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a b s t r a c t 

Background: Chronic pancreatitis remains a challenging inflammatory disease, causing progressive, irre- 

versible fibrosis of the pancreatic parenchyma. Several surgical options for treatment have been estab- 

lished, but duodenum-preserving pancreatic head resections seem to be the most favorable option other 

than pancreatoduodenectomy. The aim of this retrospective analysis is to evaluate the outcomes of the 

Hamburg modification of duodenum-preserving pancreatic head resections. 

Methods: We retrospectively evaluated—for long-term outcomes concerning pain control, quality of life, 

and symptom control—500 consecutive patients suffering from painful chronic pancreatitis who had un- 

dergone the Hamburg modification of the duodenum-preserving pancreatic head resection. Additionally, 

the patients were compared with a database of 104 patients who underwent duodenum-preserving pan- 

creatic head resections according to Beger or Frey. 

Results: After a mean follow-up of 10 years, overall survival was 90% in those patients having undergone 

the Hamburg modification. Regarding analgetic medications, the median pain score for frequency of pain 

attacks, measured by a visual analog scale and inability to work, was 0 (0–100), and the global quality 

of life revealed a median of 92 (0–100). In addition, we found that a high rate of patients continued 

consuming alcohol after the operation (37.9%). The rate of redo surgery owing to the recurrence of chronic 

pancreatitis was 7.6% after this Hamburg modification. 

Conclusion: Duodenum-preserving pancreatic head resections provide adequate outcomes in terms of 

pain control, quality of life, and symptom control. In this retrospective analysis, the Hamburg modification 

was found to be a good alternative to other forms of duodenum-preserving pancreatic head resections. 

The choice of a certain modification of the duodenum-preserving pancreatic head resection may depend 

on the surgeon’s expertise and the individual needs of the patient. 

© 2018 Elsevier Inc. All rights reserved. 
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Introduction 

Chronic pancreatitis (CP) is an inflammatory disease character-

ized by calcification and progressive, irreversible fibrosis of the

pancreatic parenchyma, causing progressive loss of exocrine and

endocrine pancreatic function. 1 The prevalence amounts to 26.4

cases per 10 0,0 0 0 people, with alcohol consumption being the

main cause (70%–90% of cases). 2,3 Other causes are nicotindepen-

dence genetic predisposition, anatomic variants, and idiopathic CP. 2 
∗ Corresponding author: Department of Surgery, University Medical Center 

Hamburg-Eppendorf, Martinistrasse 52, 20246 Hamburg, Germany. 

E-mail address: e.bellon@uke.de (E. Bellon). 
1 E. Bellon and M. Roswora contributed equally to this work. 
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ife expectancy in a population with CP is decreased by about 10

o 20 years, with a 3.6-fold increase in mortality compared with a

opulation without chronic pancreatitis. 3,4 Because of the high av-

rage annual costs of treatment of approximately $17,0 0 0 per pa-

ient, the socioeconomic impact of CP is not negligible. 3 

Several treatment options for CP are available, including conser-

ative regimes, interventional endoscopic methods, and a variety of

perative techniques, including simple ductal drainage procedures,

uodenum-preserving pancreatic head resections (DPPHRs), exten-

ive subtotal, and, even in rare cases, total panceatectomies. 5–8 

ubtotal resections of the pancreatic head are more beneficial for

atients suffering abdominal pain and head enlargement compared

ith simple drainage. 6 , 9–13 

Introduced in 1972, the Beger procedure marked the beginning

f a new era, combining the advantages of ductal drainage with a
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Fig. 1. Duodenum-preserving pancreatic head resection according to Beger. ( A ) Subtotal resection of the pancreatic head followed by ( B ) a reconstruction with a Roux- 

en-Y limb with an end-to-end pancreticojejunostomy to the remnant body of the gland and a side-to-side pancreticojejunostomy to the resection cavity. 18 Reprinted with 

permission from Springer Nature. 

Fig. 2. Duodenum-preserving pancreatic head resection according to Frey. ( A ) Limited nonanatomic “coring out” type resection of the pancreatic head and a longitudinal inci- 

sion of the pancreatic main duct followed by ( B ) a reconstruction with a longitudinal side-to-side pancreticojejunostomy to the resection cavity, and a pancreticojejunostomy 

to the body and the tail of the pancreas 18 Reprinted with permission from Springer Nature. 

s  

L  

h  

h  

t  

c

 

c  

w  

d  

t  

t  

t  

t  

t  

p

 

t  

b  

t  

(  

o  

m  

t  

t

 

i  

d  

t  

p  

f  

i  

d  

u  

a  

c  

i  

c  

f  

t

M

P

 

p  

m  

w  

s  

f  

c

 

i  
ubtotal resection of the pancreatic head ( Fig. 1 ) to eliminate the

ongmires’s concept of the “pacemaker” of the pain being in the

ead of the gland. An inflammatory mass in the pancreatic head

ad been known as a common finding in CP patients and is one of

he main causes of the pain that may lead to a high incidence of

omplications in surrounding organs. 12 , 14–16 

In 1986, Frey presented a modification of Beger’s procedure,

ombining a limited, nonanatomic excision of the pancreatic head

ith a longitudinal pancreticojejunostomy to the main pancreatic

uct, similar to the Partington-Rochelle procedure, but without the

ransection of the gland (as in the Beger procedure) along the por-

omesenteric axis ( Fig. 2 ). To avoid the risk of bleeding complica-

ions and to minimize intraoperative trauma, the Berne modifica-

ion was introduced by Buechler, which involves a deep excision of

he pancreatic head without transection of the pancreas along the

ortomesenteric axis. 17,18 

In 1998, Izbicki introduced the so-called “Hamburg modifica-

ion,” which involved a V-shaped excision of the pancreatic body

eyond the deep duodenum-preserving head resection, aiming

o reach second-order and third-order pancreatic side branches

 Fig. 3 ). 5,19 The concept behind this V-shaped excision was the idea

f eliminating potential stenosis and prevention of stenosis that

ay appear as the disease, hypothetically resulting in better long-

erm outcomes. All procedures provide maintenance of the bilioen-

eric and the gastroduodenal passages. 2,5 

The outcomes of the Beger and the Frey procedures compared

n a randomized controlled trial (RCT) indicated that both proce-
ures do not significantly differ from each other regarding short-

erm and long-term results. 2,20 Another RCT comparing the Beger

rocedure with the Berne modification revealed certain advantages

or Berne modification in short-term follow-up, and pain and qual-

ty of life were comparable. 21,22 Several trials and analyses present

ata on different modifications of DPPHR, but no long-term follow-

p studies, including outcomes of the Hamburg modification, have,

s of yet, been published. Therefore, this retrospective analysis was

onducted to assess the long-term results of the Hamburg mod-

fication, relating to pain control, quality of life, and symptom

ontrol. In addition, these results were compared with long-term

ollow-up data of the Beger and Frey procedures from two RCTs

hat had been done in the same center. 

ethods 

articipants and data acquisition 

We retrospectively assessed 500 consecutive patients from a

rospective database who have been treated with the Hamburg

odification. Methods concerning the selection of the patients

ere comparable with two RCTs that have been conducted in the

ame center and are described elsewhere. 2,23 Patients suffering

rom painful CP were evaluated for operative treatment by a coun-

il of surgeons and gastroenterologists. 

After a confirmed indication for the operative treatment, includ-

ng a persistent need for analgesic medications and intermittent
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Fig. 3. Duodenum-preserving pancreatic head resection: The Hamburg modification. ( A ) Subtotal nonanatomic “coring out” type resection of the pancreatic head including 

the uncinate process and a longitudinal V-shaped excision of the ventral aspect of the body and the tail of the pancreas. ( B ) Reconstruction with a Roux-en-Y limb and a 

side-to-side pancreticojejunostomy with the resection cavity, the corpus, and the tail of the gland. 18 Reprinted with permission from Springer Nature. 
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need for morphine, the patients underwent DPPHR. In our institute

the indication for operative treatment is late-stage chronic pancre-

atitis, because early stages are primarily treated conservatively or

with endoscopic interventions. 

Patients who underwent the Hamburg modification under more

emergent conditions because of complications of recurrent attacks

of acute pancreatitis or patients that refuse informed consent to

clinical follow-up in our prospective database were excluded. Since

1998, the Hamburg modification has been the standard procedure

in our department in patients without suspicion for malignancy. In

the latter patients, pancreatoduodenectomy is performed. Such pa-

tients with suspected malignancy underwent pancreatoduodenec-

tomy and were excluded from the analysis. 

For the purpose of this retrospective analysis, medical reports

and findings from our clinical database were analyzed by a trained

investigator. Suitable patients were contacted by letter, including a

standardized questionnaire. For those patients not responding to

the letters, the general practitioner or the local government ad-

ministration were contacted to determine whether the patients

were still alive. Discrepancies and inconsistencies were resolved by

phone calls. 

To evaluate the collected data, the outcomes were compared

with a 10-year follow-up of 104 patients who had undergone DP-

PHR according to Beger or Frey in 2 previous RCTs. 2,23 

Surgical procedures 

The DPPHR procdures were described elsewhere in detail. 5,24,25 

The following main aspects are summarized briefly: 

Beger procedure 

A deep, anatomic, subtotal resection of the pancreatic head and

a transection of the gland along the portomesenteric axis are fol-

lowed by reconstruction, using the same jejunal Roux-en-Y limb

for an end-to-end pancreticojejunostomy to the remnant body of

the gland and a side-to-side pancreticojejunostomy to the resec-

tion cavity. 26 

Frey procedure 

The modification by Frey is considered to be technically easier

(and potentially safer) than the Beger procedure. 27 In short, a “cor-

ing out” type l excision of the pancreatic head (to a smaller de-

gree in relation to the Beger procedure) is accompanied by a lon-

gitudinal incision of the main pancreatic duct. The reconstruction

involves a longitudinal, side-to-side pancreticojejunostomy, which

includes the resection cavity and the body and the tail of the pan-

creas, similar to the Partington-Rochelle procedure. 2,5,27 
amburg modification 

Hypothetically, the DPPHR by Beger and Frey only provide

rainage of the main pancreatic duct, possibly resulting in

nsufficient drainage of the second-order and third-order pancre-

tic side branches as a late postoperative complication as the un-

erlying disease progresses. Thus, the Hamburg modification fo-

uses on fully opening these side branches and their junction with

he main pancreatic duct by performing a subtotal resection of the

ancreatic head and a V-shaped excision of the ventral aspect of

he body and tail of the gland. This is followed by a reconstruction

ith a Roux-en-Y limb used for side-to-side pancreatojejunostomy

o the resection cavity. 19,25,28 

nd points 

The primary end point of this retrospective analysis was pain

ontrol, with quality of life representing the secondary end point.

herefore, to acquire data concerning quality of life, the European

rganization for Research and Treatment of Cancer Quality of Life

uestionnaire 27,29 was used. We added a validated scoring system

or CP, 30 containing 20 specific items, such as a disease-specific

ymptom scale, a treatment strain scale, and an overall hope and

onfidence scale. 30 Pain was measured by the validated Izbicki pain

core, including frequency of pain attacks, a visual analog scale of

ain, analgesic medications used, and inability to work. 20,30 Fur-

hermore, control of complications, arising from adjacent organs,

ortality, morbidity, reoperation rates, and occupational rehabili-

ation were defined as secondary end points. 31 

tatistical analysis 

Statistics were calculated with SPSS software version 22.0 (SPSS

nc, Chicago, IL). Descriptive analysis is expressed as median and

ange or mean with standard deviation. The Student t test was

sed for continuous data and the Mann-Whitney U test was used

or noncontinuous data. The χ2 test was used for categorical data.

tatistical analysis was conducted on an intention-to-treat basis,

sing a significance level of P < .05. 2 

esults 

ollow-up and mortality 

The mean age of the 500 patients undergoing the Hamburg

odification was 49.2 ± 11 years, 74.8% of whom were male.

he mean diameter of the pancreatic head was 5.8 cm. In 81%
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Table 1 

Izbicki pain score system 

. 30 

Izbicki pain score system Score 

Frequency of pain attacks 

Daily 100 

Several times a week 75 

Several times a month 50 

Several times a year 25 

None 0 

Visual analogue scale (0–100) 

Imaginative maximum of pain 100 

No pain 0 

Analgetic medication (morphine-related analgesic potency) 

Morphine 100 

Buprenorphine 80 

Pethidine 20 

Tramadol 15 

Metamizol 3 

Acetylsalicylic acid 1 

Time of disease-related inability to work 

Permanent 100 

≤ 1 year 75 

≤ 1 month 50 

≤ 1 week 25 

None 0 

Pain score = Sum of the values of the 4 aspects divided by 4. 
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f the patients, the chronic pancreatitis was caused by abuse of

lcohol. 

The mean follow-up time was 9.9 years. Of the 500 patients,

nly 48 (9.6%) were classified as lost to follow-up. The survival rate

as 90%, and the in-hospital mortality was 2%. Therefore, follow-

p of pain relief and quality of life was available in 406/500 pa-

ients. The rate of revisional surgery was 7.6%, attributable to the

ecurrence of chronic pancreatitis, and 4%, attributable to cholesta-

is with cholangitis. 

ain control 

Pain was measured using the validated Izbicki pain score

 Table 1 ). 30 In those patients undergoing the Hamburg modifica-

ion, the median score was 0 (0–100) regarding analgetic medica-

ions, frequency of pain attacks, visual analogue scale and inability

o work. The median pain score was 4 (0–100). Results are pre-

ented in Table 2 . 

uality of life 

Evaluating the quality of life in patients undergoing the Ham-

urg modification, median physical status was found to be 80

0–100), and median working ability, cognitive, and social func-

ioning was 100 (0–100). In terms of emotional functioning and

lobal quality of life, the assessment revealed a median of 92 (0–

00). Results are presented in Table 3 . 

ymptom control 

The symptom scales are presented in Table 4 . As shown, me-

ian nausea and vomiting was (0–100) in patients who had un-

ergone the Hamburg modification. The patient self-assessments

f the treatment strain revealed a median of 33 (0–100), and their

edian hope and confidence level with respect to therapy was 0

0–100). 

ndocrine and exocrine function 

After 10 years, the rate of endocrine insufficiency was 69% after

he Hamburg modification. Although only 2% of the patients were
reated with oral antidiabetic medication, the vast majority had de-

eloped insulin-dependent diabetes mellitus. The rate of exocrine

nsufficiency was also high—83% of the patients were on enzyme

eplacement. In 63% of the patients, data concerning stool elastase

ere available, showing pathologic results in 88.9% (280/315) of

he patients. Because the HbA1 is nearly normal in patients with

dequately controlled antidiabetic treatment, levels of HbA1 were

ot evaluated between the groups. 

ffects of continuous alcohol consumption 

Concerning alcohol consumption, a high rate of patients who

ad been treated with the Hamburg modification continued drink-

ng after the operation (37.9%). A comparison between continuing

lcohol drinkers ( n = 154) and abstainers ( n = 252) who had under-

one the Hamburg modification revealed important differences be-

ween these two populations. 

Continuing alcohol consumers suffered from more pain than

he abstainers group, as presented in Table 5 . Patients who contin-

ed to drink alcohol after the operation had a greater pain score,

ith a median of 19 (0–98) compared with 8 (0–100) in abstainers

 P = .001). Furthermore, both frequency of pain attacks and inabil-

ty to work were greater in the alcohol group with medians of 25

0–100) vs 0 (0–100) in abstinent patients ( P = .001). 

We found worse outcomes for patients who continued consum-

ng alcohol in relation to several other aspects, including overall

unctioning, pain, symptoms, and quality of life. Cognitive func-

ioning ( P = .025), emotional functioning ( P = .004), social function-

ng ( P = .042), and global quality of life ( P = .021) were significantly

etter in patients who ceased consuming alcohol ( Table 6 ). Relat-

ng to symptom control, patients who ceased alcohol consumption

fter the operation had a better outcome as well. 

omparison with Beger and Frey procedure patients 

The long-term follow-up data of the patients undergoing the

amburg modification were compared with a collective of patients

rom two RCTs who had been treated with the Beger or Frey pro-

edures. 

The baseline parameters were similar. In the Beger or Frey

roup, the mean age was 43.6 ± 10.5 years. In the Hamburg group,

he patients tended to be older (49.2 ± 11.1 years vs. 43.6 ± 10.5

ears; P = .001). Both groups were similar concerning sex (Ham-

urg: 74.8% male, DPPHR: 76.9% male; P = .375), the mean diameter

f the pancreatic head (5.7 cm vs 5.8 cm), and rates of pancreatitis

aused by alcohol consumption (79% vs 81%) were comparable. 

Although the mean follow-up for the Beger or Frey group was

0.5 years, with only 7 (6.7%) patients lost to follow-up, the sur-

ival rate was 81% (vs 90% [Hamburg]; P = .003). The in-hospital

ortality was 0% in Beger or Frey patients (vs 2% [Hamburg];

 = .236). 

Concerning pain control, the significant advantages of the Ham-

urg modification were found regarding analgesic medications

 P = .021). In addition, the median frequency of pain attacks was

reater in the Beger or Frey group: 10 (0–85) compared with 0

0–100) in the Hamburg group ( P = .03). The total Izbicki pain

core revealed no differences between the two groups ( P = .546).

n terms of emotional functioning ( P = .011), social functioning ( P <

001), and global quality of life ( P = .003), the Hamburg group had

etter results compared with the Beger or Frey group. The patients’

elf-assessment of treatment strain ( P < .001) and their hope and

onfidence with respect to therapy ( P = .009) appeared to be better

n patients who had undergone the Hamburg modification. 

Compared with the data of the Frey or Beger group, no signif-

cant differences were found with rates of endocrine and exocrine

nsufficiency of 67% and 84%, respectively. Although only 14.3% of
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Table 2 

DPPHR (Hamburg modification) versus DPPHR (Beger/Frey) procedures 2,23 : Follow-up 

results of the pain score of the surviving patients. 

Pain score Hamburg ( n = 406) Beger/Frey ( n = 79) P value 

Median Range Median Range 

Frequency of pain attacks 0 0–100 10 0–85 .03 

Visual analogue scale 0 0–100 0 0–100 .319 

Analgetic medication 0 0–100 0 0–100 .021 

Inability to work 0 0–100 0 0–100 .158 

Pain score 4 0–100 6 0–96 .546 

Table 3 

DPPHR (Hamburg modification) versus DPPHR (Beger/Frey) procedures 2,23 : Follow- 

up results of the function scale scores of the surviving patients. 

Functional scale ∗ Hamburg ( n = 406) Beger/Frey ( n = 79) P value 

Median Range Median Range 

Physical status 80 0–100 100 0–100 .117 

Working ability 100 0–100 100 0–100 .054 

Cognitive functioning 100 0–100 100 0–100 .108 

Emotional functioning 92 0–100 75 0–100 .011 

Social functioning 100 0–100 33 0–100 < .001 

Global quality of life 92 0–100 67 0–100 .003 

∗ Items corresponding to questionnaire. Scores range from 0 to 100 (the greater 

the score, the greater the functioning level). 
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the Beger or Frey group continued consuming alcohol after the op-

eration, the rate in the Hamburg group was more than 2.5-fold

(37.9%, P = .001). 

The rate of revision surgery attributable to the recurrence of

symptomatic chronic pancreatitis in the remnant of the organ was

greater after Frey or Beger procedures compared with the Ham-

burg modification (18.3% vs 7.6%, P = .001). In addition, 4% of the

patients in the Hamburg group and 3% of the patients in the Beger

or Frey group needed reoperation because of cholestasis or recur-

rent cholangitis. 

Discussion 

Assuming that the second-order and third-order pancreatic side

branches have a relevant impact on the course of CP, Izbicki et al.

published a modification of the DPPHR in 1998 drawing particu-

lar attention to these side branches, hence also addressing small
Table 4 

DPPHR (Hamburg modification) versus DPPHR 

the symptom scales scores of the surviving pati

Symptom scale and/or item 

∗ Hamburg ( n =
Median Ra

Fatigue 11 0–

Nausea and vomiting 0 0–

Pain 11 0–

Loss of appetite 0 0–

Dyspnea 0 0–

Sleep disturbance 0 0–

Constipation 0 0–

Diarrhoe 0 0–

Financial strain 0 0–

Loss of body weight 0 0–

Fever or shivering 0 0–

Jaundice 0 0–

Bloating 0 0–

Thirst 0 0–

Itching 0 0–

Treatment strain 33 0–

Hope and confidence 0 0–

∗ Items corresponding to questionnaire. Scor

score, the greater the degree of symptoms). 
uct diseases associated with painful chronic pancreatitis. 18,19,32,33 

he so-called Hamburg modification combines the advantages of a

ubtotal, nonanatomic resection of the head of the gland, including

he uncinate process and a longitudinal incision of the pancreatic

uct with a V-shaped excision of the ventral aspect of the body

nd the tail of the gland. 2,33 The main element of the Hamburg

odification, the V-shaped excision, is performed to eliminate par-

ial or total obstruction of the second-order and third-order pan-

reatic side branches and to prevent stenosis that may appear as

 late postoperative complication. Thus, the Hamburg modification

f the DPPHR focuses on sustaining drainage of the pancreatic side

ranches and their junction with the main duct. For this reason,

he Hamburg modification has become the standard operation in

ur center. 

The detailed pathophysiologic mechanism in the development

f pain is not fully understood, but it is known that it is multifac-

orial. The inflammatory mass of the pancreatic head and increased

ressure in the main pancreatic duct and pancreatic parenchyma

ppear to play important roles. A drainage operation is not nec-

ssary for most CP patients to achieve a high rate of pain control

nd improved quality of life, because similar results can also be

rovided by performing a Whipple procedure. 

Our retrospective analysis is the first to present long-term data

f the Hamburg modification of the DPPHRs first described by

eger and Frey for the operative treatment of chronic pancreati-

is. The results of the current analysis showed adequate outcomes

or the Hamburg modification in patients suffering from painful CP.

ompared with the Beger or Frey patients from the two RCTs, the

amburg modification appeared to be superior in several aspects

oncerning quality of life, including emotional and social function-

ng and global quality of life. Patients in the Beger or Frey group
(Beger/Frey) procedures 2,23 : Follow-up of 

ents. Significant values are in bold. 

 406) Beger/Frey ( n = 79) P value 

nge Median Range 

100 43 0–100 < .001 

100 0 0–100 < .001 

100 0 0–100 .632 

100 0 0–100 .746 

100 6 0–83 .005 

100 33 0–100 < .001 

100 0 0–100 .752 

100 0 0–100 .410 

100 0 0–100 .959 

100 0 0–100 .812 

100 0 0–100 .056 

67 0 0–67 .040 

100 33 0–100 < .001 

100 0 0–100 .034 

100 0 0–67 .110 

100 67 0–100 < .001 

100 17 0–100 .009 

es range from 0 to 100 (the greater the 
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Table 5 

Hamburg Modification—Comparison of patients who continued alcohol consumption 

and abstainers: Follow-up of the pain score of the surviving patients. 

Pain score Alcohol ( n = 154) Nonalcohol ( n = 252) P value 

Median Range Median Range 

Frequency of pain attacks 25 0–100 0 0–100 < .001 

Visual analogue scale 1 0–100 0 0–100 .084 

Analgetic medication 1 0–100 0 0–100 .175 

Inability to work 25 0–100 0 0–100 < .001 

Pain score 19 0–98 8 0–100 < .001 

Table 6 

Hamburg modification—Comparison of patients who continued alcohol consump- 

tion and abstainers: Follow-up of the function scale scores of the surviving patients. 

Functional scale ∗ Alcohol ( n = 154) Nonalcohol ( n = 252) P value 

Median Range Median Range 

Physical status 80 0–100 90 0–100 .354 

Working ability 100 0–100 100 0–100 .276 

Cognitive functioning 100 0–100 100 0–100 .025 

Emotional functioning 92 0–100 92 0–100 .004 

Social functioning 83 0–100 100 0–100 .042 

Global quality of life 92 0–100 92 0–100 .021 

∗ Items corresponding to questionnaire. Scores range from 0 to 100 (the greater 

the score, the greater the functioning level). 
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b  
lso complained about fatigue, nausea, vomiting, dyspnea, sleep

isturbance, and bloating more often than patients who underwent

he Hamburg procedure. Obviously, many of these symptoms are

ot specific to measure procedure-related quality of life after DP-

HR for treatment of CP, but we continued to analyze these to be

n line with other reports on the subject that also use the same

ymptoms as measurements. 

Several items included in the pain score, such as frequency of

ain attacks and analgesic medications, also appeared to be more

avorable in the Hamburg group. The frequency of pain attacks,

hich was significantly less in the Hamburg group, may lead to

he misunderstanding that there was no pain in this group. Con-

idering that the items within the pain score are shown as me-

ians with ranges and not as averages with standard deviations,

 median of 0 (0–100) must not be interpreted as no pain. There

ere patients suffering from pain in the Hamburg group, especially

egarding the high rate of continuous alcohol consumers, because

ontinuing to drink alcohol was associated with more pain. An as-

ociation between pain relief and quality of life is well known, but

he exact cause is unknown. Thus, the outcomes concerning sev-

ral items relating to quality of life, such as the ability to work and

ognitive functioning, could be similar in both groups, and pain at-

acks appeared to be more common in the Beger or Frey group

han in the Hamburg patients, because there is no one-to-one cor-

elation between quality of life and pain. 

Long-term mortality was found to be 10% in the Hamburg

roup, which was less than mortality rates reported for the nat-

ral course of the disease after 10 years (20%–35%). 34 It was also

ess than the mortality in the Beger or Frey group (19%). These

esults must be interpreted cautiously because of the differences

etween the cohorts. The Hamburg group was older (49.2 ± 11.1

ears vs. 43.6 ± 10.5 years) and contained a greater rate of pa-

ients who continued consuming alcohol after the operation(37.9%

s 14.3%). Our retrospective analysis revealed an association be-

ween continued alcohol abuse and a greater pain score, worse

uality of life, and worse symptom control. Thus, it reinforces the

vailable evidence regarding alcohol consumption in chronic pan-

reatitis, which shows better results for pain control in abstainers

rom alcohol ingestion. 35,36 
Although cognitive, emotional, and social functioning and global

uality of life were significantly worse in patients who continued

onsuming alcohol, the Hamburg modification was found to be su-

erior compared with Beger or Frey in terms of emotional and so-

ial functioning and of global quality of life. Consequently, we as-

ume that the 62% of the Hamburg procedure patients who ceased

onsuming alcohol had excellent results, thus having a high im-

act on the outcomes of the total group. Considering the fact that

ontinuing alcohol consumers have worse long-term outcomes af-

er operation compared with abstainers, the results of this study

ight have been even more different with equal rates of alcohol

rinkers in both groups. This means that patients who have been

reated with the Hamburg modification and did not continue con-

uming alcohol seemed to have excellent long-term outcomes. Of

nterest, continuing alcohol consumption after operation appeared

o have no impact on recurrence rates, reoperation rates, and

orbidity. 

It is generally agreed that initial therapy for CP should be con-

ervative and symptom-related. A variety of interventional ther-

pies has been described, including endoscopic stone extraction,

phincterotomy, and ductal stenting. Operative treatment of CP is

ndicated in select patients because it is superior to endoscopic

reatment in an RCT by Cahen et al. 10 Taking into consideration

hat an enlargement of the pancreatic head of less than 4 cm was

efined as an inclusion criterion and that a Partington–Rochelle

rocedure instead of a DPPHR was performed, the advantage of op-

rative intervention will be obvious. 2,10,37,38 

Recently, it was shown in a long-term follow-up that symp-

omatic patients suffering from progressive CP, who had initially

een treated with the Partington-Rochelle procedure to eliminate

ancreatic duct obstruction, experienced more pain relief than pa-

ients who had undergone endoscopic treatment first. 9,39,40 

Another RCT comparing endoscopic therapy with operative

herapy with a 5-year follow-up was published by Dite et al. 11 The

uthors presented better outcomes after operative treatment with

omplete absence of pain in 37% of patients who had experienced

ither DPPHR or partial pancreatoduodenectomy as opposed to 14%

f patients who had been treated endoscopically by sphinctero-

omy and stenting combined with stone removal or stone removal

nly. 11 Moreover, a greater increase in body weight of about 20%

o 25% was observed in patients after operative treatment. 11 

When comparing endoscopic to operative intervention, Ahmed

li et al. 37 found a lesser risk for development of exocrine in-

ufficiency of the pancreas after operative treatment. It must

e remembered, however, that the literature shows that, in the

ong-term, endocrine and exocrine pancreatic function cannot be

etained by any DPPHR, despite the organ-sparing character of the

rocedures, but endocrine function appears to be preserved for

 greater time. 20,21 Potentially, exocrine and endocrine pancreatic

unction may improve if operative intervention is performed ear-

ier during the course of the disease. 41 

A total of 6 RCTs comparing different modifications of the DP-

HR with pylorus-preserving pancreatoduodenectomy (PPPD) have

een published to date. 12,13 , 42–45 The Beger procedure was shown
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to be superior to PPPD in terms of recuperation and postopera-

tive hormonal status in a RCT, as reported by Klempa et al. 42 The

short-term follow-up of an RCT published by Buchler et al. 12 found

several advantages of the Beger procedure related to pain relief,

quality of life, and increase in body weight, whereas this superi-

ority was not be confirmed in the 14-year follow-up published by

Muller et al. 46 Izbicki et al. 13 found the Frey procedure to be su-

perior to PPPD, but Strate et al. 47 published a 7-year follow-up of

the same RCT, reporting no significant differences between the two

groups in relation to endocrine and exocrine insufficiency, need for

reintervention, and mortality. The 15-year long-term follow-up re-

ported by Bachmann et al. 23 showed survival to be significantly

better in the Frey group, and both groups seemed to be compa-

rable in terms of pain control and quality of life. The authors fa-

vored the organ-sparing procedure because of its better survival

and short-term results. 23 Farkas et al. 43 published an RCT compar-

ing PPPD with the Berne modification of the DPPHR reporting on

lesser morbidity, greater increase in body weight, shorter operat-

ing time, and lesserh ospital stay in patients undergoing the Berne

modification. 48 

These results from the RCTs suggesting DPPHR to be superior to

pancreatoduodenectomy, however, were not confirmed by the mul-

ticenter, randomized, controlled, double-blind ChroPac trial. 44,49 

Indeed, no differences were found between the groups concerning

quality of life 24 months after operation. 49 

Keck et al. 45 published a prospective randomized trial compar-

ing short-term and long-term outcomes for the Beger and Frey

procedures with PPPD. Except for shorter operating times for DP-

PHR (360 vs 435 minutes), there were no significant differences

concerning the need for intraoperative blood transfusions, du-

ration of hospital stay, postoperative and surgical complications,

need for reoperation, and pancreatic leakage in short-term follow-

up; moreover, there were no differences in pain control, quality

of life, or exocrine and endocrine insufficiency in the long-term

follow-up. 45 

A meta-analysis published in 2008 revealed no significant dif-

ferences between DPPHR and PPPD concerning postoperative pain

relief, endocrine insufficiency, and overall morbidity, but Diener et

al. preferred DPPHR with respect to better perioperative and post-

operative outcomes and quality of life. 50 

Until now, only two RCTs have been published comparing dif-

ferent modifications of DPPHRs with one another. 8,22,27 Izbicki et

al. 27 initiated an RCT comparing the Beger and the Frey procedures

and presented outcomes up to a mean follow-up time of 1.5 years.

Apart from a significantly greater perioperative morbidity rate in

the Beger group (15% versus 9%), both groups were comparable in

terms of pain control, quality of life, endocrine and exocrine in-

sufficiency, and control of complications affecting surrounding or-

gans. 27 The 8-year follow-up of this trial was published by Strate

et al., 47 where the authors observed a mortality rate of 22%, which

is greater than our mortality (10%) with the Hamburg modification.

Both procedures were comparable in mortality, pain control, qual-

ity of life, and endocrine and exocrine insufficiency. 20 The same

applied to the 16-year long-term follow-up published by Bach-

mann et al. 2 

Another RCT comparing the Beger procedure the and Berne

modification was performed by Koninger et al., 22 revealing no sig-

nificant differences between the two procedures with respect to

complications, need for blood transfusions, and reoperation rates. 8 

There were significant differences in relation to operating time, du-

ration of hospital stay, and postoperative quality of life using the

European Organization for Research and Treatment of Cancer Qual-

ity of Life Questionnaire-Pancreatic Cancer, favoring outcomes with

the Berne modification in the short-term. 22 The 10-year follow-up

recently published by Klaiber et al. 21 showed no significant differ-

ences between both procedures. 
Our report is the first analysis presenting long-term outcomes

f the Hamburg modification, confirming existing evidence on

he advantageous long-term results of DPPHRs in the treatment

f chronic pancreatitis. This modification appears to be a good

lternative to other techniques of DPPHR, with adequate long-term

esults with respect to pain control, quality of life, and symptom

ontrol. 

Our study has several limitations. First, this is a retrospective

tudy, but the follow-up is remarkably complete. Second, other

han pain relief and quality of life, the recurrence rate of chronic

ancreatitis leading to the need for reoperative intervention is

uite low. Although these patients required a technically demand-

ng operation, with relevant morbidity, such as a repeat DPPHR,

ancreatoduodenectomy, or total pancreatectomy, the rate was sig-

ificantly less after use of the Hamburg modification (7.6%) com-

ared with the results of the Beger and Frey procedures in which

he rate of reoperation in published data was 5%–35%. 

A limitation of this analysis is that we do not have reliable data

n the duration between onset of the disease and operation. But

he indication for operative treatment of CP in our medical cen-

er is late-stage pancreatitis, as the early stage is treated by the

astroenterologist conservatively or with endoscopy, similar to the

tep-up approach. 41,51 Considering the high rate of patients contin-

ing excessive alcohol consumption after the Hamburg modifica-

ion (37.9%), the long-term outcome of this modification is excel-

ent. 

In conclusion, DPPHR provides adequate outcomes concerning

ain control, quality of life, and symptom control. In this retrospec-

ive analysis, the Hamburg modification of the Frey procedure was

ound to be an excellent alternative to the other forms of DPPHR.

he choice of a certain modification ultimately depends on the sur-

eon’s expertise and the individual needs of the patient. 
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