitting upright. Their pain
is usually associated with nausea or vomiting. Ten to 20
percent of patients have “painless pancreatitis.”?%37-3
They may present with diabetes, jaundice, or malab-
sorption. Steatorrhea with weight loss and diabetes are
frequently present in the advanced stages of the dis-
ease, but many patients may be completely free of
symptoms. Presumably, this reflects the fact that 80 to
90 percent of exocrine and endocrine tissue can be lost
before malabsorption and diabetes are demonstrable.
In one study, 45 percent of a group of alcoholics with
no symptoms of pancreatitis had evidence of chronic
pancreatitis on postmortem examination.*

Generally, few findings other than epigastric or up-
per abdominal tenderness are noted on physical exam-
ination. Fever or an epigastric mass should suggest the
presence of a complication such as a pseudocyst.

LABORATORY TESTS

Serum amylase and lipase concentrations may be
normal or only slightly elevated, particularly if the
gland is already compromised by extensive fibrosis and
is unable to synthesize digestive enzymes. The white-
cell count and serum electrolyte concentrations are also
usually normal unless fluids or electrolytes or both have
been lost as a result of vomiting and diminished intake.
In the presence of alcoholic liver disease, the results of
liver-function tests may be abnormal. In 5 to 10 percent
of patients with chronic pancreatitis, compression of
the intrapancreatic portion of the bile duct, caused
by either edema or fibrosis, leads to elevation of the se-
rum bilirubin and alkaline phosphatase concentrations.*’
Malabsorption resulting from exocrine insufficiency
may cause fecal fat excretion to be elevated. This can
usually be detected by Sudan staining of feces and
quantified by the measurement of fecal fat excretion
while the patient eats a diet containing 100 g of fat per
day (a normal diet contains <7 g per day).

IMAGING PROCEDURES

Pancreatic calcifications, pathognomonic of chronic
pancreatitis, may be seen in up to 30 percent of plain
abdominal radiographs (Fig. 2). The calcifications are
located exclusively within the ductal system and are
not present in the parenchyma of the gland. Ultraso-
nography may reveal pancreatic enlargement, ductal
dilatation, or pseudocysts, with a reported sensitivity of
60 to 70 percent and a specificity of 80 to 90 per-
cent.*'*2 Computed tomography has a reported sensi-
tivity of 74 to 90 percent and a specificity of 85 percent
in the diagnosis of chronic pancreatitis. It may reveal
calcifications and cystic areas not noted on ultrasound
or plain films® (Fig. 3). The preliminary results of en-
doscopic ultrasonography in the evaluation of this dis-
ease have been promising, but its specific diagnostic
role has not yet been determined.*** The role of mag-
netic resonance imaging in the diagnosis of chronic
pancreatitis is also not clear.*

Endoscopic retrograde pancreatography is the gold-
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Figure 2. Plain Radiograph of the Abdomen Showing Diffuse
Calcifications throughout the Pancreas (Arrows) in an Alcoholic
Patient with Chronic Pancreatitis.

standard imaging procedure for diagnosing chronic
pancreatitis and planning treatment (Fig. 4). Ductal
changes detected by endoscopic retrograde pancreatog-
raphy can be classified as mild, moderate, or severe on
the basis of the severity and extent of the ductal chang-
es, although the changes may not be closely related to
the degree of pancreatic functional impairment.*’

PANCREATIC-FUNCTION TESTS

Tests of pancreatic function may be particularly
helpful in the diagnosis and treatment of patients who
have recurrent pain and whose imaging studies and
other tests are normal. The sensitivities and specifici-
ties of many of the tests of pancreatic function are list-
ed in Table 1. The results reported often depend on
the types of patients being studied and the severity of
their pancreatic insufficiency. In practice, the choice of
which, if any, test to use may depend on locally avail-
able expertise and resources. The principal problem
with many of the pancreatic-function tests is their rel-
ative insensitivity, particularly during the first few years
of the disease, when the changes may be mild. There-
fore, a negative pancreatic-function test should not ex-
clude the diagnosis of chronic pancreatitis.

The gold-standard pancreatic-function tests involve
the collection of duodenal juice and the measurement
of its volume and bicarbonate and protein concentra-
tions after either the ingestion of a standard meal or
the intravenous administration of secretin with or
without pancreozymin (cholecystokinin). A simpler, al-
beit less sensitive and specific, approach involves the
oral administration of substrates for pancreatic diges-
tive enzymes and the measurement of their products
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Stomach

Figure 3. Dynamic Computed Tomographic Image Showing a

Thin-Walled Pancreatic Pseudocyst (Thick Arrow) Compressing

the Gastric Antrum and an Abnormal Pancreas with Ductal Dila-
tation and Calcifications (Thin Arrows).

of digestion. The two most commonly used of these
so-called tubeless tests are the bentiromide test, in
which N-benzoyl-L-tyrosyl-p-aminobenzoic acid (ben-
tiromide) is administered, and the pancreolauryl test,
in which fluorescein dilaurate is administered.*' Chy-
motrypsin cleaves N-benzoyl-L-tyrosyl-p-aminobenzoic
acid, yielding p-aminobenzoic acid, which is absorbed
and can be measured in urine. In the pancreolauryl
test, pancreatic esterases release fluorescein, which also
is absorbed and can be measured in the urine. Liver
disease, renal failure, and intestinal malabsorption can
cause false positive results of these two tests.

Other tests for the diagnosis of chronic pancreatitis
include the measurement of chymotrypsin activity in
the stool and trypsin-like immunoreactivity in serum.
The former test has a lower sensitivity in cases of mild-
to-moderate pancreatic insufficiency than either the
bentiromide or the pancreolauryl test,® whereas the
latter test is primarily of use in distinguishing pancre-
atic from nonpancreatic forms of fat malabsorption.”!
The administration of caerulein normally causes an in-
crease in serum pancreatic polypeptide concentrations,
but this response may be blunted in chronic pancreati-
tis.>?> The sensitivity and specificity of the last-men-
tioned test have not been clearly defined. Another test
of pancreatic function involves modification of the
standard Schilling test. In this test, dual-labeled R pro-
tein—vitamin B,, is given orally. Normally, this complex
is hydrolyzed by pancreatic proteases and absorbed.
Thus, the differential absorption of vitamin B, and
R protein, with and without the administration of exog-
enous pancreatic enzymes, can be used to identify pa-
tients with pancreatic insufficiency. The test results are
abnormal in approximately 50 percent of patients with
overt pancreatic exocrine insufficiency.”’

In a general sense, pancreatic-function tests and im-
aging studies of duct morphology (i.e., endoscopic ret-
rograde pancreatography) should be viewed as comple-
mentary diagnostic tests in chronic pancreatitis. In the
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majority of patients, the results of both tests are abnor-
mal. However, approximately 10 to 15 percent of pa-
tients with normal pancreatograms have abnormal se-
cretin—pancreozymin test results,’*° and about 25
percent of patients with abnormal pancreatograms
have normal secretin—pancreozymin test results.*®*° Fi-
nally, both tests are normal in 5 percent of patients
with either pathologically documented chronic pancre-
atitis or a subsequent course that clearly establishes a
diagnosis of chronic pancreatitis.

A major diagnostic problem is presented by the pa-
tient whose abdominal pain is caused by chronic pan-
creatitis but whose imaging studies are normal. Some
have referred to such patients as having “minimal-
change pancreatitis,” which on histologic assessment
can show severe morphologic changes.®’ These patients
frequently have non-alcohol-related pancreatitis and

B

Figure 4. Endoscopic Retrograde Pancreatograms.

Panel A shows a normal subtraction endoscopic retrograde pan-
creatogram that reveals the filling of normal side branches and
a smooth, nondilated main ductal system. Panel B shows an
endoscopic retrograde pancreatogram in a patient with chronic
pancreatitis, revealing a dilated, tortuous main duct that contains
stones or protein plugs (lucencies in duct marked by short thin
arrows). A stricture is visible in the midportion of the duct (long
thin arrow). Note the dilatation of the uncinate-process branch
(thick arrow).
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Table 1. Pancreatic-Function Tests.*

TyPE SENSITIVITY  SPECIFICITY STUDY
%
Tubeless test
Bentiromide 85 90 Niederau and Grendell,*!

Lang and Gyr*®

Pancreolauryl 90 82 Niederau and Grendell,*!
Lankisch*
Fecal chymotrypsin 78 94 Adler and Weidenbach

Trypsin radioimmunoassay ~ 33—65 NR  Jacobson et al.’!

Serum pancreatic polypep-  48-76 86—93 Campbell et al.*
tide

Dual-label Schilling NR NR  Brugge et al.>®

Quantitative stool fat NR NR —

Duodenal-intubation test

Secretin—pancreozymin 75-90 80-90 Niederau and Grendell,*!
Gullo*
Lundh 66-94 NR  Mottaleb et al.,”

Lankisch et al.>®

*NR denotes not reported.

small-duct disease. Some have suggested that these pa-
tients can be identified by means of the secretin pancre-
atic-function test.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of chronic pancreatitis
presents two major challenges. The first involves iden-
tifying the patients with abdominal pain who have
chronic pancreatitis but the results of whose imaging
procedures, including endoscopic retrograde pancre-
atography, reveal minimal or no morphologic changes.
Pancreatic-function tests may be of value in these cas-
es. The second challenge involves identifying the pa-
tients who have symptoms or findings suggestive of
chronic pancreatitis but who in fact have pancreatic
cancer. The diagnosis of pancreatic cancer in this set-
ting may be difficult or even impossible.®! Endoscopic
retrograde pancreatography, in combination with brush
cytology, may be of value in these cases. A pancreatic-
duct stricture that is more than 10 mm long, in the ab-
sence of ectatic side branches, should suggest the pres-
ence of cancer.®’ The sensitivity of brush cytology is
about 20 to 25 percent, with nearly 100 percent speci-
ficity.®? Other potentially useful diagnostic tests include
the cytologic examination of pancreatic-duct fluid, fine-
needle aspiration biopsy of the pancreas, and the meas-
urement of serum markers for pancreatic cancer, such
as CA19-9 and carcinoembryonic antigen.®*-*” Unfortu-
nately, the sensitivity and specificity of these tests in
early, surgically curable, disease are not very good.

TREATMENT

Pain

Pain, either persistent or episodic, is the symptom
that most often requires treatment. Noninvasive ap-
proaches include advising abstinence from alcohol or
other causative agents, administering analgesic medica-
tions, and performing nerve blocks. Some investigators
have suggested that pain can be relieved by blocking
the stimulation of pancreatic secretion. Normally, the
release of cholecystokinin from specific intestinal cells
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is regulated by a cholecystokinin-releasing peptide in
the proximal small intestine that is luminally active and
trypsin-sensitive.”’ In chronic pancreatitis, exocrine in-
sufficiency may lead to increased cholecystokinin-
mediated stimulation of the pancreas. Theoretically,
this process could be interrupted by the administration
of digestive enzymes, such as trypsin, cholecystokinin-
receptor antagonists, or somatostatin.

The results of studies examining the use of pancre-
atic enzymes that are administered orally to treat the
pain of chronic pancreatitis have been variable, in part
because of a high placebo response rate (>35 percent),
the potential for exogenously administered digestive
enzymes to be inactivated by gastric acid and pancre-
atic proteases, and the lack of efficacy of enteric coated
microsphere preparations.*” In a placebo-controlled,
double-blind, crossover study, pancrelipase (Viokase),
in a dose of six tablets taken four times per day for one
month, significantly reduced pain in 735 percent of pa-
tients with mild-to-moderate disease.”” The best re-
sponse was in young women with idiopathic chronic
pancreatitis, whereas patients with advanced disease,
including those with steatorrhea, had no response.
Whether cholecystokinin-receptor antagonists or soma-
tostatin analogues, such as octreotide, will be more ef-
fective in treating pain is not clear. In a recent multi-
center pilot study, octreotide, in a dose of 200 ug
administered subcutaneously three times per day for
four weeks, reduced pain scores by 25 percent or more
in 65 percent of patients with severe chronic pancreati-
tis,” whereas 35 percent responded to placebo. Clearly,
the role of exogenous enzymes, cholecystokinin-recep-
tor antagonists, and somatostatin in the treatment of
pain in chronic pancreatitis remains uncertain, and
further studies are needed before these therapies are
widely adopted.

Patients whose pain persists in spite of aggressive
noninvasive treatment should undergo endoscopic ret-
rograde pancreatography to define the caliber and
morphologic characteristics of their pancreatic ducts.
Depending on the population being studied, up to half
of these patients may have dilated ducts, frequently
with areas of stricture — the “chain of lakes” or
“string of pearls” appearance (Fig. 4); the remainder
have either ducts of normal caliber (2 to 4 mm in
diameter) or small ducts that may lack side branches
— the “tree in winter” appearance.”’® Ducts larger
than 8 mm in diameter can be successfully decom-
pressed by an internal surgical-drainage procedure,
such as a longitudinal pancreaticojejunostomy (the
modified Peustow procedure’®), but smaller ducts
are not amenable to internal surgical drainage. The
pain of “large duct” chronic pancreatitis can be re-
lieved, in the short term, by pancreaticojejunostomy
in 80 to 90 percent of patients, but five years after op-
eration only 50 to 60 percent of patients remain pain-
free.” Thus, although the operation is associated with
very low morbidity and mortality, its long-term effect
on pain control may be limited.

An alternative to surgical drainage involves the use
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of endoprostheses or stents placed in the pancreatic
duct endoscopically. Recent reports indicate that 30 to
76 percent of patients receiving such prostheses had
symptomatic improvement over a period of 14 to 36
months of observation.”# Cremer et al.,” for example,
noted initial improvement of symptoms in 94 percent
of patients who were so treated for pancreatic-duct
strictures and upstream ductal dilatation. In that group
of patients, 53 percent remained free of symptoms over
a mean follow-up period of 36 months. Similarly,
Grimm et al.* reported that 57 percent of their pa-
tients were symptomatically improved by this treat-
ment over a mean follow-up period of 19 months. Al-
though these results seem encouraging, it should be
recognized that most of the data reported to date were
from relatively short term, nonrandomized studies. The
issue is further complicated by the fact that pancreatic-
duct stents may not be entirely innocuous; for example,
they may cause the pancreatic-duct changes of chronic
pancreatitis.?®0 To avoid this potential problem, some
have suggested that endoscopically placed pancreatic-
duct stents should be used only for relatively short pe-
riods and that the response to short-term endoscopic
drainage can be used to identify the patients most likely
to benefit from surgical drainage.”®#%7 At present, en-
doscopically placed stents should be considered an un-
proved but potentially useful approach to the treatment
of chronic pancreatitis.

The ideal treatment for patients with pancreatic-duct
stones, dilated pancreatic ducts, and pain is not known.
The stones can be easily removed coincidently with the
performance of a surgical-drainage procedure, such as
pancreaticojejunostomy. Alternatively, however, they
can be fragmented by extracorporeal shock-wave litho-
tripsy and removed endoscopically after sphincterot-
omy of the pancreatic duct. Stones can be cleared by
this approach in roughly 80 percent of patients, and ap-
proximately 50 percent of these have long-term relief of
their symptoms.%:%

At present, the ultimate role of these various invasive
approaches to the treatment of patients with large-duct,
symptomatic chronic pancreatitis has not been estab-
lished. Given the information available at the present
time, most physicians recommend longitudinal pancre-
aticojejunostomy for patients with pain and dilated
ducts. This operation may also retard the progression of
exocrine and endocrine insufficiency.”?!

Patients with pain whose ducts are not dilated
present a much greater challenge, since internal surgi-
cal drainage is not possible. Experience with endoscop-
ically placed stents in this setting has been limited, but
symptomatic improvement has been reported in up to
50 percent of patients.?*292 For the most part, patients
with pain and nondilated ducts are either continued on
noninvasive treatments, which may include narcotics,
or subjected to pancreatic resection. Percutaneous
nerve blocks in the celiac plexus have been tried, but
the results have been disappointing.”*% The small per-
centage of patients whose pancreatitis is due to post-
traumatic ductal strictures usually have disease pri-
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marily in the tail of the pancreas, and they can be
cured by distal pancreatectomy. In most patients, how-
ever, the disease is most severe in the head of the pan-
creas. Surgical options include the Whipple procedure
(pancreaticoduodenectomy), with® or without” preser-
vation of the pylorus; total pancreatectomy, with® or
without autotransplantation; and partial resection of
the pancreatic head, with preservation of the duode-
num.’*!% Since these procedures may result in the loss
of functional pancreatic exocrine and endocrine tissue,
they should be reserved for patients with small ducts
and incapacitating pain.

Malabsorption

When more than 90 percent of exocrine pancreatic
function is lost, clinically overt malabsorption occurs.
Steatorrhea (fat malabsorption) is more problematic
for the patient than azotorrhea (protein malabsorp-
tion), since the former is usually associated with diar-
rhea and bloating. Treatment consists of a low-fat diet.
Medium-chain triglycerides may be useful because
their absorption depends on minimal amounts of pan-
creatic enzymes and does not require the presence of
bile salts. For persistent symptoms, pancreatic-enzyme
replacement should be given orally just before meals.
Neutralization of gastric acid with orally administered
bicarbonate, inhibition of acid secretion, or enteric
coating of enzyme preparations may prevent degrada-
tion of these enzymes as they traverse the stomach. Al-
though there is variation in the lipase activity in the
various enzyme preparations, no advantage has been
demonstrated for preparations containing higher lipase
activities.'?!

Pseudocysts

Pancreatic pseudocysts are collections of pancreatic
secretions surrounded by non—epithelial-lined fibrous
walls of granulation tissue. Pseudocysts develop in ap-
proximately 10 percent of patients with chronic pan-
creatitis, and in two thirds of them the cyst is in
the body or tail of the gland. Most pseudocysts are
asymptomatic and resolve spontaneously, but hemor-
rhage into a pseudocyst, rupture, or infection can oc-
cur. Small asymptomatic pseudocysts require no treat-
ment, but treatment is indicated for those that persist
for six weeks and are either enlarging or causing
symptoms.!'” Treatment options include resection, ex-
ternal drainage, and internal drainage. Distal pancre-
atectomy is appropriate for cysts in the tail of the pan-
creas, but not for those whose resection would result
in substantial loss of functional pancreatic tissue. Ex-
ternal drainage, achieved either surgically or with a
percutancously placed catheter, is simple and safe but
may result in a pancreatic fistula, which is often slow
to heal and subject to repeated infection.'™ Internal
drainage can be established either surgically or endo-
scopically. The surgical procedure of choice depends
on the location of the cyst. Options include cystogas-
trostomy, cystoduodenostomy, and Roux-en-Y cystoje-
junostomy. Internal drainage can also be achieved en-
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doscopically with the use of a transpapillary stent or,
if the cyst bulges into either the stomach or duode-
num, by means of an endoscopically created cystoen-
teric fistula. Reports of patients treated by endoscopic
cyst drainage indicate a success rate of 80 percent and
recurrence rates of 10 to 21 percent.!®!® Complica-
tions have been reported in 11 percent of patients and
a procedure-related mortality rate of 3 percent was
noted.%2

Pancreatic Ascites and Pleural Fistulas

Pancreatic juice can leak into the peritoneum from a
ruptured duct or pseudocyst, resulting in pancreatic as-
cites, or it can track into the pleural space, causing a
pancreaticopleural fistula. The diagnosis can be made
if paracentesis or thoracentesis yields fluid rich in pro-
tein and amylase. Half the patients so affected can be
cured by nonoperative methods, including repeated as-
piration; the administration of diuretic agents, carbonic
anhydrase inhibitors, or octreotide; and parenteral nu-
trition; but these methods may be associated with pro-
longed morbidity. Currently, most patients are treated
surgically by anastomosis of a defunctionalized Roux-
en-Y loop of jejunum to the site of the ductal rupture
or, if the ductal communication is in the pancreatic tail,
by distal pancreatectomy. Experience with the use of
endoscopically placed stents to treat pancreatic-duct
leaks is limited but suggests that, by bridging ductal
disruptions with a transpapillary stent, surgeons can
achieve short-term resolution in up to 90 percent of
patients.!” The long-term results, however, may still
depend on the underlying ductal disease, and surgical
intervention may be required for the long-term man-
agement of this problem.

Duodenal and Bile-Duct Obstruction

Symptomatic bile or duodenal obstruction, or both,
develops in 5 to 10 percent of patients with chronic
pancreatitis, usually those with large-duct disease. Ob-
struction may be caused by a pseudocyst in the head of
the gland or by the chronic inflammation and fibrosis
that is part of chronic pancreatitis. Treatment should
be directed at relieving the obstruction either by de-
compression of the pseudocyst or by the creation of
a gastrojejunostomy or choledochoenterostomy. Endo-
scopic stenting may provide an alternative approach to
the treatment of symptomatic bile-duct strictures in pa-
tients who are not considered to be good candidates for
surgery, 07109

We are indebted to Dr. Melissa Upton, Department of Pathology,
Beth Israel Hospital, Boston, for providing Figure 1.
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