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Abstract
Chronic pancreatitis (CP) is associated with alcohol abuse in 
80% of cases. The primary treatment goals in CP are pain re-
duction and avoidance of pancreatitis-associated complica-
tions. CP should be treated in an interdisciplinary approach. 
A recent randomized clinical trial showed that early surgery 
compared with an endoscopy-first approach resulted in re-
duced pain levels. Surgical resections are, therefore, the 
most efficient treatment of pancreatitis-associated pain as 
well as other complications and should be performed early 
in the course of the disease. Since most of the patients pre
sent with chronic inflammation of the pancreatic head, pan-
creatic head resection is the most common treatment op-
tion. Duodenum-preserving pancreatic head resections are 
the surgical procedure of choice, but pancreaticoduodenec-
tomies (Kausch-Whipple procedures) demonstrate similar 
outcome with regard to pain control, quality of life, and met-
abolic parameters. Other surgical procedures, including 
drainage procedures, pancreatic segmental resections, or 
left resections, are rarely indicated. © 2020 S. Karger AG, Basel

Introduction

Chronic pancreatitis (CP) is associated with alcohol 
abuse in 80% of cases. The incidence of CP increases de-
pending on alcohol consumption of the population [1]. 
Mortality from CP is reported to be between 12 and 20%, 
and continued alcohol consumption leads to significantly 
reduced survival. The inflammatory process in the pan-
creas – mainly the pancreatic head – leads to structural 
changes with exocrine and endocrine parenchyma being 
replaced by inflammation and fibrosis in CP. Moderate to 
severe pain, diabetes mellitus, and signs of exocrine insuf-
ficiency are the typical symptoms. Almost 90% of patients 
with CP suffer from severe recurrent abdominal pain, 
which is the main reason for significant impairment of 
hospitalization and quality of life [2–4].

The pathobiology of pain is multifactorial and includes 
ductal hypertension, neuronal plasticity, as well as pan-
creatic pseudocysts [5]. Neuronal hypertrophy and pan-
creatic neuritis lead to neuropathic pain which modulates 
the central pain memory at the medullary and cortical 
levels of the central nervous system [6, 7]. Inflammation 
and fibrosis of the pancreas can trigger further complica-
tions, including compression and obstruction of the pan-
creatic duct, bile duct, duodenum, and the portal vein. 
Treatment of patients is most effective before such com-
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plications develop and before chronification of pain oc-
curs [8–11]. Patients with CP are at an about 20-fold in-
creased risk to develop pancreatic cancer [12], and early 
pancreatic resection can significantly reduce the risk for 
malignancy [13].

The aim of this present article is to summarize the cur-
rent literature on surgical treatment of chronic alcoholic 
pancreatitis and to outline the advantages and disadvan-
tages of the different surgical techniques.

Surgical Therapy

The dominant localization of CP in most cases is the 
head of the pancreas. Pain in CP is multifactorial but 
mainly driven by 2 significant factors: outflow obstruc-
tion of the pancreatic and/or the bile duct with consecu-
tive dilatation and subsequent increased intraductal pres-
sure. Secondly, pancreatic inflammation and fibrosis in-
duce neuropathic pain via perineural inflammation and 
neural plasticity. Drainage procedures, including endo-
scopic treatment, may not be as efficient since they only 
treat the dilated pancreatic duct, whereas pancreatic re-

sections additionally extinct the inflamed pancreatic and 
nerve tissue leading to better pain control [4, 8, 14].

Surgical therapy is indicated in chronic alcoholic pan-
creatitis in case of opioid-dependent pain, local complica-
tions, unsuccessful endoscopic management, and suspi-
cion of malignancy. Nevertheless, indication for surgery 
should be an interdisciplinary decision. Several treatment 
modalities and surgical techniques need to be considered 
depending on the individual situation of the patient, in-
cluding drainage operations, organ-sparing duodenum-
preserving pancreatic resection techniques, or oncologi-
cal pancreatic resections.

While pancreatic head resections, including the 
Kausch-Whipple procedure and the pylorus-preserving 
pancreatic head resection, are the most frequently per-
formed techniques for suspected malignancies, several 
modifications of the duodenum-preserving pancreatic 
head resection (DDPHR) are the treatment of choice in 
specialized centers with great expertise in the surgical 
therapy of CP. A pancreatic left resection, segmental re-
section, or even total pancreatectomy are only very rarely 
performed for CP (Table 1).

Table 1. Surgical therapy of chronic alcoholic pancreatitis: drainage operation, classical pancreatic head resection as PPPHR or PRPHR 
according to the oncological resection, and DPPHR

Indication Advantages

Drainage operation
Cystojejunostomy
Laterolateral pancreaticojejunostomy
Partington-Rochelle procedure
(Puestow procedure)

Rare
Pseudocysts
Dilated duct, no inflammatory mass
Pseudocysts
Historic

Low impact on endocrine and exocrine function

Pancreatic resection
PPPHR (Traverso-Longmire)
PRPHR (Kausch-Whipple)
Pancreatic left resection
Segmental resection

Total pancreatectomy

Rare
Suspected malignancy, local complications of CP
Suspected malignancy, local complications of CP
Isolated inflammation in the tail
Isolated inflammation with ductal stenosis in the 
corpus
Pancreatic cancer suspicion in the entire pancreas

Oncological resection
Oncological resection
Oncological resection

Oncological resection

DPPHR

Beger
Frey
Bern modification

Inflammatory mass in the pancreatic head, local 
complications of CP, not indicated in case of 
suspected malignancy

Better function and quality of life than duodenum 
resection, can be performed even in case of portal 
hypertension
No pancreatic dissection of the portal vein necessary
Operation time and hospital stay shorter than Beger,
no pancreatic dissection of the portal vein necessary,
no duct drainage of the pancreatic tail necessary

V-shaped excision Small duct disease, rare

Pancreatectomy with islet autotrans-
plantation

Selected patients (children without parenchymal 
changes), rare

PPPHR, pylorus-preserving pancreatic head resection; PRPHR, pylorus-resecting pancreatic head resection; DPPHR, duodenum-preserving pancreatic 
head resection; CP, chronic pancreatitis.
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There is currently no role for minimal invasive surgery 
in CP. In a small series of patients with refractory CP and 
dilated main duct, Balduzzi et al. [15] described a robotic 
lateral pancreaticojejunostomy as a feasible but complex 
operation which is limited to very few patients. Current 
data are not sufficient to estimate the role of minimal in-
vasive surgery in CP [15–18]. It should be noted, how-
ever, that surgery in CP is challenging due to the chroni-
cally inflamed surrounding tissue. It is, therefore, ques-
tionable whether these patients are good candidates for 
minimal invasive surgery. Minimal invasive and robotic 
surgery are currently not established in CP but might be 
a possible tool in the future.

Drainage Operations

The modification of the Puestow procedure [19–21] 
according to Partington-Rochelle is suitable for rare cases 
of CP with a pancreatic duct stenosis without an enlarged 
pancreatic head but an atrophic pancreas [22]. The lon-
gitudinal opening of the pancreatic duct with subsequent 

simple pancreaticojejunostomy is performed in those 
rare cases. 

Cahen et al. [22] showed that the surgical drainage of 
the pancreatic duct achieved better pain control com-
pared to endoscopic treatment in patients with obstruc-
tion of the pancreatic duct. In that trial, pain relief was 
achieved in 32% of patients assigned to endoscopic drain-
age as compared to 75% of patients assigned to surgical 
drainage during 24 months of follow-up. A Roux-en-Y 
jejunal loop might be used to drain a symptomatic pseu-
docyst in the rare case that endoscopy is not successful 
[23].

The limited possibility of obtaining histology is a ma-
jor disadvantage of these procedures compared to resect-
ing procedures because drainage operations cannot ex-
clude malignancy in patients with increased risk of pan-
creatic cancer [13].

Pancreatic Resections

The pancreatic head resection according to Kausch-
Whipple as well as the pylorus-preserving modification 
as described by Traverso-Longmire are the most fre-
quently used techniques for surgical resection in CP. This 
is mainly due to the fact that most surgeons are familiar 
with these resection techniques for pancreatic cancer. 
However, in contrast to resections performed in cancer 
patients, an oncological lymph node dissection is not 
needed in CP, unless in those cases with suspicion for ma-
lignancy. 

DDPHR was first described by Beger et al. [24] in 1990 
(Fig. 1). It comprises a resection of the pancreatic head 
with preservation of a parenchymal cuff along the duode-
num and the preservation of the dorsal pancreatic capsule 
as well as the transection of the pancreas over the portal 
vein. It is reconstructed with 2 anastomoses: one to the 
resection cavity and one to the pancreatic body. The pan-
creatic body is reconstructed using a duct-to-mucosa 
pancreaticojejunostomy to the left and the pancreatic 
head is reconstructed using a side-to-side pancreaticoje-
junostomy to the same jejunal loop. The final step of the 
reconstruction is the Roux-en-Y anastomosis (Fig. 1).

The DDPHR according to Frey (Fig. 2) involves a cir-
cumscribed exfoliation of the pancreatic head without 
transection of the pancreas, which is combined with a 
longitudinal duct resection and pancreatic jejunostomy. 
It is a combined technique of the Beger and Partington-
Rochelle/Puestow procedures. The pancreatic head re-
section is small and combined with a lateral pancreatico-
jejunostomy to drain the pancreatic duct.

Finally, the Bern modification (Fig. 3) combines the 
advantages of both the Beger and the Frey technique. Ac-
cordingly, a deep, subtotal resection of the pancreatic 

Fig.  1. The duodenum-preserving pancreatic head resection ac-
cording to Beger comprises a resection of the pancreatic head with 
preservation of a parenchymal cuff along the duodenum and the 
preservation of the dorsal pancreatic capsule as well as the transec-
tion of the pancreas over the portal vein. It is reconstructed with 2 
anastomoses: one to the resection cavity and one to the pancreatic 
body.
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head is performed similar to the Beger technique. How-
ever, it does not require a transection of the pancreas (as 
performed in the Beger technique) nor the longitudinal 
pancreaticojejunostomy (as performed by Frey). The sin-
gle anastomosis is used for reconstruction.

These different duodenum-preserving techniques 
were compared in several randomized-controlled trials 
[25, 26]. Results with regard to pain reduction and qual-
ity of life were comparable between these 3 variations of 
the DPPHR. However, DPPHRs have several advantages 
compared to Whipple procedures with comparable long-
term results and should, therefore, be considered as the 
treatment of choice. Despite this, the Whipple procedure 
is most commonly performed for malignancy and is, 
therefore, a routine surgical technique for gastrointesti-
nal surgeons. Long-term outcome of the Kausch-Whip-
ple procedure in CP, in terms of pain relief and quality of 
life, is comparable to DPPHR; therefore, this procedure 
may as well be performed for CP in centers not experi-
enced in performing DPPHR. DPPHRs are technically 
demanding operations that should only be performed in 
specialized high-volume pancreatic centers. The Bern 
modification is a technical variation, which is just as ef-

fective but technically less demanding than the Beger pro-
cedure. The advantage of the Bern modification is the re-
construction with a single anastomosis, and it is the treat-
ment of choice for patients with portal hypertension. 

Total pancreatectomy and islet autotransplantation 
showed promising first results in patients with early CP 
[27]. However, this technique is probably not effective in 
advanced CP and is only very rarely performed [28, 29]. 
Rare cases of CP might require resection techniques like 
a V-shaped excision, pancreatic left resection, segmental 
resection, or even a total pancreatectomy (Table 1) [30, 
31].

Surgery or Endoscopy?

As alcohol and nicotine withdrawal play a very impor-
tant role in the avoidance of progress, invasive therapies 
should be considered in cases where conservative treat-
ment has been insufficient. Surgical treatment of recur-
rent pain in chronic alcoholic pancreatitis is superior to 
endoscopic therapy [32–34]. Randomized trials demon-
strated that surgical treatment reduces pain more effec-

Fig. 2. Frey’s duodenum-preserving pancreatic head resection in-
volves a circumscribed exfoliation of the pancreatic head which is 
combined with a longitudinal pancreatic jejunostomy.

Fig. 3. The Bern modification combines the advantages of the du-
odenum-preserving pancreatic head resection of Beger and Frey. 
Accordingly, a deep, subtotal resection of the pancreatic head 
without transection of the pancreas over the portal vein is per-
formed. This technique does not include the opening of the pan-
creatic duct of the pancreatic tail and the longitudinal pancreati-
cojejunostomy.
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tively, preserves pancreatic function better, has a higher 
success rate of therapy, and is cheaper compared to en-
doscopy [22, 32, 33]. Pain reduction is especially efficient 
when surgical resection is performed early in the course 
of pancreatitis, well before opiates as pain medication are 
needed and before repetitive endoscopic interventions 
have been performed [35]. The prospective and random-
ized ESCAPE trial clearly demonstrates that early surgical 
resection is superior to a step-up approach, including en-
doscopic interventions in patients with painful CP, a di-
lated pancreatic duct, and opioid use for no more than 
2–6 months [30, 31, 34].

Retrospective studies have demonstrated that surgery 
shows the best results when it is performed within 3 years 
of the onset of symptoms [36]. The German S3 consensus 
guideline suggests performing surgery if there is persis-
tence of symptoms or cholestasis for > 1 year after endo-
scopic treatment has been initiated [37, 38]. 

In addition, it is well established and agreed upon that 
patients with painful CP and parenchymal calcifications 
in the pancreatic head should undergo surgery even ear-
lier since endoscopic interventions are likely to fail in this 
condition [37, 39]. Following this approach, further pro-
gression of the disease and centralization of pain on the 
cortical level can be avoided [8]. 

The multidisciplinary treatment of chronic alcoholic 
pancreatitis is complex and is, therefore, recommended 
to take place in specialized pancreatic centers, which will 
most likely improve treatment outcome [40, 41, 42]. 

Summary and Discussion

The medical management of chronic alcoholic pancre-
atitis focuses on avoidance of precipitating factors, such 
as alcohol and smoking, treatment of pain, and replace-
ment of exocrine and endocrine function [43]. In case of 
surgery, the indication for surgery is largely independent 
of etiology. The selection of the intended surgical proce-
dure depends on whether intractable pain, local compli-
cations, unsuccessful endoscopic management of dilated 
bile duct, and/or suspicion of malignancy are present 
[44].

While drainage operations and endoscopic stenting 
procedures only counteract the ductal hypertension but 
do not aim at the inflamed tissue or its local complica-

tions, pancreatic resections lead to better pain control and 
represent the surgical treatment of choice. Therefore, sur-
gical therapy provides good short and long-term results, 
including pain relief and improvement of quality of life 
[14, 45–47]. Since the pancreatic head is the most com-
mon site of inflammation, pancreatic head resections are 
the most frequently performed procedures in CP.

Conclusion

Surgical treatment of chronic alcoholic pancreatitis is 
indicated for pain, local complications, and when a ma-
lignancy cannot be ruled out. Surgery should be consid-
ered early in patients who only recently started using pre-
scribed opioid therapy, since early surgery resulted in 
lower pain scores when compared to a step-up approach 
including endoscopy. DPPHRs are the treatment of 
choice for most patients with painful alcoholic pancreati-
tis, and these pancreatic resections can nowadays be per-
formed with low morbidity and mortality in specialized 
centers. In conclusion, surgery for chronic alcoholic pan-
creatitis is safe and effective, but treatment of CP is gener-
ally complex and should be carried out in an interdisci-
plinary team, preferably in specialized pancreatic centers. 
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