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ABSTRACT: Chronic pancreatitis is an inflammatory disease characterized by the progressive replacement of the functional pancreatic
parenchyma with fibrotic tissue. This leads to exocrine and endocrine insufficiency. A typical clinical feature is recurrent,
severe upper abdominal pain, which negatively affects the patient's quality of life. Conservative treatment as the method of
first choice does not prevent irreversible changes in the pancreatic tissue. While endoscopic drainage can have some benefits
in the early stages of the disease, it is generally unsuccessful in the long term. Based on recent studies, surgical intervention
appears to be the most suitable treatment option for improving the patient's quality of life. It currently includes a wide range
of effective, proven drainage and resection procedures. Advances in surgical techniques and postsurgical intensive care have
increased the frequency of pancreatic surgeries, while improvements in diagnostic methods have increased the number of
patients who meet the indications for such surgery, including elderly and chronically ill patients. However, despite mortality
rates decreasing, high morbidity rates remain a problem. Currently, in patients with an inflammatory mass in the head of the
pancreas, pyloric and duodenal-preserving resection offers the best results. Different variants of these techniques appear
to produce similar results. Various techniques have shown similar outcomes in terms of mortality, morbidity, pain relief,
life expectancy and improved quality of life. The optimal timing of surgery has been addressed by several studies and most
surgeons now favor early surgical intervention in order to prevent extensive destruction of pancreatic tissue.
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ABBREVIATIONS

CP - chronic pancreatitis

DPPHR - duodenum-preserving pancreatectomy

HaPanEU - Harmonizing Diagnosis and Treatment of Chronic
Pancreatitis Across Europe

PPPD - preserving pancreatic head resection

TPIAT - total pancreatectomy with islet autotransplantation

INTRODUCTION

Chronic pancreatitis (CP) is an inflammatory disease characterized
by fibrosis and irreversible morphological changes in the
pancreatic tissue. The inflammatory process leads to significant
complications, including disabling pain and endocrine and
exocrine dysfunctions. The incidence of CP varies between
countries. European studies commonly report incidence rates
of around 5 per 100,000 [1, 2]. The main cause of CP in Western
countries is excessive alcohol consumption (accounting for 65-90%
of cases). This is followed by idiopathic cases (20-25%) and other
causes (5%) [1-3]. Chronic pain is the most common symptom,
varying greatly between patients in both frequency and severity,
which may range from mild to unrelenting, uncontrollable pain.
Other symptoms can develop due to fibrosis of adjacent organs
and vascular structures, leading to stenosis of the bile ducts and
duodenum and a gradual loss of endocrine and exocrine function,
resulting in maldigestion and diabetes mellitus [4]. The primary
goals of surgical intervention are pain relief, long-term pain
control, and prevention of complications in the surrounding
tissues and organs. So far, several effective surgical drainage
and resection techniques have been proven effective. Surgical
procedures for CP include resection of the pancreatic tissue,
pancreatic duct drainage, or a combination of the two. The choice
of surgery depends primarily on the morphological changes of
the pancreas and the location of the inflammatory process [5].

POLPRZEGLCHIR 2024: 96 (SUPL.1): 97-102

Chronic pancreatitis with Pancreatic Ductal Dilatation

Drainage procedures with pancreatic duct drainage to the jejunum
are indicated in patients with both chronic pain and a dilated main
pancreatic duct (>7 mm) [6, 7]. Ductal dilatation can be diffused
over the entire pancreas or, more often, specific to the region behind
the stricture. In many patients, pancreaticoliths can be found in
the main or secondary ducts [5].

In 1954, first Zollinger and then DuVal described internal retrograde
drainage of the pancreas by pancreaticojejunostomy, performing
a distal pancreatectomy with splenectomy. Improving this
procedure, Puestow and Gillesby introduced a lateral (longitudinal)
opening of the pancreatic duct, including removal of the pancreatic
tail and spleen [8]. Subsequently, Partington and Rochelle presented
a modification of the Puestow-Gillesby approach in 1960.

The Partington-Rochelle procedure (lateral pancreatojejunostomy)

The Partington-Rochelle procedure is the surgery of choice for
a dilated main pancreatic duct with no inflammatory process in the
head of the pancreas and no signs of biliary obstruction [9]. During
this procedure, the head of the pancreas and the duodenum are fully
mobilized by the Kocher maneuver. The anterior surface of the pancreas
is exposed after cutting the gastrocolic ligament through the omental
bursa (Fig. 1.). The enlarged duct can be found macroscopically by
palpation, intraoperative ultrasound, or fine-needle aspiration of the
pancreatic fluid. The duct is then incised along its entire length to
remove stones and leaving all strictures open. The spleen is preserved
during this procedure. The operation is completed by creating
a pancreatojejunostomy using Roux-en-Y anastomosis.

Chronic pancreatitis With an Enlarged Pancreatic Head

The surgical outcomes of pancreatic duct drainage procedures fail in
the long-term because they do not address the inflammatory mass
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Fig.1. The Partington-Rochelle procedure (lateral pancreatojejunostomy).

Fig.2. The Kausch-Whipple procedure.

Fig.3. The Beger procedure.

in the head of the pancreas, which is thought to be the pacemaker
of pain in chronic pancreatitis [10]. Over the years, the Kausch-
-Whipple procedure and other procedures for removing a portion
of the head of the pancreas have been the surgical standard in the
treatment of patients with chronic pancreatitis and an enlarged
pancreatic head (Fig. 2.) [11]. Patients with an isolated inflammatory
mass without dilatation of the main duct benefit from either
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resection alone or a hybrid procedure that combines resection
and drainage.

Partial Pancreatoduodenectomy

One of the advantages of partial pancreatoduodenectomy compared
to duodenum-preserving techniques is the potential it offers for
radical oncological procedures in cases where malignancy is
suspected. Another advantage of this technique is that it allows
for the resolution of simultaneous obstruction of the duodenum
and the common bile duct, if necessary. The major disadvantage
of this procedure is the need to resect the duodenum, pylorus,
and common bile duct, which is associated with considerable side
effects and reduced quality of life [12].

The Beger Procedure

To avoid some of the adverse consequences of pancreatoduode-
nectomy, Beger developed a procedure that allows duodenum-pre-
serving resection of the head of the pancreas in patients suffering
from intractable pain [13]. Using this method, only a small part of
the pancreatic tissue is left on the duodenum. The stomach and
common bile duct are not resected. Bilateral pancreatojejunostomy
is performed on a small part of the remaining pancreatic tissue
attached to the duodenum and distal pancreas (Fig. 3.). The Beger
procedure’s advantage over pancreatoduodenectomy is the prese-
rvation of the duodenum and the need to perform only anastomo-
sis on both sides of the pancreas. The Beger procedure is known to
reduce postoperative morbidity and mortality [14].

The Frey Procedure

In patients with both chronic pain and a dilated main pancreatic
duct (27 mm), the procedure introduced by Frey and Izbicky is
indicated [15]. This comprises limited anterior pancreatic head
resection and drainage of the main duct. In this procedure, the distal
part of the pancreatic head is left in place and the pancreatic duct
is drained longitudinally along its entire length (Fig. 4.). Drainage
is achieved using a lateral pancreatojejunostomy. An advantage
of the Frey procedure over complete pancreatic head resection is
that it allows the ductal lesions in the remaining pancreatic tissue
to be therapeutically affected. A disadvantage of leaving a margin
of pancreatic tissue in place is the possibility of leaving traces of
the active disease with it.

The Berne Procedure

In patients with an inflammatory mass in the pancreatic head but no
duct dilatation, the Berne procedure — a modification of the Beger
procedure described in 2001 by Biichler — may be performed [16]. In
principle, this is a limited anterior resection of the pancreatic head
with a pancreatojejunostomy without transection over the portal
vein and mesenteric vessels (Fig. 5.). Unlike the Frey technique,
no longitudinal incision of the gland is performed and only one
anastomosis is used for reconstruction.

CP With Diffuse Sclerosis or Involvement of the Small Ducts

In patients without dominant ductal involvement, CP is characterized
by atrophy of the parenchyma and diffuse pancreatic fibrosis with
calcifications. In these patients, total or subtotal pancreatectomy is
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indicated, making treatment challenging. However, these surgeries
have previously been abandoned because of the significant mortality
associated with endocrine and exocrine insufficiencies.

Longitudinal V-Shaped Excision of the Ventral Pancreas

CP of the small ducts used to be considered a classic indication
for more extensive resection. This surgical choice balanced the
therapeutic benefits of successful pain relief against the loss of
most pancreatic functions and the significant risk of perioperative
mortality and morbidity. To bypass these detrimental effects in
patients with small duct involvement, Izbicky developed the ventral
pancreas V-shaped excision (Fig. 6.) [17]. This protects patients from
unnecessary resections. In this form of CP, longitudinal V-shaped
excision of the ventral pancreas is a safe and effective alternative to
resection procedures. The resected part of the pancreas is closed
with anterolateral pancreatojejunoanastomosis.

The Hamburg Procedure

For patients with small duct diseases with an enlarged head of the
pancreas or a dilated duct, the Hamburg procedure, also presented
by Izbicky, is suitable. It combines the advantages of the Beger and
Frey procedures with a radical resection of the head and a V-shaped
excision of the body of the pancreas along the pancreatic duct.
With this modification, the transection of the pancreas above the
portal vein and the superior mesenteric vein is avoided and the
risk of bleeding is reduced [18].

DISCUSSION

Pain is the most disabling symptom of CP; it can vary widely
between patients based on pancreatic damage. Pain is divided
into two types, based on intensity and duration. Type A is
intermittent pain with long pain-free intervals that can be managed
conservatively. Meanwhile, Type B is constant pain with severe
exacerbations, which are a manifestation of complications, such
as pseudocyst or ductal obstruction of the pancreas [19].

In the current literature and guidelines for the treatment of Type B CP,
there are discrepancies regarding the timing and choice of treatment
(surgical intervention or endoscopy) [20—22]. In 2017, the guidelines
“Harmonizing Diagnosis and Treatment of Chronic Pancreatitis Across
Europe” (HaPanEU) were published [23]. This document outlines
a multidisciplinary step-up approach in the treatment of chronic
pain. The first step includes dietary measures, lifestyle management
(alcohol and smoking cessation), and analgesic administration. If pain
persists despite this conservative treatment, an endoscopic approach is
recommended as the next step. If sufficient pain relief is not achieved
one year after endoscopic treatment, surgery should be proposed to
the patient. In recent years, however, several studies have compared
the step-up procedure with early surgery and found early surgical
treatment superior to conservative endoscopic measures in terms of
pain and improved quality of life [23—25]. Delayed surgical treatment
was associated with prolonged opioid overuse, multiple endoscopic
interventions, and repeated episodes of severe pain [26].

To address the issue of optimal timing of surgical interventions for
CP, a Dutch research group conducted the ESCAPE trial [27]. This
was a multicenter, randomized clinical trial involving 30 Dutch
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Fig. 4. The Frey procedure.

Fig.5. The Berne procedure.

Fig. 6. Longitudinal V-Shaped Excision of the Ventral Pancreas.

hospitals. From April 2011 to September 2016, 88 patients with Type
B CP were controlled. The inclusion criteria were dilatation of the

99



REVIEW ARTICLE

main pancreatic duct and recent initiation of analgesic treatment
with opioids. The patients were randomized to either the step-up
protocols or surgery within 6 weeks. Izbicky pain score was used
as the primary evaluation method [28]. The total cohort consisted
of 88 patients (mean age, 52 years; 21 [24%] women), of whom
85 (97%) completed the 18-month follow-up. During this period, the
patients who underwent surgical procedures showed a lower average
Izbicky pain score (37 vs. 49). At the end of follow-up, complete
or partial pain relief was achieved in 58% of the patients who had
undergone early surgery vs. 39% of the patients in the step-up
group. The total number of interventions was also lower in the
group of early surgery patients. Mortality, the length and frequency
of hospitalizations, pancreatic function, and quality of life did not
differ significantly between the two groups (27% vs. 25%) [27]. The
results of the ESCAPE study have confirmed the importance of
early surgical intervention to prevent extensive destruction of the
pancreatic parenchyma.

Today, the choice of surgery depends primarily on the morphological
changes and the location of inflammatory processes. Surgeries with
pancreatic ducts draining to the jejunum are indicated in patients with
both chronic pain and dilatation of the main pancreatic duct 7, 29].
These drainage surgeries aim to preserve the maximum amount of
pancreatic tissue. However, there is often an inflammatory mass in
the pancreatic head. In such cases, this approach does not address
the underlying cause of the disease. Nowadays, the only appropriate
indication for such a drainage operation is an isolated pathology in
the ductal system, without an inflammatory mass in the head of
the pancreas. In such selected patients, pain relief was shown to be
around 60-70% with a low mortality rate [30]. However, it is rarely
possible to achieve long-term pain relief with drainage procedures.

Following the Partington-Rochelle procedure, about 25-45% of
patients have satisfactory long-term pain relief [31]. Subsequent
surgery in those whose pain returns usually reveals an enlarged
pancreatic head, with an inflammatory mass as the source of the
pain. These patients experience long-term pain relief only after
resection of the pancreatic head. Therefore, resection procedures
have become a standard surgical approach. When malignancy
is suspected, early radical surgery is standard practice. This may
be either the classic Whipple procedure or pylorus-preserving
resection. After previously falling into disfavor, this type of
surgery has been revived in recent years in some centers with
total pancreatectomy with islet autotransplantation (TPIAT). In
this procedure, the pancreas is removed, as the source of pain,
while islet cell function is preserved by their reimplantation into
the portal circulation [32]. TPIAT is considered most effective in
patients with hereditary pancreatitis and small duct involvement.
Previous pancreatic surgery is a contraindication for performing
TPIAT in some centers because the intervention significantly
reduces islet mass. In expert centers, there are strict criteria for
TPIAT suitability. A study of TPIAT effectiveness found sustained
pain relief in 82% of patients 10 years after surgery and in up to
90% after 15 years. Among the studied TPIAT patients, 26—55%
were not dependent on insulin [33].

Since many patients develop exocrine insufficiency and/or diabetes
mellitus after Whipple surgery, less radical resections are preferred,
the most common of which are pylorus-preserving pancreatic head
resection (PPPD) and duodenum-preserving pancreatectomy
(DPPHR) [34]. The aim of all duodenum-preserving pancreatectomies
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is to remove the inflammatory mass and leave as much intact
pancreatic parenchyma as possible, while the gastroduodenal passage
and the continuity of the common bile duct remain intact.

A major advantage of DPPHR is that in addition to preserving
the duodenum, stomach, and gallbladder, it also preserves the
endocrine system. DPPHR is a demanding surgical technique,
but its superiority over PPPD has been demonstrated by several
randomized studies [35-37]. In patients with an inflammatory mass
in the head of the pancreas, DPPHR results are favorable in up to
90% of patients [38]. A meta-analysis of several randomized clinical
trials comparing pancreatoduodenectomy and DPPHR concluded
that the two procedures are equally effective in terms of pain relief,
overall morbidity, and the occurrence of postoperative endocrine
and exocrine insufficiency. However, DPPHR was found to produce
better outcomes in terms of postoperative weight gain and long-
term quality of life [39]. Moreover, consistently shorter operative
times were observed in DPPHR. In 2010, Diener et al. published
the ChroPac-Trial protocol, the results of which were published
in 2017 [40]. This was the first large, multicenter randomized
controlled trial to compare DPPHR with pancreatoduodenectomy.
The study included 250 CP patients with inflammatory masses.
The primary goal was to evaluate the patients’ quality of life
24 months after surgery. The study showed significant improvements
in the quality of life and pain scores of all the patients, regardless
of which surgery they had received, with no significant differences
between the groups [41].

Another topic that has been the subject of recent debate is the
need for drainage after pancreatic resection. Despite some studies
favoring pancreatic resection without intra-abdominal drainage
[42], routine elimination of drains has not yet been proven [43].
The majority of pancreatic surgeons still consider routine insertion
of intra-abdominal drains necessary [44, 45]. The DRAPA study
compared two types of intra-abdominal drains after pancreatic
resection and their effect on pancreatic fistulas and postoperative
complications. Patients undergoing pancreatic resection were
randomized to either a group with closed vacuum drains or
a group with closed passive drainage. The study concluded that
the type of drain did not affect the number of postoperative
pancreatic fistulas. Passive drainage was found to carry a higher
risk of obstruction, whereas closed vacuum drainage systems
maintained patency for longer with no increase in the rate of
postoperative complications [46].

CONCLUSION

Long-term pain relief, resolution of associated complications,
and improvement of the patient’s quality of life remain the
primary goals in the treatment of CP. This is best achieved by an
interdisciplinary team of radiologists, pain management specialists,
gastroenterologists, and surgeons. Endoscopic drainage may be
important especially in the earlier stages of the disease. However,
the available evidence suggests that in advanced CP, surgery is the
most beneficial treatment option, providing better overall outcomes
and longer-lasting results than interventional endoscopy.

Until recently, the optimal timing of surgery was uncertain.
The previous practice of delaying surgery until all other options
have failed has been abandoned, because the advantages of early
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surgical intervention have been demonstrated — particularly its
minimization of pancreatic tissue destruction. It has been shown
that in patients without pancreatic head enlargement, drainage
procedures are safe and effective, especially for short-term pain
relief, though they often fail in the long-term. When a pancreatic
head inflammatory mass in present, pylorus- and duodenum-
preserving procedures currently offer the best outcomes for patients
with intractable pain. Therefore, these should be adopted as the
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standard of care. Variations of these techniques appear to yield
similar results.
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The future of CP surgery should consist of thorough screening
and early differentiation of malignant tumors from any chronic
inflammatory processes in the head of the pancreas.
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