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Pancreatic Head Mass: How Can We Treat It ?
Chronic Pancreatitis: Conservative Treatment

Pap Ákos

Gastroenterology Department, MÁV Hospital Budapest. Budapest, Hungary

The main goal of conservative treatment for
chronic pancreatitis is to relieve pain and
prevent or substitute functional insufficiency
without surgery. Pain and functional
deterioration in chronic pancreatitis is
multifactorial. Intermittent attacks of pain
with temporary functional deterioration may
originate from recurrent tissue necrosis and
inflammation provoked by alcohol
consumption or other causes of recurrent
pancreatitis, while chronic pain with
progressive pancreatic insufficiency may be
secondary to segmental hypertension due to
ductular strictures and stones [1]. The chronic
inflammatory process may also involve
increased intrapancreatic pressure [2] with
ischemia [3], neural inflammation and
scarring [4], intra - and peripancreatic fluid
collections and pseudocysts [5], common bile
duct stenosis and/or duodenal compression [6]
and papillitis [7], all resulting in the
precipitation of relapses and fluctuating pain.
Both the inflammatory process and ductular
hypertension can diminish with the
development of severe pancreatic
insufficiency and the pain may disappear in
several cases [8]. It seems that the "burned
out" state of pancreatitis, if it occurs, takes
more than 10 years and the balance is
distorted with an almost total loss of exocrine
and endocrine function with severe diabetic
and/or alcoholic neuropathy and malnutrition.
Surgery in alcoholic patients may accelerate
these processes [8]. The capability of the
pancreas to regenerate is well demonstrated in
animal studies [9, 10] as well as in patients
with chronic pancreatitis [11-14] However,
even after longitudinal
pancreaticojejunostomy [15] or after the more

sophisticated duodenum-preserving resections
of the head of the pancreas [16, 17], some
pancreatic tissue is lost and gastrointestinal
integrity and/or motility is altered. Early and
late morbidity with some mortality, a rather
long hospital stay and the additional expenses
of everlasting substitution therapy stimulate
intensive research for new interventional
procedures to relieve pancreatic pain and
prevent functional deterioration without
surgery.

Occlusion Therapy

To achieve the "burned out" state of chronic
pancreatitis, occlusion of the pancreatic duct
has been carried out by means of surgery or
via endoscopic canulation of the papilla of
Vater [18]. It was stated that the number of
relapses diminished somewhat after these
procedures, but functional changes of the
pancreas have not been examined.
In our study [19], complex monitoring of
exocrine (secretin-pancreozymin and/or
Lundh tests, starch tolerance and Lipiodol
tests, fat balance) and endocrine (glucose
tolerance) functions was performed before
and/or after occlusion of the pancreatic duct
in 15 patients. Endoscopic occlusion was
carried out using Ethiblock [20]. In 6 cases,
the pancreatic duct was filled with Ethiblock
or Neopren during surgery. In these patients,
simultaneous ligature completed occlusion of
the pancreatic outlet while the opening of the
common bile duct was assured by
papillotomy. Temporary obstruction of the
pancreatic duct did not result in any long-
lasting symptom- and relapse-free situations
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in most of the patients with chronic relapsing
pancreatitis. The secretory capacity of the
pancreas measured by different indirect and
direct tests did not diminish sufficiently even
after the surgical procedure. The uneven
results of occlusion treatment may be
explained by the rapid recanalization of the
pancreatic duct caused by the high secretory
pressure of the pancreas pushing out the glue
through the loosened ligature. The Santorini
duct may provide an alternative route for this
movement as was observed endoscopically in
one patient.
Regained secretory capacity of the pancreas
may not be the sole factor provoking further
relapses, and alterations of the duct system
may interfere with secretory changes.
The main advantage of endoscopic treatment
was that it did not need surgical intervention
and in cases with uneven results it could be
repeated.
In the cases of severe pancreatic insufficiency
with significantly decreased secretory
pressure, the results seem to be better and the
risk of acute pancreatitis provoked by partial
obstruction diminishes. Therefore, previous
functional examination for the selection of
patients seems to be mandatory.

Jejunal Feeding for Chronic Pancreatitis
with Severe Necrosis

In pancreatitis, total parenteral nutrition was
shown to enhance bacterial translocation
through the atrophied bowel wall. Jejunal
feeding seems to maintain the physiological
motility of the gut, to prevent atrophy of the
villi, to increase mesenteric circulation and to
put the pancreas into rest. The slow,
continuous infusion of nutrients did not
interrupt the pancreatic volume and
bicarbonate changes characterizing the
interdigestive phases, "postprandial" peak and
integrated secretions were the same as during
basal secretion [21].
We have developed an endoscopic technique
to place the naso-jejunal tube into the second
loop of the jejunum through the working
channel of the endoscope with the aid of a
guidewire and pusher [22]. Using this
technique, jejunal perfusion can be carried out

without delay, and the pain regularly
disappears in 1 to 2 days while the acute fluid
collections and inflammatory alterations are
resolved in 1 to 2 weeks.
In cases of chronic calcifying pancreatitis,
serious necrosis can develop in the residual
pancreas, resulting in acute pancreatitis-like
disease. Using nasojejunal tube feeding, a
better healing rate can be achieved with less
endoscopic intervention or surgery than in the
parenteral nutrition group. Duration of
nutrition and hospitalization is shorter.
Financially, jejunal feeding is better than
parenteral nutrition.
In our series of 19 patients, the computed
tomography scans also showed more than
20% necrosis in the residual pancreas. In 12
cases, jejunal feeding was used for nutrition
via an endoscopically placed nasojejunal
feeding tube. In this group, only 2 patients
were operated on because of complications
from pancreatitis. In 7 cases, hypocaloric
parenteral nutrition was used for feeding. In
this group, 4 patients were operated on and 1
patient required endoscopic intervention.

Endoscopic Papillotomy for Chronic
Pancreatitis

The incidence of common bile duct stricture
due to fibrosis and/or inflammation requiring
biliary bypass may be as high as 57% [6].
Endoscopic papillotomy with biliary stent
placement, with or without nasobiliary lavage
for prevention and treatment of cholangitis,
can render surgery unnecessary [23], but
clogging of the endoprosthesis with
suppurative cholangitis is a frequent
complication during the long period necessary
for recovery. During a 4-year period, 62
patients with biliary stenosis due to chronic
calcifying pancreatitis were stented in our
institution. 32% had had previous pancreatic
surgery. The cause of biliary obstruction was
chronic calcifying pancreatitis with (24%) or
without (56%) pseudocyst in the head of the
pancreas or with acute relapse of the disease
(11%) and chronic obstructive pancreatitis
(8%). Forty-eight patients received a simple
10F drain as a result of a recent attack of
chronic pancreatitis. In 16 patients with more
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stable chronic calcifying pancreatitis, a
second large stent, and in 2 similar cases three
10F stents, were placed into the common bile
duct during a 3-6 month accommodation
period. In 10 patients, a jejunal tube for
jejunal feeding was placed at the same
endoscopy to accelerate recovery from the
relapse of the disease. In 18 patients,
temporary naso-biliary drainage was
necessary to prevent suppurative cholangitis
and early clogging of the stents. Patients were
monitored by ultrasonography and laboratory
tests every 3 months, and by endoscopic
retrograde cholangiopancreatography every 6
months. Stent obstruction occurred in 34% of
the cases with one drain in place. The others
recovered from the biliary stenosis or they
were supplied with a second stent. Biliary
drainage remained satisfactory for more time
in the patients with multiple stents and
occlusion occurred only in 17%. It seems that
endoscopic stenting can replace surgical
bypass for biliary stenosis caused by chronic
pancreatitis. Multiple stents may dilate the
strictures progressively and remain patent for
the long recovery period necessary to stabilize
this progressive chronic disease.
Characteristic to chronic obstructive
pancreatitis is difficulty in pancreatic outflow
which increases ductal pressure resulting in
alterations of ductular permeability,
periductular inflammation and fibrosis with
dilatation of the main pancreatic duct [24].
Release of the obstruction with
pharmacological therapy (nitrates,
phosphodiesterase inhibitors, calcium
antagonists, β2 agonists [25] in Type III
sphincter of Oddi dysfunction or with surgical
or endoscopic double papillotomy in Type II
and Type I papillary stenosis) can relieve pain
and ameliorate outflow and pancreatic
function. The diagnosis of pancreatic
sphincter of Oddi dysfunction is based on
evocative tests: Nardi test, fatty meal or
secretin ultrasonography with laboratory
measurements and nitrate administration
with/or without hepatobiliary scintigraphy
and endoscopic manometry [7].
In chronic obstructive pancreatitis due to
primary odditis not responding to
pharmacological therapy, the treatment of

choice is the endoscopic double papillotomy.
According to our "old" technique [26], classic
endoscopic papillotomy of the biliary
sphincter is followed by endoscopic
septotomy only after several months in order
to avoid pancreatitis in these vulnerable cases.
Pain and amylase elevation in response to the
Nardi test (prostigmine-morphine
provocation; [7]) were only temporarily
diminished after biliary papillotomy but a
definitive symptom free state and functional
recovery occurred only after papillotomy of
the sphincter pancreaticus proprius.
Functional and morphological results of
surgical and endoscopic double papillotomy
seem to be comparable [27]. Although
surgical cases in our study were already in
somewhat more advanced stages than the
endoscopic ones before surgical intervention
(more calcification and other alterations
needing supplementary surgery), the
pancreatic function proved to be surprisingly
good after both double sphincterotomies.
Pancreatic enzyme secretory responses to the
Lundh meal were increased by +61% and
+67% at the first check-up after surgical and
endoscopic double sphincterotomy,
respectively, which was further ameliorated
by achieving +115% at the second follow-up
examination. The endoscopic double
papillotomy better prevented the painful
relapses and functional deterioration of
chronic obstructive pancreatitis than the
surgical one because the earlier intervention
resulted in better decompression of the whole
ductular system.

Endoscopic Drainage of the Pancreatic
Duct with Extracorporeal Shock Wave
Lithotripsy (ESWL) and/or Lavage

Endoscopic therapies have been used with the
aim of alleviating ductal obstructions caused
by strictures and stones. Strictures may be
treated by balloons or dilating catheters but it
is better to follow dilation by stent placement
across the stricture [28, 29]. The stent has to
be removed as soon as possible because of
regular clogging after 2 to 6 months. In
addition, aggravation of ductographic changes
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may develop during the stent treatment [30].
Endoscopic techniques also have been used
for the removal of pancreatic stones after
endoscopic sphincterotomy with or without
fragmentation by ESWL [31, 32].
In 3 months, six patients with chronic
calcifying pancreatitis were treated with this
new method in our institution. Before the
treatment, we carried out endoscopic
sphincterotomy and septotomy in the
pancreatic duct, in order to accelerate stone
delivery. In most cases, we inserted a
nasoductal catheter into the pancreatic duct
for citrate lavage for a number of days. We
performed the ESWL with Midazolam and
Pethidine premedication in 1-3 seanses (15
kV, 1500 beats). In one of the 6 cases, this
intervention was unsuccessful. In all other
patients, the intraductal stones disappeared or
significantly disintegrated and the diameter of
the ducts diminished.
In these cases, the endoscopic papillotomy
can be performed directly through the
pancreatic duct because of the partial "burned
out" state of the disease which may also
explain that the shock waves rarely aggravate
pancreatitis. In our practice, pancreatic
papillotomy is performed only in patients
with dominant stricture at the level of the
papilla. In other cases, nasopancreatic
drainage is performed with a 5 to 7F catheter
without papillotomy for lavage with citrate. In
vitro dissolution of human pancreatic stones
with a highly diluted citrate solution was
demonstrated by the Marseille team [33].
During a 2-year period we performed 9
nasopancreatic drainages in 8 patients with
chronic calcifying pancreatitis [34]. The
pancreatic duct was continuously perfused
with a 50% mixture of isotonic citrate and
saline at an increasing rate of 1 to 3 mL/min.
for 4 days. A stone-free state of the main duct
was achieved in all but 2 cases. Pancreatic
pain disappeared on the second day of
perfusion and the patients remained pain free
for the 1-3 years of the follow-up period.
Pancreatic function controlled with Lundh test
before and repeatedly after perfusion in 5
patients recovered by +122% (range 0-360%).
In one female patient, enzyme secretory
capacity increased by +189% immediately

after treatment and it further ameliorated by
+360% during the next 3 months and
remained stable until the end of the 27-month
follow-up period. In 2 cases, no functional
recovery occurred although the pain
disappeared at least until their 1-year follow-
up.
Complications of lavage (temporary pain with
amylase elevations at high levels in one and
fever in another case in our study) are rare
and mild; the procedure can be repeated if the
pain eventually returns. This non-surgical
technique can be tried as a first step to relieve
pancreatic pain provoked by intraductal
strictures and/or stones.

Endoscopic Decompression of Pseudocysts

Most patients with pancreatic pseudocysts
have pain and other complications. Computed
tomography and/or ultrasonography assure
precise localization. Chronic pseudocysts
immediately adjacent to the stomach or
duodenum can be treated with internal
drainage via endoscopy. Using the bulging of
the pseudocyst on the wall as a guide, the cyst
is punctured with a diathermy needle and then
the hole is extended with a sphincterotome or
by dilation and drained with a nasocystic
and/or internal drain [35, 36]. Percutaneous
techniques are also frequently used [37].
We have developed a combined technique
composed of percutaneous ultrasound guided
fine needle puncture, aspiration of a 10-20
mL fluid sample for biochemical and
cytological examinations, filling the cyst with
10-15 mL of contrast material followed by X-
ray guided endoscopic diathermic needle
puncture of pseudocysts located 1 to 4 cm
from the gastric or duodenal wall and
nasocystic and/or internal drainage with 8-
10F catheter [38].
Up to the present time, we have performed
more than 120 cystenterostomies using this
method. In one third of them, there was no
clear bulging into the stomach or duodenum
and the pseudocyst was 1-3 cm away from the
wall. Complications were not increased with
increasing distance within such limits. One
perforation and one bleeding required
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surgery. Two patients died, one after surgery
as a result of cardiac insufficiency and the
other due to endotoxin sepsis in spite of
successful drainage of the infected
pseudocyst.
The endoscopic cystogastrostomy and
cystoduodenostomy are good alternative
treatments to surgical and percutaneous
drainage.

Percutaneous Celiac Plexus Block (PCPB)
for Pancreatic Pain

Symptomatic treatment of pain, the most
devastating symptom of chronic pancreatitis,
should involve a method which needs no
surgery, has a success rate of over 80% with
long-lasting effects but which can be repeated
without side effects if the pain eventually
returns. The PCPB block seems to fulfill these
criteria [39].
In a study at the Mayo Clinic [40], we have
reevaluated the effectiveness of a celiac
plexus block in chronic pancreatitis.
Three types of PCPB were applied to the
patients:
1. Diagnostic PCPB with two 15 mL

injections of 0.5% bupivacaine
(Marcaine) alone.

2. Therapeutic PCPB with two 15 mL
injections of 0.5% bupivacaine
followed by two 10 mL injections of
absolute alcohol.

3. Therapeutic PCPB with two 15 mL
injections of 0.5% bupivacaine mixed
with 40-120 mg of triamcinolone
diacetate or methylprednisolone
acetate.

When only the local anaesthetic bupivacaine
injected into the celiac plexus, only temporary
pain relief lasting for several hours or days
was obtained.
Alcoholic PCPB resulted in long lasting pain
relief. Pain relief was about the same after the
second treatment as after the first. The long
acting steroids significantly prolonged the
duration of pain relief as compared to that
achieved with the diagnostic PCPB.
Triamcinolone diacetate and
methylprednisolone acetate resulted in about

the same pain relief; moreover, there was no
correlation between the dose of steroids (40-
120 mg) and the duration of the pain free
period after blocks. In 75-81% of patients, the
pain relief was total for about 3-5 months.
Repeated blocks were as effective as the first;
unsuccessful treatments were followed by
injections which were effective Duration of
pain relief after alcoholic PCPBs applied to
CP patients was significantly longer than that
by steroid blocks. In calcified chronic
pancreatitis, with diabetes which required
insulin, the steroid PCPB was more effective
than in non-calcified, non-diabetic patients.
The steroid PCPBs seem to be advantageous
in chronic pancreatitis patients in whom a
series of blocks are necessary because of the
long duration of painful periods of the
disease. In these cases, blocks can present an
opportunity of avoiding surgery and/or
irreversible damage, and fibrosis of the celiac
plexus thought to be provoked by alcoholic
blocks.

Management of Pain and Functional
Deterioration in Chronic Pancreatitis

In our practice, when a patient with chronic
pancreatitis presents with pain or a
changeable pain pattern and/or deterioration
of pancreatic function, we try to determine
structural alterations behind the progression
(inflammation, pseudocyst, papillitis, stricture
or stone) and intend to treat them
interventionally [34]. For further regeneration
of the pancreas, we used to use intranasal
CCK-OP drops [12] and/or soybean treatment
[13] with promising results, but registration of
these treatment modalities failed because of
fear of cancer, although in ductular cancer
models, CCK and soybean, releasing
endogenous CCK do not stimulate but inhibit
pancreatic cancer development.
We advise patients to cease all alcohol intake
and smoking, administer fractional insulin
and large doses of exogenous enzymes and
some non-narcotic analgesics if necessary. If
this program for pain relief and functional
recovery does not work, we try percutaneous
celiac plexus blocks with long-lasting



JOP - Journal of the Pancreas 2000; 1(3 Suppl.) : 143-153

JOP – Journal Of the Pancreas  www.joplink.net   Vol.1, No. 3  September 2000 148

steroids. Only if all of these treatments fail,
do we recommend surgery.

Substitution Therapy in Steatorrhea

Manifestation of pancreatic insufficiency
depends on pancreatic function as well as on
gastrointestinal motility, gastric, biliary and
intestinal secretions, absorption, hormone
releases and postoperative situations. The
secondary factors may require special
corrections to achieve significant amelioration
of resistant steatorrhea.
Supplying enough lipase into the duodenum
to achieve more than 5-10% of normal
enzyme concentrations is associated with
abolition of steatorrhea in most cases [41].
However, recovery experiments in patients
who ingested different preparations have
demonstrated uneven lipase and somewhat
more trypsin and amylase activities in the
duodenum [42, 43]. There are two factors
involved in the rapid disappearance of
enzyme activities during their passage of
intestinal tract: gastric acid secretion and
proteolytic inactivation.

Gastric Function and Duodenal pH

In alcoholic chronic pancreatitis, when the
food has been emptied, gastric secretion is not
further buffered by meal, and intragastric,
then intraduodenal pH falls to 4 or less as
delivered acid cannot be equilibrated by
decreased bicarbonate secretion of the
diseased pancreas [44]. The low duodenal pH
decreases micellar concentrations of bile acids
and lipids by precipitating bile acids, although
postprandial secretion of bile is normal in
patients with pancreatic insufficiency. Raising
intraduodenal pH by giving H2-blockers
prevents precipitation of bile acids and
improves lipid digestion [45].
The major problem with unbuffered
postprandial gastric secretion in pancreatic
insufficiency is that the decreased duodenal
enzyme activity delivered by the diseased
acinar cells can be further diminished by acid
inactivation. Amylase and lipase are more
sensitive to low pH. Between pH 5 and pH 4,

first amylase and then lipase is inactivated
irreversibly while trypsin activity still remains
intact [46]. Therefore, acid inactivation of
lipase can only partially explain the uneven
results of substitution therapy in steatorrhea
when azotorrhea and carbohydrate
malabsorption do not present a problem in the
same patients. H2-blockers antacid therapy
was proposed and used as adjuvant treatment
but published results are contradictory [47]
and total abolishment of steatorrhea was only
rarely achieved using different although
gastric and duodenal pH was maintained
above pH 5 for a long time [41]. Results of
replacement therapy [48] and duodenal
recovery of enzymes [43] was not influenced
by hyperacidity or anacidity of patients, and
bypassing the stomach by duodenal
application of Viokase did not abolish
steatorrhea better than oral therapy [49].
Enteric coated tablets protecting the
preparates from acid secretion of the stomach
proved useless, and only newer microspheres
resulted in dose-dependent amelioration of
steatorrhea [50, 51]. Finally, acid stable
fungal lipase proved not to be more effective
than the enteric coated microspheres in
ameliorating steatorrhea [52].

Proteolytic Inactivation of Lipase

The role of pepsin in addition to that of acid
in the inactivation of pancreatic enzymes has
been previously investigated [41, 44] but its
clinical significance has not been separately
proven. Using in vitro experiments, we have
demonstrated that rapid inactivation of lipase
of different pancreatin preparations was in an
inverse relationship with trypsin activation,
and inhibiting trypsin activity with soybean
trypsin inhibitor significantly prolonged
survival of lipase during incubation in buffer
solution and in secretin-pancreozymin or
Lundh test-meal stimulated duodenal juice
[53]. The lipase activity of secretin-
pancreozymin stimulated duodenal juice
decreased faster than that stimulated by the
Lundh meal and a protein containing meal
prevented the inactivation of lipase of the
duodenal juice and most of the pancreatin
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preparates examined. Furthermore, some mg
of soybean trypsin inhibitor significantly
enhanced the effectiveness of crumbled
Panpur tablets which were without effect on
the steatorrhea of the same patients in the
enteric coated tablet form. Amylase proved to
be stable; some auto-inactivation of trypsin
was demonstrated at a later phase. It has been
proposed that proteolytic inactivation of
lipase can be prevented by increasing the
lipase-trypsin ratio to physiological levels and
by the amelioration of mixing the pancreatin
with protein containing meals [51, 53]. The
recently developed pancreatin preparations
work better although these requirements are
not sufficient (Figure 1).

Figure 1. Lipase-trypsin ratio.

In vivo studies in humans using non-
absorbable markers have demonstrated that
74% of amylase, 22% of trypsin and only 1%
of lipase delivered to the duodenum survived
transit to the ileum [54]. In vitro triolein and
bile acids had some protective effect on
lipolytic activity [55]. The proteolytic
inactivation of lipase and colipase can be also
prevented by proteins giving alternative
substrates for proteases [51, 53, 55]. The
protective effect of triglycerides requires
colipase to form a substrate-colipase-lipase
complex for fat digestion mainly in the
presence of bile.
In patients with alcoholic chronic pancreatitis,
the ratio of protease to lipase activity is high
in the duodenal juice because of trypsin and
chymotrypsin prevalent in pancreatic
secretion. Proteolytic inactivation of lipase in
these patients is more important than in
normal pancreatitis. Treating them with

pancreatic supplements containing a high
proportion of proteases may contribute to an
even faster inactivation of lipase [51, 53, 56]
and to the often-noted difficulty of correcting
steatorrhea [47-54]. In addition, the orthodox
clinical dogma about the high carbohydrate,
low protein and fat containing diet advised for
chronic pancreatitis patients may further
aggravate lipase survival. Although relapsing
pancreatitis with pain may indicate
restrictions in fat intake, medium-chain
triglycerides which are particularly suitable
substrates for lingual lipase [57] and can
absorb less stimulating pancreatic secretion
even without digestion could successfully
substitute long-chain triglycerides in dietetic
treatment of chronic pancreatitis. Other
phospholipid and cholesterol containing
meals (brain, egg yolk, liver) using
carboxylester lipase and phospholipase A2 for
digestion may also contribute to the survival
of pancreatic lipase by ameliorating the
formation of the micellar phase [57].
Ingestion of pancreatic supplements with
increased proteolytic activity was proposed to
diminish the pain of chronic pancreatitis by
suppressing pancreatic secretion via a
duodenopancreatic feedback mechanism [58].
This treatment which proved to be effective
only in patients with mild to moderate
pancreatic insufficiency [58] might produce
steatorrhea in severe insufficiency by
diminishing the survival of lipase [56] as well
as by blocking the trophic effect [12, 13] of
CCK release and/or the cholinergic
mechanism involved in the
duodenopancreatic feedback regulation.
Individual administration of high lipase or
high protease containing pancreatin
preparations adapted to the degree of
pancreatic insufficiency and to the different
meals in a galenic form which allows fast
mixing and segregation of proteases and
lipase to their substrate could ameliorate
substitution therapy in pancreatic
insufficiency.
In patients with diabetic pancreatitis, the level
of insulin is as important for proportionate
enzyme synthesis and secretion of acinar cells
as for prevention of diabetic disturbances and
complications. Spiking blood sugar levels or
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reactive hypoglycemia must be avoided by
equilibrated carbohydrate intake and
individualized, through insulin treatment if
required.

_____________________________________

Key words Celiac Plexus; Clinical Protocols;
Endoscopy, Digestive System; Recovery of
Function; Lithotripsy; Nutrition Disorders;
Pain; Pancreatic Disease; Pancreatic Extracts;
Sphincterotomy, Endoscopic

Abbreviations ESWL: extracorporeal shock
wave lithotripsy; PCPB: percutaneous celiac
plexus block

Correspondence
Ákos Pap
Gastroenterology Department
MÁV Hospital Budapest
Podmaniczky street 111
1062 Budapest
Hungary
Phone: +36-1-302.0841
Fax: +36-1-475.2669
E-mail address: papakos@mail.matav.hu

_____________________________________

References

1. Klöppel G. Pathology of chronic
pancreatitis and pancreatic pain. Acta Chir
Scand 1990; 156:261-5.

2. Ebbenhoj N, Borly L, Madsen P, Matsen
P. Pancreatic tissue fluid pressure during
drainage operation for chronic pancreatitis.
Scand J Gastroenterol 1990; 25:1041-5.

3. Reber HA, Karanjia ND, Alvarez C,
Leung FW, Widdison AL, Ashley SW, Lutrin
FJ. Pancreatic blood flow in cats with chronic
pancreatitis. Gastroenterology 1992; 103 652-
9.

4. Bockman DE, Büchler M, Malfertheiner
P, Beger HG. Analysis of nerves in chronic
pancreatitis. Gastroenterology 1988; 94:1459-
69.

5. Maule WF, Reber HA. Diagnosis and
management of pancreatic pseudocysts,
pancreatic ascites and pancreatic fistulas. In:
Go VLW, DiMagno EP, Gardner JD,
Lebenthal E, Reber HA, Scheele GA, eds.
The Pancreas: Biology, Pathobiology, and
Disease. 2nd ed. New York: Raven, 1993:741-
50.

6. Sugerman HJ, Barnhart GR, Newsome
HH. Selective drainage for pancreatic, biliary
and duodenal obstruction secondary to
chronic fibrosing pancreatitis. Ann Surg
1986; 203:558-67.

7. Lonovics J, Velõsy B, Madács L.
Sphincter od Oddi dyskinesia. In: Zágoni T,
ed. The Papilla of Vater. Budapest: Melania,
1997: 125-63.

8. Amman RW, Akovbiantz A, Largiader F,
Schüler G. Course and outcome of chronic
pancreatitis. Longitudinal study of a mixed
medical-surgical series of 245 patients.
Gastroenterology 1984; 86:820-8.

9. Pap Á. Pancreatic adaptation, growth and
regeneration in experimental chronic
pancreatitis. In: Beger HG, Büchler M,
Ditschuneit H, Maltfertheiner P, eds. Chronic
Pancreatitis, Research and Clinical
Management. Berlin, Heidelberg: Springer-
Verlag, 1990: 122-33.

10. Pap Á, Boros L, Hajnal F. Essential role
of cholecystokinin in pancreatic regeneration
after 60% distal resection in rats. Pancreas
1991; 4:412-8.

11. Pap Á, Flautner L, Karácsonyi S,
Szécsény A, Varró V. Recovery of pancreatic
function after distal resection for chronic
pancreatitis: regeneration or merely functional
amelioration? Mt Sinai J Med 1987; 54:409-
12.

12. Pap Á. Berger Z, Varró V. Trophic effect
of cholecystikinin-octapeptide in man: a new
way in the treatment of chronic pancreatitis?
Digestion, 1981; 21:163-8.

13. Pap Á, Berger Z, Varró V. Beneficial
effect of a soy flour diet in chronic
pancreatitis. Mt Sinai J Med 1983; 50:208-12.



JOP - Journal of the Pancreas 2000; 1(3 Suppl.) : 143-153

JOP – Journal Of the Pancreas  www.joplink.net   Vol.1, No. 3  September 2000 151

14. Pap Á, Berger Z, Varró V.
Complementary effect of cholecystokinin-
octapeptide and soy flour treatment in chronic
pancreatitis. Mt Sinai J Med 1984; 51:254-7.

15. Nealon WH, Townsend CM Jr, Thompson
JC. Operative drainage of the pancreatic duct
delays functional impairment in patients with
chronic pancreatitis: a prospective analysis.
Ann Surg 1988; 208:321-9.

16. Beger HG, Büchler M, Bittner R, Uhl W.
Duodenum preserving resection of the head of
the pancreas an alternative to Whipple's
procedure in chronic pancreatitis.
Hepatogastroenterology 1990; 37:283-9.
[90323762]

17. Frey GF, Smith GJ. Description and
rationale of a new operation for chronic
pancreatitis. Pancreas 1987; 2:701-7.

18. Rösch W, Philipp J, Gebhardt Ch.
Endoscopic duct obstruction in chronic
pancreatitis. Endoscopy 1979; 1:43-6.

19. Pap Á, Flautner L, Tihanyi T, Papp J,
Szécsényi A, Varró V. Pancreatic function
after endoscopic and surgical occlusion of the
pancreatic duct in patients with chronic
pancreatitis. Endoscopy 1985; 17:60-3.
[85179342]

20. Flautner L, Papp J, Tihanyi T, Pap Á,
Tulassay Zs, Kollin E, et al. Endoscopische
Occlusionsbehandlung bei Patienten mit
chronischer Pancreatitis. Chirurg 1985; 56:36-
40.

21. Hamvas J, Schwab R, Pap A. Jejunal
feeding in necrotising acute pancreatitis - a
retrospective study. Acta Chir Hung. 1999;
38:177-85. [20064122]

22. Pap Á, Hamvas J, Burai M, Topa L,
Balgha V. Endoscopic technique for
placement of nasojejunal feeding tube or
taking serial jejunal biopsies.
Gastroenterology 1995; 108:A382.

23. Pap Á, Topa L. Multiple stents for biliary
stenosis caused by chronic pancreatitis.
Digestion 1997; 58 (Suppl. 2): 9.

24. Sahel J, Sarles H. Chronic calcifying
pancreatitis and obstructive pancreatitis - Two
entities. In: Gyr KE, Singer MV, Sarles H,

eds. Pancreatitis. Concepts and Classification.
Amsterdam, New York, Oxford: Elsevier,
1984: 47-9.

25. Berger Z, Pap Á: The role of nitroglycerin
preparations in the treatment of post-acute
and chronic pancreatitis. Ther Hung 1993;
41:72-7.

26. Pap Á, Varró V. Chronic obstructive
pancreatitis provoked by isolated stenosis of
the sphincter pancreaticus proprius: Results of
double endsocopic papillotomy. Digestion
1987; 38:51.

27. Pap Á, Tihanyi T, Flautner L, Széchényi
A, Varró V. Recovery of pancreatic function
after surgical choledocho-wirsungoplasty or
double endoscopic papillotomy. Int J
Pancreatol 1988; 3 (Suppl. 2): S270.

28. Huibregtse K, Schneider B, Vrij AA,
Tytgat GN. Endoscopic pancreatic drainage in
chronic pancreatitis. Gastrointest Endosc
1988; 34:9-15.

29. Grimm H, Meyer WH, Nam VCH,
Soehendra N. New modalities for treating
chronic pancreatitis. Endoscopy 1989; 21:70-
4.

30. Kozarek RE. Pancreatic stents can induce
ductal changes consistent with chronic
pancreatitis. Gastrointest Endosc 1989;
35:A170.

31. Cremer M, Deviere J, Delhaye M,
Vandermeeren A, Baize M. Non-surgical
management of severe chronic pancreatitis.
Scand J Gastroenterol 1990; 175:77-84.
[96375642]

32. Sherman S, Lehman GA, Hawes RH,
Ponich T, Miller LS, Cohen LB, et al.
Pancreatic ductal stones: frequency of
successful endoscopic removal and
improvement in symptoms. Gastrointest
Endosc 1991; 37:511-7. [92038762]

33. Lohse J, Vérine HJ, Sarles H. Studies on
pancreatic stones. I. In vitro dissolution.
Digestion 1981; 21:125-32.

34. Pap A, Topa L, Berger Z, Flautner L,
Varró V. Pain relief and functional recovery
after endoscopic intervention for chronic



JOP - Journal of the Pancreas 2000; 1(3 Suppl.) : 143-153

JOP – Journal Of the Pancreas  www.joplink.net   Vol.1, No. 3  September 2000 152

pancreatitis. Scand J Gastroenterol 1998;
228:98-106. [99083008]

35. Cremer M, Deviere J, Engelholm L.
Endoscopic management of cysts and
pseudocysts in chronic pancreatitis: long term
follow-up after 7 years of experience.
Gastrointest Endosc 1989; 35:1-9. [89153853]

36. Sahel J. Endoscopic drainage of
pancreatic cysts. Endoscopy 1991; 21:181-4.
[96307445]

37. Freeny PC, Lewis GP, Traverso LW,
Ryan JA. Infected pancreatic fluid
collections: percutaneous catheter drainage.
Radiology 1988; 167:435-41.

38. Pap Á, Lippai G, Topa L, Berger Z.
Analyses of pseudocyst content punctured
before endoscopic drainage. Pancreas 1994;
6:A799.

39. Lebovits AH, Lefkowitz M. Pain
management of pancreatic carcinoma: a
review. Pain 1989; 36:1-11.

40. Pap Á, Nauss LA, DiMagno EP.
Percutaneous celiac plexus block (PCPB)
associated with pain relief in chronic
pancreatitis. Pancreas 1990; 5:725.

41. Regan PT, Malagelada JR, DiMagno EP,
Glanzman SL, Go VLW. Comperative effects
of antacids, cimetidine, and enteric coating on
the therapeutic response to oral enzymes in
severe pancreatic insufficiency. N Engl J Med
1977; 297: 854-8.

42. Ihse I, Lilja P, Lundquist I. Intestinal
concentrations of pancreatic enzymes
following pancreatic replacement therapy.
Scand J Gastroenterol 1980; 15:137-44.
[80213635]

43. Worning H. The effect of enzyme
substitution in patients with pancreatic
insufficiency. Scand J Gastroenterol 1980;
15:529-33.

44. DiMagno EP, Malagelada JR, Go VLW,
Moertel CG. Fate of orally ingested enzymes
in pancreatic insufficiency: comparison of
two dosage schedules. N Engl J Med . 1977;
296:1318-22.

45. Regan PT, Malagelada JR, DiMagno EP,
Go VLW. Reduced intraluminal bile acid
concentrations and fat maldigestionin
pancreatic insufficiency: correction by
treatment. Gastroenterology 1979; 77:285-9.

46. Legg EF, Spencer AM. Studies on the
stability of pancreatic enzymes in duodenal
fluid to storage temperature and pH. Clin
Chim Acta 1975; 65:175-9.

47. Roberts IM. Enzyme therapy for
malabsorption in exocrine pancreatic
insufficiency. Pancreas 1989; 4:496-503.

48. Pap Á, Varró V. Acid versus proteolytic
inactivation of lipase. Comparison of the
results of pancreatic replacement therapy with
Panpur and Creon. Dig Dis Sci 1987;
32:S1182.

49. Zerega J, Lerner S, Meyer JH. Direct
duodenal delivery of large doses of pancreatin
fails to normalize fat absorption in pancreatic
insufficiency. Gastroenterology 1987;
92:1709.

50. Dobrilla G. Management of chronic
pancreatitis. Focus on enzyme replacement
therapy. Int J Pancreatol 1989; 5:17-29.

51. Pap Á, Varró V. Replacement therapy in
pancreatic insufficiency with a new
pancreatin preparation respecting the
physiological ratio of lipase/trypsin activity.
Hepatogastroenterology 1988; 35:83-6.

52. Schneider MU, Knoll-Ruzicka ML,
Domschke S, Heptner G, Domschke W.
Pancreatic enzyme replacement therapy:
comparative effects of conventional and
enteric-coated microspheric pancreatin and
acid stable fungal enzyme preparations on
steatorrhea in chronic pancreatitis.
Hepatogastroenterology 1985; 32:97-102.

53. Pap Á, Varró V. Proteolytic inactivation
of lipase as a possible cause of the uneven
results obtained with enzyme substitution in
pancreatic insufficiency.
Hepatogastroenterology 1984; 31:47-50.
[84133755]

54. Layer P, Go VLW, DiMagno EP. Fate of
pancreatic enzymes during small intestinal



JOP - Journal of the Pancreas 2000; 1(3 Suppl.) : 143-153

JOP – Journal Of the Pancreas  www.joplink.net   Vol.1, No. 3  September 2000 153

aboral transit in humans. Am J Physiol 1986;
251:G475-80. [87023361]

55. Kelly DG, Bentley KJ, Sandberg RJ,
Zinsmeister AR, DiMagno EP. Do nutrients
and bile in human duodenal juice effect the
survival of lipase activity? Possible clinical
implications. Gastroenterology 1988;
94:A222.

56. Thiruvengadam R, DiMagno EP.
Inactivation of human lipase by proteases.
Am J Physiol 1988; 255:G476-81.

57. Borgström B. Luminal Digestion of Fats.
Go VLW, Gardner JD, Brooks FP, Lebenthal
E, DiMagno EP, Scheele GA, eds. New York:
Raven, 1986: 361-73.

58. Isakson G, Ihse I. Pain reduction by an
oral pancreatic enzyme preparation in chronic
pancreatitis. Dig Dis Sci 1983; 28:97-102.


