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duodenum, and major retropancreatic vessels, and
preserves exocrine and endocrine pancreatic function.
This is achieved by avoiding partial resection of the
stomach, the duodenum, or the extrahepatic common
bile duct, which is the major difference compared with
the classical Whipple or the pylorus-preserving Whipple
operation.

Chronic pancreatitis: pain as a leading
clinical symptom

Chronic pancreatitis (CP) is a disease of increasing inci-
dence, characterized by a progressive destruction of the
exocrine parenchyma as a result of chronic inflam-
mation, and increasing fibrosis, which is associated
with recurrent attacks of intractable pain and increasing
degrees of exocrine and endocrine insufficiency.
Treatment of chronic pancreatitis is often a matter of
controversial debate between surgeons and gastroenter-
ologists. Because surgical techniques have steadily im-
proved and perioperative morbidity and mortality have
consistently declined over the years, the indications for
surgery are no longer limited by surgical shortcomings
and reservations based on surgical morbidity and
mortality.

Severe upper abdominal pain is one of the dominant
clinical symptoms of CP, and is probably the single most
important reason for the treatment of CP patients.
Unfortunately, the pain often does not respond to
analgesics,5–8 and is noted to persist in 85% and 55% of
conservatively managed patients 5 and 10 years after
diagnosis, respectively.9 In the past decade, several
hypotheses of pain pathogenesis have been proposed,
which continue to be controversially discussed. The
duct pressure-pain theory, one commonly suggested
hypothesis, proposes that increased intraductal and
parenchymal pressures are caused by obstruction or
stenosis of the main pancreatic duct. However, many
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Rationale for performing duodenum-preserving
pancreatic head resection

Duodenum-preserving pancreatic head resection
(DPPHR), first performed in 1972 by Hans Beger, was
introduced to treat pancreatic head-related compli-
cations of chronic pancreatitis (CP).1–3 The procedure
comprises a subtotal resection of the head of the pan-
creas with preservation of the body and tail of the
pancreas, the duodenum, and the stomach. To guar-
antee a sufficient blood supply to the remaining duo-
denum, a thin rim of the pancreas dorsal and close to
the duodenum is preserved.4 This procedure safely
removes the inflammatory mass in the head of pancreas
and thereby leads to decompression and/or drainage of
the main pancreatic duct, the common bile duct, the
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clinicians question whether this pressure could be the
sole cause of abdominal pain in CP. The failure of
octreotide treatment, known to potently inhibit exo-
crine pancreatic secretion, contradicts the pressure-pain
theory in many CP patients.10,11 This goes along with
surgical experience that up to 35% of patients with CP
who undergo duct drainage operations do not ex-
perience significant relief from the excruciating pain.12

In 1994, we investigated the relationship between pain
and pancreatic parenchymal pressure in 12 patients
undergoing surgery for CP and found, in contrast to
previous reports, that pancreatic parenchymal pressure
was not closely related to pain in CP patients.13 The
development of refined molecular biology techniques
has allowed us to study the pathogenesis of pain
mechanisms at the cellular level. Recent studies have
revealed that direct damage of intrapancreatic nerves
and the interaction of nerves and inflammatory cells
is associated with pain (neuro-immune interaction
theory).14–16 Furthermore, a significantly greater dia-
meter and density of nerves, in combination with de-
struction of their perineurium, a concomitant increase
of growth-associated protein 43 (GAP-43) and of pain-
transmitting neuropeptides such as substance P and
calcitonin-gene-related peptide (CGRP) in the intrinsic
neurons, and enlarged nerve fibers have been described
in CP.15,17 The morphological changes in pancreatic
nerves are associated with enhanced expression of
nerve growth factor (NGF) and its receptor TrkA, sug-
gesting that these factors promote nerve proliferation
and also contribute to pain in CP patients.18 All these
findings suggest that intrapancreatic nerves are growing
actively in CP and that combination of various neural
alterations may contribute significantly to the genera-
tion of pain in chronic pancreatitis.

Indications for surgery in chronic pancreatitis

Surgical intervention is mandated if persistent pain
cannot be adequately controlled by analgesics and when
complications such as common bile duct obstruction,
pancreatic duct obstruction, duodenal stenosis, and
involvement of major retropancreatic intestinal vessels
occur in the neighboring organs.19,20 Also, the suspicion
of pancreatic cancer is a definite indication for surgery in
CP patients. Recently, it was reported that surgery could
also have a positive influence on the further course of the
disease, postponing the final “burn-out” of the pancreas
and thereby the appearance of exocrine and endocrine
insufficiency.21 Because as many as 50% of all patients
with CP ultimately require surgical treatment,22–24 the
type of operative procedure and its long-term results
are important points that need to be addressed when
treatment strategies are evaluated for these patients.4

Options for surgical treatment for chronic pancreatitis

Surgical treatment of CP is broadly divided into drain-
age procedures and resection procedures. Drainage op-
erations, such as longitudinal pancreaticojejunostomy
(Partington-Rochelle),25 should always be considered
first because they do not lead to postoperative exocrine
and endocrine insufficiency. However, there are very
few specific indications for drainage procedures in CP
which lead to satisfying long-term results. A dilation of
the main pancreatic duct greater than 7mm with ob-
struction in the pancreatic head in the absence of pan-
creatic head enlargement by an inflammatory mass is an
ideal indication for performing a Partington-Rochelle
procedure.26 If drainage procedures are used without
adherence to specific criteria, the long-term results are
frequently disappointing.26 If an inflammatory mass is
present at any location in the pancreas, a resection pro-
cedure is indicated.

The Whipple procedure, proposed by Kausch in
191227 and brought into use with various modifications
by Whipple et al. in 1935,28 was originally developed to
treat malignant disease in the periampullary region.
Later in the century, as safety improved, this procedure
was also adopted for the treatment of benign pancreatic
disorders, including chronic pancreatitis. Over the
years, the Whipple procedure has become progressively
safer, and current reports in experienced centers with
adequate patient load show a hospital mortality under
5%.29–31 Until recently, the procedure served as the
standard operation for an inflammatory mass in the
pancreatic head in CP patients. However, there appears
to be little justification to treat a benign pancreatic
disease with a radical oncological operation that in-
cludes the removal of peripancreatic organs, which
are only secondarily involved in the disease. This fact
led to the development of organ-preserving procedures
specifically used to treat complications of chronic
pancreatitis.

The pylorus-preserving Whipple resection was origi-
nally introduced to treat malignant pancreatic head and
periampullary tumors, and represents a more organ-
preserving alternative to the classical Whipple opera-
tion.32 This surgical technique was established by
Watson in 194432 and re-introduced in clinical practice
by Traverso and Longmire in 1978.33 Nowadays it is
popularized as an alternative to the classical Whipple
resection. By preserving the stomach, the pylorus, and
the first part of the duodenum, the pylorus-preserving
Whipple resection offers protection against the postga-
strectomy syndrome, including gastric dumping.

Additionally, preservation of the pylorus prevents
reflux of bile and pancreatic juice, which can often lead
to gastritis and subsequent gastric ulceration. Long-
term follow-up studies reveal a substantial deterioration
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in the exocrine and endocrine pancreatic function.
More than one-third of the patients who undergo a
pylorus-preserving Whipple resection will need oral
pancreatic enzyme supplementation, and nearly 40% of
the patients will develop an insulin-dependent diabetes
mellitus within the first 5 years of the operation.34–37

Regarding quality of life, the pylorus-preserving
Whipple resection provides satisfying results. There is
postoperative weight gain in around 90% of the pa-
tients,35,38 and the operation leads to long-lasting pain
relief in 85%–95% of the patients during the first 5 years
postoperatively.35,38,39

The duodenum-preserving pancreatic head resection
(DPPHR) was first performed in 1972 by Hans Beger to
specifically treat the pancreatic head-related compli-
cations of patients with CP; the operation extended to
other organs neighboring the pancreas which were
secondarily involved by the disease.1–3 The procedure
was based on the observation that duct drainage pro-
cedures are often not sufficient in the treatment of
CP with persistent pain — especially in patients with
pancreatic head enlargement, who commonly pre-
sent with pancreatic head-related complications — and
that the Whipple procedure, and even the pylorus-
preserving Whipple, is an oncological operation which
represents surgical over-treatment of a benign disease.
In duodenum-preserving pancreatic head resection, the
pancreatic head is resected subtotally while preserving
the body and tail of the pancreas, the duodenum, the
stomach, and the extrahepatic bile duct. In comparison
to the classical and pylorus-preserving Whipple proce-
dures, DPPHR offers the major advantage of preser-
ving normal bilio-duodenal anatomy, including ampulla
of Vater function and a normal upper digestive route,
allowing normal food passage. Delayed gastric empty-
ing, observed in patients after the pylorus-preserving
Whipple operation, is not reported after DPPHR.40 Fur-
thermore, DPPHR is associated with a low incidence of
surgically induced diabetes mellitus.41 This is not sur-
prising, because the central role played by the duode-
num in the enteroinsular axis — providing for an
adequate insulin release — has been clearly highlighted
in experimental animal studies, in healthy subjects, and
in CP patients.42–44 Regarding exocrine pancreatic func-
tion, Klempa et al.45 reported less deterioration after
DPPHR than after the classical Whipple procedure, and
stated that this is one of the major advantages of con-
serving the stomach and the duodenum, which might be
related to the higher postoperative secretion of hor-
mones such as cholecystokinin (CCK). Our own pro-
spective, controlled, randomized study demonstrated
that CCK release was decreased to a greater extent in
patients 10 days after the pylorus-preserving Whipple
operation than in patients 10 days after DPPHR. In this
context, functional causes of neuroendocrine dysre-

gulation, such as denervation of the remaining gland
during the surgical procedure, cannot be ruled out. The
complexity of the neuro-humoral regulation of diges-
tion and absorption and physiological passage are best
preserved by a DPPHR.46 The guiding principle of this
modern operation is to specifically treat and remove
only the inflamed portions of the pancreatic head. Con-
sequently, the left part of the pancreas is mostly pre-
served and there is generally no major restriction of
pancreatic exocrine and endocrine function.

Duodenum-preserving pancreatic head resection
(DPPHR): surgical technique

The operative technique of a DPPHR consists of three
phases: first, after a midline laparotomy, wide exposure
of the pancreas is obtained by opening the gastrocolic
ligament. Then the duodenum and the pancreatic head
are mobilized by a wide Kocherization. Following this,
the pancreatic neck is dissected by tunneling under the
pancreas, and the neck of the pancreas is gently lifted
up, away from the portal vein/superior mesenteric vein,
taking care to avoid injury to these major retropan-
creatic vessels and smaller side branches. In the second
phase, multiple stay sutures (with Novafil/PDS 3/0 or
4/0, Davis and Geck; Ethicon, Johnson and Johnson)
are made in the pancreatic parenchyma, all along the
periphery of the pancreatic head. Besides providing
excellent hemostasis during subtotal resection of the
pancreatic head, they also serve as reference points for
the resection. This avoids inadvertent injury to the C-
loop of the duodenum and ensures that a cuff of pancre-
atic parenchyma (5mm, to a maximum of 10mm) along
this loop of the duodenum is left behind. The resection
of the pancreatic head begins with transsection over the
portal vein. The pancreatic head is resected subtotally
from the right border of the portal vein towards the
prepapillary common bile duct. Following subtotal re-
section of the pancreatic head, meticulous hemostasis of
the left pancreas is ensured. Lastly, the creation of
a Roux-en-Y loop of the jejunum is followed by an
end-to-side or an end-to-end pancreatico-jejunal anas-
tomosis, while another side-to-side reconstruction is
performed between the remaining pancreatic head
along the duodenum and the interposed jejunal loop
(Fig. 1). The anastomoses are always performed in two
layers. We prefer to use PDS 4/0 or 5/0 as suture mate-
rial. In instances of stenosis of the common bile duct in
the intrapancreatic segment, which cannot be decom-
pressed by resection of the surrounding pancreatic
head, or if the common bile duct is accidentally opened
during subtotal pancreatic head resection, an additional
biliary anastomosis can easily be performed. This
modification is always combined with a cholecystec-
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tomy. In patients with multiple stenoses and dilatations
in the left-side main pancreatic duct, a longitudinal inci-
sion of the main duct can be performed with reconstruc-
tion by a side-to-side pancreatico-jejunostomy, similar
to a Puestow operation.

Postoperative results following surgery in chronic
pancreatitis

Early and late results following DPPHR

In our series of 298 patients4 who underwent a DPPHR,
the patient population was 84% male (mean age, 44
years; range, 22 to 74 years) and 89% of the total group
were alcohol abusers. Abdominal pain (94%), inflam-
matory enlargement of the pancreatic head (83%),
common bile duct stenosis (48%), and pancreatic duct
obstruction (62%) were the predominant indications
for surgery. Additionally, compression of the peripan-
creatic vessels (17%) and some degree of duodenal
stenosis (32%) were found. Pronounced macromor-
phological alterations in the pancreatic head were
usually seen, with the development of small pseudo-
cysts, necrosis, and pancreatic stones. Preoperatively,
52% of our patients had normal blood glucose levels,
whereas 23% and 25% showed signs of subclinical
and overt insulin-dependent diabetes mellitus,
respectively.

Hospital mortality and morbidity after the DPPHR
were 1.01% and 28.5%, respectively. Three patients
died in the hospital — one after pulmonary embolism
and two from septic shock from leakage of the pan-
creatic anastomosis. Eighty-five patients (28.5%) had
early postoperative complications. Seventeen patients
(5.7%) required a relaparotomy because of an anasto-
motic leakage (n 5 5), an intra-abdominal abscess (n 5
3), bleeding (n 5 3), small-bowel obstruction (n 5 2),
septic shock (n 5 1), ischemia of the duodenum (n 5 1),
common bile duct stenosis (n 5 1) and an ulcer per-
foration (n 5 1). Thirty-five patients (11.7%) suffered
from medical complications such as pulmonary failure,
pneumonia, cardiocirculatory failure, and/or renal fail-
ure, but all these patients recovered thanks to intensive
medical support. Only six patients (2%) developed in-
sulin-dependent diabetes mellitus in the early post-
operative period, indicating that the DPPHR preserved
endocrine pancreatic function although the major part
of the pancreatic head parenchyma was resected. The
median duration of postoperative hospitalization was 13
days (range, 7 to 59 days).

Long-term postoperative follow-up was carried out in
232 patients (median, 6 years; range, 1 to 22 years).
Three patients died postoperatively, 40 patients were
lost to follow-up, and 23 patients (23 of 255 patients;
9%) died within a median follow-up period of 6 years.
In the late follow-up period, 62% (143/232) of the pa-
tients were pain-free, and 12% (28/232) had frequent
episodes of pain. Eighty-one percent (187/232) of the
patients experienced an increase in body weight after
surgery. The professional rehabilitation rate was 63%
(147/232). Eleven patients (5%) were unemployed and
74 patients (32%) had retired either because of age or
because of the disease. Only 2.6% of patients (6/232)
suffered from newly developed and therefore opera-
tion-induced insulin-dependent diabetes mellitus
(Table 1).

In 1999, quality of life was evaluated in a series of
303 patients with DPPHR,47 using a Karnofsky index,
which is a reliable and validated quality-of-life measure
consisting of a ten-point incremental scale from 0 to 100,
where the lower the score, the worse the level of inde-
pendent functioning.48 A Karnofsky index of 90 to 100
was found in 72% of the patients; an index of 80–90 was
found in 10%, and in 18% of the patients the index was
less than 80.

Comparison of DPPHR and pylorus-preserving
Whipple: results of a prospective, randomized,
unicenter controlled study

Recently a prospective, randomized, controlled trial
was performed to analyze the advantages and dis-
advantages of two competitive surgical procedures in 40

Fig. 1. Duodenum-preserving pancreatic head resection,
according to Beger2
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patients with CP: pylorus-preserving Whipple resection
versus DPPHR8,49 (Table 2).

The hospital mortality rate was zero and no
relaparotomy was necessary in either procedure. Short-
term postoperative morbidity was 20% in the pylorus-
preserving Whipple group and 15% in the DPPHR
group. In a 6-month follow-up, it was possible to include
19 of 20 patients with DPPHR and 17 of 20 patients with
pylorus-preserving Whipple. The lower incidence of re-
current pain after 6 months in the DPPHR group (6%

versus 33% in the pylorus-preserving Whipple group)
complements the two groups’ data for rehospitalization
(13% in the DPPHR group versus 27% in the pylorus-
preserving Whipple group), professional rehabilitation
(80% in the DPPHR group versus 67% in the pylorus-
preserving Whipple group), and body weight gain
(4.1 6 0.9kg in the DPPHR group versus 1.9 6 1.2 kg in
the pylorus-preserving Whipple group).

Preoperatively, blood glucose and insulin levels
following a standard test meal were comparable in pa-

Table 1. Late follow-up results in 232 patients with duodenum-preserving pancreatic
head resection (DPPHR)4

Pain None 143/232 62% }Infrequenta 61/232 26%88%

Frequentb 28/232 12%
Body weight Increased 187/232 81%

Weight loss 48/232 22%
Enzyme substitution Full 42/219 19%

Half dosage 97/219 44%
Occasionally 24/219 11%
None 56/219 26%

Newly developed insulin-dependent 6/232 2%
diabetes mellitus (early postop)

Professional rehabilitation Complete 147/232 63%
Unemployed 11/232 5%
Retiredc 74/232 32%

Rehospitalization 23/232 10%
a Pain occurring once a month or less; no need for regular analgesic medication
b Pain occurring weekly or daily, requiring analgesic medication
c Retired because of advanced age or disease

Table 2. Comparison of DPPHR and pylorus-preserving Whipple in patients with
chronic pancreatitis8

DPPHR Pylorus-preserving
(n 5 20) Whipple (n 5 20)

Postoperative morbidity
Stroke 0% 5%
Pancreatic fistula 0% 5%
Bleeding 10% 0%
Pulmonary complications 5% 2%
Relaparotomy 0% 0%
Mortality 0% 0%
Hospital stay (days) 13 (range, 8–21 days) 14 (range, 9–37 days)

Six-month follow-up results
Pain

None 75%* 40%*
Infrequent 19% 27%
Frequent 6% 33%

Body weight
Increased 88% 67%
Weight loss 0% 27%
Average increase 4.1 6 0.9 kg* 1.9 6 1.2 kg*

Professional rehabilitation 80% 67%
Rehospitalization 13% 27%

*P , 0.05
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tients randomized to either type of resection. After 6
months, patients in the pylorus-preserving Whipple
group revealed a pathologic glucose tolerance (Fig. 2A).
After 120 min, their median blood glucose tolerance
level was 139mg/dl, while that of the DPPHR group was
normal, at 90 mg/dl (P , 0.01). The median area under
the curve was 25.3 mg/dl per min (lower quartile, 18;
upper quartile, 31) in the pylorus-preserving Whipple
group and 20.5 mg/dl per min (lower quartile, 17; upper
quartile, 35) in the DPPHR group (P , 0.05). Pre-
operative insulin secretion was comparable in both
groups. The insulin secretion capacity in the pylorus-
preserving Whipple group decreased during the first 6
postoperative months, from 29.5 µE/ml per min to
24.5 µE/ml per min. In patients who underwent the
DPPHR, the insulin secretion capacity increased from
29.4 µE/ml per min to 32.1 µE/ml per min. The area
under the curve after 6 months was significantly differ-
ent in the two groups (Fig. 2B). These results demon-
strated that patients who underwent DPPHR had a
better glucose tolerance and a higher insulin secretion

capacity postoperatively than patients who underwent a
pylorus-preserving Whipple resection.

Surgical modifications of DPPHR

As a modification of the Beger procedure, in 1987 Frey
and Smith50 introduced longitudinal pancreaticojejunos-
tomy in combination with a local pancreatic head resec-
tion without dividing the pancreas above the portal vein
(Fig. 3). The concept of the Frey operation is to drain
the pancreas up to the second duct branches and to
emphasize the importance of freeing up the common
bile duct. Moreover, Frey and Smith noted that, with
this procedure, the common bile duct could often be
freed from the structures compressing it within the pan-
creatic segment, avoiding the necessity of performing a
separate biliary bypass. According to a prospective
study51 comparing DPPHR (20 patients) and the Frey
procedure (22 patients), postoperative pain relief and
maintenance of exocrine and endocrine pancreatic
function were favorable in both groups, and there was

Fig. 2A,B. Comparison of duodenum-
preserving pancreatic head resection
(DPPHR) and pylorus-preserving Whipple
in terms of A blood glucose level and B
plasma insulin level. Preoperative levels in
the DPPHR group and the pylorus-
preserving Whipple group (crosses). Post-
operative (after 6 months) levels in the
DPPHR group (triangles) and in the
pylorus-preserving Whipple group (closed
circles)
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no significant difference between the two groups. The
total relief of symptoms, the global quality-of-life and
working scores also did not differ significantly. How-
ever, these findings are not surprising, simply, because
in experienced hands, the Frey procedure increasingly
appears to be just a modification of the DPPHR and
its described modifications rather than a new surgical
principle.

Recently Izbicki and coworkers52 attempted to
modify the Frey procedure to also treat the so-called
small main pancreatic duct forms (main pancreatic duct
size, less than 3mm) of CP with a combination of duct
drainage and local resection, comprising a longitudinal
V-shaped excision of the ventral pancreas with subse-
quent drainage of secondary and tertiary ductal
branches by a longitudinal pancreatico-jejunostomy
(Fig. 4). The first results of a small patient population
(n 5 13) with a median follow-up time of 30 months
appear promising. There was permanent pain relief and
significant improvement in quality of life, and this pro-
cedure could be performed without mortality and with
low morbidity (15.4%).52

In 1990, Imaizumi and co-workers53 introduced the
duodenum-preserving total pancreatic head resection
with pancreaticoduodenostomy and choledochoduo-
denostomy. The interesting feature of this procedure is
complete resection of the pancreatic head and a more
physiological reconstruction. After resection of the pan-
creatic head, the blood supply to the duodenum de-

pends upon intramural blood flow. The blood supply to
the distal duodenum is maintained by preserving the
branches from the inferior pancreaticoduodenal artery
or mesoduodenal vessels. Because a Kocher mobiliza-
tion is not performed in this approach, branches of the
portal vein are drained into the retroperitoneum. The
reconstruction in this procedure is characterized by an
end-to-side anastomosis of the residual pancreatic duct

Fig. 3. Modification of the duodenum-preserving pancreatic
head resection, according to Frey and Smith50

Fig. 4. Modification of the duodenum-preserving pancreatic
head resection in patients with small pancreatic duct disease,
according to Izbicki et al.52

Fig. 5. Modification of the duodenum-preserving pancreatic
head resection, according to Imaizumi et al.53
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and the common bile duct to the C-loop of the pre-
served duodenum (Fig. 5). After this reconstruction, the
bile and pancreatic juice are physiologically mixed with
the food in the duodenum and a blind loop does not
exist. The effectiveness of this procedure has not yet
been evaluated, since the number of patients who
underwent this procedure was not high enough for
systematic analysis.53

Based on an anatomical study on autopsy materials,
in 1996 Kimura and coworkers54,55 also proposed a
modification of the DPPHR. Their reports described
duodenum-preserving subtotal pancreatic head resec-
tion, performed in a patient with a mucin-producing
pancreatic tumor, followed by a pancreatico-gastric
anastomosis. A small part of the pancreatic head —
between the duodenum, the anterior superior pancrea-
ticoduodenal artery, and the common bile duct — was
not removed, because the artery which supplies the
ampulla of Vater runs in this region.55 The connective
tissue membrane of the posterior surface of the pan-
creas was carefully kept intact to preserve the pancrea-
ticoduodenal arteries and veins (Fig. 6).

Conclusions

Duodenum-preserving pancreatic head resection was
initially performed to treat pancreatic head-related
complications in patients with chronic pancreatitis.
It was based on the experience that pancreatic duct
drainage procedures often do not relieve pain over
the long term and that the Whipple procedure and its

variations, including the pylorus-preserving Whipple,
are oncological operations which constitute surgical
overtreatment for a benign pancreatic disease. The
effectiveness of duodenum-preserving pancreatic
head resection has been evaluated in several studies.
With regard to pain relief, postoperative mortality and
morbidity, weight gain, professional rehabilitation, re-
hospitalization, and preservation of endocrine and exo-
crine pancreatic function, the duodenum-preserving
pancreatic head resection demonstrates a clear advan-
tage over other surgical and interventional options.
Furthermore, duodenum-preserving pancreatic head
resection is an operation which incorporates the novel
knowledge of the pathophysiological mechanisms re-
sponsible for the inflammatory process, pain generation,
and glucose metabolism. We therefore firmly believe
that this modern operation should be considered as the
future standard in the management of chronic pan-
creatitis, especially when the main lesion is located in the
pancreatic head.

The specific indications of this operation for pancre-
atic head-related complications in patients with chronic
pancreatitis, as well as in patients with other pancreatic
disorders, have not been settled. Benign peripancreatic
lesions — including benign tumors, anomalous junc-
tions of the pancreatico-biliary ductal system, malfor-
mation of the main pancreatic duct, and cystic lesions of
the pancreatic head — may also be good indications for
this procedure. However, caution must be exercised in
malignant lesions, even when they appear to be low
grade.
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