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Management of Chronic 
Pancreatitis
William P. Lancaster, MD, and David B. Adams, MD

Chronic pancreatitis (CP) is a chronic, progressive, inflamma-
tory disease of the pancreas that is characterized by irreversible 

destruction of functional pancreatic parenchyma and subsequent 
fibrosis. In the United States, the estimated incidence is 14 per 100,000 
with annual healthcare costs estimated to be greater than $2.6 billion.

The predominant clinical feature of CP is abdominal pain, most 
frequently epigastric often with radiation to the back. The pancreas 
is the most highly innervated visceral organ and the pain associated 
with CP is unmatched by other abdominal viscera. Characteristic of 
the CP pain syndrome is allodynia, hyperalgesia, and centralization 
of pain. Other common clinical features include signs related to loss 
of pancreatic parenchyma. Symptoms of exocrine pancreatic insuf-
ficiency include bloating, steatorrhea, weight loss or inability to gain 
weight. Progressive islet cell loss is manifested clinically as diabetes 
mellitus (type 3c). The exocrine, endocrine, and neurologic (chronic 
pain) dysfunction associated with CP do not follow a parallel course 
and each may progress at a different rate.

CP is a multifactorial disease with a strong genetic predisposition. 
Several risk factors known to contribute to the development of CP are 
summarized conveniently by the TIGAR- O classification in Box 2. 
Alcohol remains the most common risk factor for the development of 
CP in Western countries. However, the North American Pancreatitis 
Study group has recently reported that excessive alcohol consump-
tion is responsible for only 44.5% of CP cases, with the remaining 
cases attributable to other causes. It is likely that alcohol plays a lesser 
causative role in the development of pancreatitis with the actual 
mechanism being alcohol as an exacerbating factor of pre existing 
physiologic or genetic circumstances. Mutations in several genes, 
including cationic trypsin (PRSS1), pancreatic secretory trypsin 
inhibitor (SPINK1), and cystic fibrosis transmembrane conductance 
regulator (CFTR) contribute to the development and irreversible pro-
gression of CP. Although the genetic underpinnings of CP are con-
tinually and currently being elucidated, hereditary pancreatitis is an 
entity distinct from genetic pancreatitis with a more aggressive natu-
ral history. This disease is responsible for 2% to 3% of cases of CP in 
the United States and is caused by a germline mutation resulting in 
gain of function of the PRSS1 gene resulting in constitutively active 
cationic trypsin and subsequent pancreatic autodigestion and inflam-
mation. Patients experience early- onset CP, developing symptoms in 
many cases before the age of 20 years.

Autoimmune pancreatitis is a rare cause of CP seen in less than 
5% of patients. It is characterized by distinct radiologic and histo-
logic features, most often an inflammatory pancreatic head mass and 
biopsy showing lymphocytic infiltration without malignant cells. It is 
treated with corticosteroids with complete resolution in most cases.

 n DIAGNOSTIC EVALUATION
The evaluation of patient with suspected CP begins with a careful 
history and physical examination. The presenting complaint is most 
often abdominal pain that is often life- limiting and without clear eti-
ology. Attention should be paid to the location and character of the 
pain. Most commonly, patients describe epigastric burning pain that 
radiates to the middle of the back. The pain is often constant with 
few identifiable aggravating or alleviating factors. The patient should 
be questioned regarding dietary and bowel habits. Especially in the 
later stages of disease, patients will restrict their diet to carbohydrates 
alone and consume very little protein and fat because these cause 

their pain to worsen, and, in many cases, patients are malnourished 
though they are of normal or even overweight. Greasy, foamy, float-
ing, and frequent stools suggest steatorrhea and associated exocrine 
pancreas insufficiency.

Imaging studies are helpful in the diagnosis of CP. The most com-
mon imaging findings in the setting of CP were described recently in 
the NAPS2 study and include pancreatic duct dilation (68%), atrophy 
(57%), calcifications (55%), pancreatic duct irregularity (51%), and 
pancreatic pseudocysts (32%).

Historically, plain abdominal x- ray was the initial imaging study 
of choice for the diagnosis of CP, with the finding of upper abdomi-
nal calcifications considered pathognomonic, but this is only dem-
onstrated in a subset of cases and in the setting of advanced disease. 
Computed tomography (CT) is now the most common initial imag-
ing study and has a sensitivity of 47% to 80% and specificity of 90%. 
However, pancreatic calcifications seen on CT must be interpreted 
with caution as approximately 40% of patients will have other pancre-
atic pathology. CT is also useful for the identification of the complica-
tions associated with CP, such as pancreatic pseudocysts, infection, 
hemorrhage, pseudoaneurysm formation, pancreatic fistula, and bili-
ary or gastrointestinal obstruction. Magnetic resonance cholangio-
pancreatography produces detailed images of the hepatobiliary and 
pancreatic systems; in the setting of advanced disease, it has a sen-
sitivity of 75%, but it is of low yield in the early stages of disease, in 
which the sensitivity is only 25%.

Endoscopic imaging techniques have the highest sensitivity and 
specificity for the diagnosis of CP. There are criteria for establishing 
the diagnosis for both endoscopic retrograde cholangiopancreatog-
raphy (Cambridge classification) and endoscopic ultrasonography 
(Endoscopic Ultrasound- Rosemont criteria). Both diagnostic sys-
tems are based on imaging findings that support the diagnosis of 
CP such as ductal dilation and calcifications. Endoscopic retrograde 
cholangiopancreatography (ERCP) is arguably the most sensitive 
and specific test (ranging from 70% to 100%) for the diagnosis of 
CP. Endoscopic ultrasound can be a valuable aid in the diagnosis of 
CP in early- stage disease before the development of overt anatomic 
abnormalities. These modalities are of limited utility for the surgeon 
because surgical intervention is primarily aimed at alleviating the 
consequences of longstanding disease. 

 n MEDICAL MANAGEMENT
The goals of medical management of CP are to control pain, treat 
pancreatic exocrine insufficiency, and maintain glucose homeostasis. 
Alleviation of severe abdominal pain can be treated with non narcotic 
analgesics, although this is often unsuccessful and thus opioids are 
often required to achieve adequate pain control. Helpful adjuncts 
to opioid therapy are pregabalin and gabapentin and frequently can 
reduce the total dosage of opioids required. In patients with steator-
rhea or inability to maintain weight, pancreatic enzyme replacement 
therapy should be initiated.

Endoscopic Treatment
Endoscopic therapies commonly are used as first- line interventions 
in the setting of obstructive CP. The goal is to relieve pressure in the 
pancreatic duct and to facilitate drainage of pancreatic secretions into 
the duodenum. ERCP is the mainstay of these treatment modalities 
because it allows dilation of pancreatic duct strictures, division of the 
sphincter of Oddi, stent placement, and stone removal. ERCP- based 
therapies are most effective in the setting of main pancreatic duct 
obstruction caused either by strictures or stones.

Pancreatic duct strictures can be dilated endoscopically and often 
require stent placement followed by serial stent exchanges usually 
every 3 months for a period of 2 years. Pancreatic stent removal 
is associated with a 30% to 40% risk of restenosis. Endoscopic 
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sphincterotomy is performed commonly during ERCP in the set-
ting of CP because it facilitates pancreatic duct decompression, stent 
placement and stone extraction. Restenosis occurs in 14% of cases 
after sphincterotomy. Pancreatic duct stones can be removed endo-
scopically, but stones larger than 5 mm in diameter often require 
mechanical or extracorporeal shock wave lithotripsy before extrac-
tion. Complications associated with ERCP include bleeding, perfora-
tion, and post- ERCP pancreatitis. 

 n SURGICAL MANAGEMENT
Surgical management of CP is primarily reserved for patients who 
have failed medical and endoscopic therapy and for patients that have 
developed adjacent organ anatomic complications related to peripan-
creatic fibrosis such as biliary obstruction, duodenal obstruction, and 
splenic vein occlusion with gastric variceal hemorrhage. The goals 
of surgical therapy are palliation of abdominal pain, improvement 
in quality of life, and relief of secondary complications (Box 1). To 
that end, the selection of which operation is appropriate for a given 

patient is based on the pattern of disease evident on cross- sectional 
imaging. Broadly, the different operations for CP can be categorized 
as drainage procedures, resection procedures, or combination resec-
tion and drainage procedures.

Drainage Procedures
Longitudinal Pancreatojejunostomy
The goal of a drainage procedure is to provide surgical relief of 
pancreatic ductal obstruction. The mainstay of the management of 
chronic fibrocalcific pancreatitis is the Puestow procedure, originally 
described by Puestow and later modified by Partington and Rochelle. 
The pancreatic duct is opened longitudinally along the anterior aspect 
of the pancreas and a side- to- side pancreatojejunostomy is created 
to Roux- en- Y limb of jejunum. The anastomosis can be created in 
one layer or two, typically with permanent suture. Lateral pancreato-
jejunostomy is reserved for patients with a pancreatic duct size of 6 
mm or greater and without significant enlargement of the pancreatic 
head. It is important to clear the duct of all stones and debris to opti-
mize drainage. Pancreatoscopy and electrohydraulic lithotripsy can 
be a useful adjunct in this regard (Fig. 1). The calcific pancreas with a 
dilated duct also lends itself to a laparoscopic approach. 

Lateral Pancreatojejunostomy
Lateral pancreatojejunostomy results in partial or complete pain 
relief in up to 90% of patients and is accomplished with acceptable 
morbidity and mortality. At least 25% of patients will develop insu-
lin dependent diabetes during long- term follow- up, and this likely 
reflects the progressive and irreversible course of the disease. Persis-
tent tobacco smoking and alcohol consumption are significant risk 
factors for recurrent abdominal pain and surgical failure. 

Combined Resection and Drainage Procedures
Frey’s Procedure
Combined resection and drainage procedures were developed to 
enhance drainage of the dominant duct in the head of the pancreas 
and the ducts to the uncinate process while preserving pancreatic 
parenchyma and the duodenum. This operation is best suited for 
patients with pancreatic duct dilation secondary to obstruction with 
an enlarged pancreatic head. It combines the lateral pancreatojeju-
nostomy with local pancreatic head resection. The advantages of the 
Frey procedure are that it is not necessary to divide the pancreatic 
neck, which can be particularly treacherous in the setting of severe 

Toxic- Metabolic
Alcohol
Tobacco
Hypercalcemia
Chronic renal failure
Other toxins

 Idiopathic
Early onset
Late onset
Tropical

 Genetic
PRSS1 (hereditary pancreatitis)
CFTR
SPINK1
Alpha- 1 antitrypsin deficiency

 Autoimmune
Recurrent and Severe Acute Pancreatitis
Postnecrotic
Recurrent acute pancreatitis
Ischemic/vascular

 Obstructive
Pancreas divisum
Tumor (intraductal papillary mucinous neoplasm, adenocarci-

noma, etc.)
  

BOX 2 TIGAR- O Classification of Etiology of 
Chronic Pancreatitis

	•	 	Pain
	•	 	Relapsing	pancreatitis	(inflammatory	mass	in	the	head,	

 pancreatic ductal strictures)
	•	 	Complicated	pancreatic	pseudocyst
	•	 	Biliary	obstruction
	•	 	Duodenal	obstruction
	•	 	Bleeding	pseudoaneurysm
	•	 	Sinistral	portal	hypertension	with	recurrent	bleeding
	•	 	Concern	for	malignancy
  

BOX 1 Indications for Surgery in Chronic 
Pancreatitis

FIG. 1 Computed tomography scan showing extensive proximal pancreatic 
duct calcification with a dilated distal duct.
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chronic inflammation. There are presumed benefits with regard 
to long- term metabolic function with parenchymal and duodenal 
preservation. The gastroduodenal artery is the right- sided bound-
ary of the pancreatic head resection and often must be ligated when 
encountered. Local pancreatic head resection is limited to the por-
tion of pancreas that is superficial to the intrapancreatic portion of 
the common bile duct. If the bile duct is entered, it can be effectively 
drained into the Roux limb. The bile duct edges can be sutured to the 
surrounding pancreatic head to prevent late stricture. If stricture does 
occur, a choledochoduodenostomy can be performed. Care must be 
taken to avoid injuring the underlying portal vein as substantial hem-
orrhage can occur. 

Beger’s Procedure
The Beger procedure is an operation that combines pancreatic head 
resection with drainage of the distal pancreatic duct while preserving 
the duodenum. Along with the Frey procedure, the Beger procedure is 
referred to as duodenal preserving pancreatic head resection. It is best 
applied in circumstances where the pancreatic head is enlarged with-
out significant distal pancreatic duct obstruction. In this operation, the 
pancreatic neck is divided and a subtotal resection of the pancreatic 
head is performed. A Roux limb is then used for two pancreatic anas-
tomoses, one in a side- to- side fashion to the pancreatic head and one 
in an end- to- side fashion to the pancreatic body and tail. The Beger 
operation affords a greater degree of local pancreatic head resection 
but has the disadvantages of requiring division of the pancreatic neck 
and the construction of two pancreatic anastomoses. The Berne modi-
fication of the Beger procedure preserves pancreatic parenchyma over-
lying the SMV and portal vein, and, like the Frey procedure, affords 
of degree of safety when CP presents as a large inflammatory mass in 
the head of the pancreas. The downside of the Berne, Beger, and Frey 
procedures is reoperation for biliary stenosis and pancreatic cancer.

Several studies have compared the results of the Frey and Beger 
operations and the rates of pain relief and endocrine dysfunction 
are similar. Pain relief can be achieved in up to 94% of patients with 
either operation and the rate of endocrine dysfunction ranges from 
10% to 30%. Rates of exocrine dysfunction are similar. Most of the 
randomized prospective studies comparing resection and drain-
age procedures originate from Eastern European experiences where 
genetic and environmental factors appear to be associated with mark-
edly enlarged pancreatic head masses associated with obstructive 
complications. In the United States, experience with this scenario 
is less common and the predominant indication for surgery in the 
United States is pain, less frequently associated with biliary, duodenal, 
and splenic vein stenosis. 

Resection Procedures
Pancreatoduodenectomy
Pancreatoduodenectomy (Whipple operation) involves resection of 
the pancreatic head, duodenum, and distal bile duct. It is most com-
monly applied in patients with an enlarged pancreatic head but is 
also useful in cases of head- dominant disease with biliary or duo-
denal obstruction or in situations where malignancy is suspected 
(Fig. 2). It can be applied for both large and small pancreatic ducts. 
Classically, the operation involves resection of the duodenum with 
antrectomy but the pylorus can be preserved in some cases by divi-
sion of the first portion of the duodenum and creation of a duodeno-
jejunostomy (pylorus- preserving pancreatoduodenectomy). It is our 
experience that, in cases where it is technically possible, preservation 
of the pylorus results in a high rate of delayed gastric emptying and 
intolerance of oral intake and thus it is our standard practice to divide 
the stomach proximal to the pylorus (pylorus- ablating pancreatoduo-
denectomy). Patients with CP have chronically elevated levels of CCK 
that leads to impaired gastric emptying, which may be improved with 
pyloric resection. Opponents of pancreatoduodenectomy argue that 
it is an overly aggressive operation performed for benign disease 
and that efforts should be made to preserve pancreatic parenchyma 

to allay future risk of endocrine and exocrine dysfunction. In cases 
where malignancy is suspected or cannot be excluded, pancreatoduo-
denectomy should be undertaken.

In appropriately selected patients, pancreatoduodenectomy pro-
vides improvement in abdominal pain and quality of life. It is theo-
rized that the radical nature of pancreatoduodenectomy would lead to 
high rates of endocrine and exocrine dysfunction, with some studies 
reporting rates of 50%. However, in a recent randomized controlled 
trial comparing pancreatoduodenectomy to duodenal preserving 
pancreatic head resection, rates of endocrine dysfunction were quite 
low (<5%) for either operation, whereas rates of exocrine dysfunc-
tion were also similar (40% for duodenal preserving pancreatic head 
resection and 49% PD). Importantly, there was no difference in post-
operative quality of life. 

Distal Pancreatectomy
Distal pancreatectomy usually involves removing some or all of the 
left side of the gland (i.e., body and tail to the left of the superior mes-
enteric vein). Indications for distal pancreatectomy include splenic 
vein thrombosis with sinistral (left- sided) portal hypertension (Fig. 
3), proximal pancreatic duct obstruction that is not amenable to 
endoscopic management (Fig. 4), disconnected left pancreas, and 
CP limited to the body or tail of the pancreas. With respect to cases 
of proximal duct obstruction, the question arises as to remove the 
obstructed segment of pancreas or to perform internal drainage with 
Roux- en- Y pancreatojejunostomy. We typically perform distal pan-
createctomy unless the duct is 6 mm or greater and there is an appre-
ciable amount of viable parenchyma. When distal pancreatectomy is 
indicated in CP, the inflammation and fibrosis are advanced to the 
degree that attempts to save the spleen or to undertake a laparoscopic 
approach are hazardous and imprudent. 

Total Pancreatectomy With Islet Cell Autotransplantation
Total pancreatectomy was viewed historically as a highly morbid 
and futile operation in the treatment of CP, particularly in alcoholic 
patients who perished from complications of brittle diabetes. With 
improvements in islet cell processing and transplantation technique, 
total pancreatectomy with islet cell autotransplantation (TPIAT) is a 
safe and useful treatment option in the treatment of CP intractable 
to medical management. This operation can be applied in patients 
who have failed other operations and with small duct or so- called 
minimal change disease. There is increasing evidence that patients 
with hereditary and genetic pancreatitis can be treated with upfront 
TPIAT and achieve long- term improvements in quality of life.

FIG. 2 Computed tomography scan showing an enlarged pancreatic head 
with calcification.
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The principal morbidity of TPIAT is the removal of the gland with 
complete loss of endocrine and exocrine function. The consequences 
of endocrine ablation are ameliorated by islet cell autotransplantation 
with many patients remaining insulin independent or on minimal 
insulin doses postoperatively. Those patients who require insulin to 

maintain glucose homeostasis have diabetes that is easier to manage 
than in patients without islet cell autotransplantation because the 
counterregulatory islet hormones are also produced by transplanted 
islets. Quality of life is equivalent in TPIAT patients who are insulin- 
free and those who are not. Lifelong oral pancreatic enzyme replace-
ment is required and management of pancreatic exocrine insufficiency 
is frequently more problematic than endocrine insufficiency.

The TPIAT operation involves removal of the entire pancreas, 
which is then enzymatically digested, and the islets are isolated 
and infused via the portal vein into the liver. Pancreatectomy can 
be accomplished en bloc or by pancreatoduodenectomy and distal 
pancreatectomy and splenectomy. Reconstruction is with a choledo-
chojejunostomy and downstream antecolic gastrojejunostomy. Islet 
isolation can be accomplished either in the operating room or in a 
clean cell facility. Numerous techniques of islet cell autotransplanta-
tion have been described. Our practice is to transplant via intraportal 
injection, either through a catheter placed in the portal vein through 
a tributary of the middle colic vein or through direct portal venous 
puncture under radiographic control in the radiology suite. Most 
centers inject islets directly into the portal vein in the operating room.

Total pancreatectomy with islet cell autotransplantation provides 
pain relief and improvement in quality of life with acceptable rates 
of insulin independence (Table 1). Postoperative improvements in 
quality of life are durable. Remodeling of centralized pancreatic pain 
pathways and rendering patients narcotic free is a long- term process 
that takes months to years with assistance of behavioral medicine 
pain experts. Patient selection is crucial and patients must undergo 
thorough preoperative testing and psychological evaluation prior to 
operation. Patients with genetic pancreatitis, nonsmokers, and those 
who have not had prior pancreatic surgery have the best postopera-
tive outcomes.
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Management of 
Periampullary Cancer
Jonathan G. Sham, MD, Bradley N. Reames, MD, MS, and  
Jin He, MD, PhD, FACS

The term periampullary cancer is broadly used to describe four 
common malignant neoplasms occurring near the ampulla of 

Vater. Situated in the second portion of the duodenum, the ampulla of 
Vater is formed by the junction of the distal common bile duct (CBD) 
and the main pancreatic duct as it traverses the sphincter of Oddi. As 
such, neoplastic changes in the epithelium of each of these structures 
may progress to a primary malignancy. Pancreatic ductal adenocarci-
noma (PDAC) accounts for a vast majority of periampullary cancers, 
followed by distal cholangiocarcinoma, ampullary adenocarcinoma, 
and duodenal adenocarcinoma. Although not traditionally included 
in the term periampullary cancer, less common neoplasms occur-
ring near the ampulla of Vater include neuroendocrine tumors, cystic 
lesions of the pancreas (intraductal papillary mucinous neoplasms, 
mucinous cystic neoplasms, and serous cystadenomas), acinar and 
squamous cell carcinomas, solid pseudopapillary neoplasms (Ham-
oudi tumor), gastrointestinal stromal tumors, sarcomas, lymphomas, 
and metastases (most commonly renal cell carcinoma, melanoma, 
and lung cancer). Regardless of the tissue of origin, the definitive sur-
gical management for most periampullary malignancies is pancreati-
coduodenectomy (PD).

 n CLINICAL PRESENTATION
Patients with periampullary cancer most commonly present with 
obstructive jaundice. Additional symptoms may include pruritus, 
steatorrhea, dark urine, gastrointestinal distress (nausea, vomiting, 
diarrhea), and pain (abdominal, epigastric, or back). Other symp-
toms may include weight loss, anorexia, gastrointestinal bleeding, 
and episodes of cholangitis, which may cause fevers, chills, diapho-
resis, and rigors. The presence of ascites or palpable lymph nodes in 
the periumbilical (Sister Mary Joseph’s) or left supraclavicular (Vir-
chow’s) regions may indicate advanced disease.

Following a complete history, physical, and regular laboratory 
testing, tumor markers including carbohydrate antigen 19- 9 should 
be checked. If concern exists for autoimmune cholangitis or pancre-
atitis, serum IgG4 levels should be measured. 

 n DIAGNOSIS AND STAGING
Dedicated Imaging
High- quality pancreatic protocol computed tomography (CT) is 
most useful in delineating tumor- vessel relationships and determin-
ing resectability, identifying aberrant anatomy, and assessing meta-
static spread. Recent studies suggest that more than 25% of hepatic 
metastases may be missed on nondedicated abdominal imaging with 
suboptimal contrast timing.

Esophagogastroduodenoscopy and endoscopic ultrasound (EUS) 
can be used to assess tumor location and obtain tissue biopsy. EUS 
with fine- needle aspiration is necessary for guiding systemic therapy 
(both neoadjuvant and palliative) and may allow for genetic test-
ing to further personalize therapy. If biliary obstruction is present, 
endoscopic retrograde cholangiopancreatography can be utilized to 
decompress the biliary tree with endobiliary stenting for patients with 
severely symptomatic hyperbilirubinemia, cholangitis, and those 
requiring biliary decompression prior to the administration of neo-
adjuvant chemotherapy. Other complementary studies may include a 
pancreatic protocol magnetic resonance imaging scan and a positron 
emission tomography- CT scan, which may assist the evaluation of 
extrapancreatic metastases. 

Resectability and Staging
As complete surgical resection is the only curative therapy for peri-
ampullary cancer, the primary objective of preoperative imaging is 
to assess resectability. In PDAC, numerous groups have published 
standardized criteria for the determination of resectability. At diag-
nosis, patients with PDAC are classified as resectable, borderline 
resectable, or locally advanced mainly based on imaging character-
istics, and subsequent therapies are tailored to this determination. 
Resectability criteria focus on the degree of tumor involvement 
with arterial (aorta, celiac, common hepatic, superior mesenteric, 
splenic, gastroduodenal) and venous (inferior vena cava, porta 
hepatis, superior mesenteric, splenic) structures. For patients with-
out distant metastasis, the type and sequence of therapy will be 
determined by the resectability classification and the response to 
therapy. It is important to note, however, that numerous retrospec-
tive studies suggest high-quality imaging may not reliably charac-
terize resectability in borderline resectable and locally advanced 
patients following neoadjuvant therapy, as 50% to 90% of patients 
without progression may be successfully resected if explored at high 
volume centers. In addition, select centers are investigating resec-
tion of both solitary and oligometastatic PDAC on study protocol, 
as long as the patient’s disease has demonstrated favorable biology 
and response to systemic neoadjuvant therapy.

Following resection, periampullary cancers are staged according 
to the American Joint Committee on Cancer tumor- node- metastasis 
(TNM) staging system (Table 1). 

 n MULTIDISCIPLINARY MANAGEMENT
All patients with a diagnosis of periampullary cancer should be 
discussed in a multidisciplinary setting. Although complete surgi-
cal resection remains the cornerstone of curative therapy, advance-
ments in chemotherapy, radiotherapy, and targeted systemic agents 
have resulted in an increasingly multidisciplinary approach to 
treatment.

Given its aggressive biology and penchant for systemic spread, 
there is universal agreement that the vast majority of patients with 
PDAC should receive chemotherapy at some point during their treat-
ment regimen, regardless of TNM stage. Based on recent clinical 
trials in Europe, gemcitabine and capecitabine (from the ESPAC- 4 
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