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Objective
To analyze the efficacy of extended drainage-that is, longitu-
dinal pancreaticojejunostomy combined with local pancreatic
head excision (LPJ-LPHE)-and pylorus-preserving pancre-
atoduodenectomy (PPPD) in terms of pain relief, control of
complications arising from adjacent organs, and quality of life.

Summary Background Data
Based on the hypotheses of pain origin (ductal hypertension
and perineural inflammatory infiltration), drainage and resec-
tion constitute the main principles of surgery for chronic pan-
creatitis.

Methods
Sixty-one patients were randomly allocated to either LPJ-
LPHE (n = 31) or PPPD (n = 30). The interval between symp-
toms and surgery ranged from 12 months to 10 years (mean
5.1 years). In addition to routine pancreatic diagnostic
workup, a multidimensional psychometric quality-of-life ques-
tionnaire and a pain score were used. Endocrine and exocrine
functions were assessed in terms of oral glucose tolerance
and serum concentrations of insulin, C-peptide, and HbA1C,

as well as fecal chymotrypsin and pancreolauryl testing. Dur-
ing a median follow-up of 24 months (range 12 to 36), pa-
tients were reassessed in the outpatient clinic.

Results
One patient died of cardiovascular failure in the LPJ-LPHE
group (3.2%); there were no deaths in the PPPD group. Over-
all, the rate of in-hospital complications was 19.4% in the
LPJ-LPHE group and 53.3% in the PPPD group, including
delayed gastric emptying in 9 of 30 patients (30%; p < 0.05).
Complications of adjacent organs were definitively resolved in
93.5% in the LPJ-LPHE group and in 100% in the PPPD
group. The pain score decreased by 94% after LPJ-LPHE
and by 95% after PPPD. Global quality of life improved by
71 % in the LPJ-LPHE group and by 43% in the PPPD group
(p < 0.01).

Conclusions
Both procedures are equally effective in terms of pain relief
and definitive control of complications affecting adjacent or-
gans, but extended drainage by LPJ-LPHE provides a beKter
quality of life.

Exocrine and endocrine pancreatic insufficiency and re-
current episodes of abdominal pain are the characteristic
clinical features of chronic pancreatitis. Severe pain is the

leading cause of admission to the hospital, inability to work,
early retirement, and addiction to analgesics in devastating
conditions of chronic pancreatitis.1 Like other therapeutic
modalities, surgery addresses pain as the incapacitating
symptom, although treatment options targeted at the cause
are still lacking.

Based on experimental evidence and clinical experience,
ductal and parenchymatous hypertension and neural alter-
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ations, in combination with extensive fibrosis, have been
proposed as basic hypotheses for the pathogenesis of pain in
chronic pancreatitis.27 As a result of these theories of pain
origin, drainage and resection have emerged as the main
principles of surgery in chronic pancreatitis.

During the last decade, traditional resective procedures,
such as classical partial pancreatoduodenectomy (Whipple
procedure8) and pylorus-preserving pancreatoduodenec-
tomy (PPPD; Traverso-Longmire procedure9), have been
compared in prospective randomized trials with the duode-
num-preserving resection of the head of the pancreas as
described by Beger et al.10 The gastroduodenal passage and
common bile duct continuity-sparing procedure of Beger
was found to be advantageous with regard to pain relief and
preservation of exocrine and endocrine pancreatic func-
tion.11,12

Recently, we performed a prospective randomized com-
parison between longitudinal pancreaticojejunostomy com-
bined with local pancreatic head excision (LPJ-LPHE; Frey
procedure,6"13 which is basically an extension of the tradi-
tional drainage procedure described by Partington and
Rochelle14) and the duodenum-preserving resection of the
head of the pancreas.'5 In this study, the extended drainage
(Frey) procedure proved to be equally effective in terms of
pain relief, control of complications arising from adjacent
organs, preservation of exocrine and endocrine function,
and, most importantly, improvement of quality of life. The
rate of in-hospital complications was significantly less with
the Frey procedure than with the Beger procedure.

However, to discover whether the extended drainage by
LPJ-LPHE is a legitimate surgical alternative in the most
severe conditions of chronic pancreatitis, the Frey proce-
dure must meet the academic challenge of competing with a
commonly accepted, traditional resection procedure. There-
fore, we devised this prospective randomized study to com-
pare LPJ-LPHE with PPPD in terms of improvement of
quality of life, pain relief, and control of complications
arising from adjacent organs.

PATIENTS AND METHODS
The protocol was approved by the Ethics and Research

Committee of the Hamburg Medical Association. All pa-
tients were seen by a panel of gastroenterologists and sur-
geons who decided on the indication for surgery and on the
patient's inclusion into the study.

Inclusion criteria were an inflammatory mass in the head
of the pancreas (>35 mm in diameter), severe recurrent pain
attacks (at least 1 per month requiring opiates), history of
pain attacks for at least 1 year, or coexisting complications
from adjacent organs (e.g., common bile duct stenosis,
duodenal stenosis). Disease-related exclusion criteria were
chronic pancreatitis without involvement of the pancreatic
head, small duct disease (maximal diameter of duct of
Wirsung, 3 mm), pseudocysts without duct pathology, and
portal vein thrombosis. Patient-related exclusion criteria

were myocardial infarction within 6 months, detection of a
malignant pancreatic tumor, and coexisting malignancy of
other organs.

Since January 1995, 64 consecutive patients with chronic
pancreatitis who were found eligible for the study were
randomly allocated to either the extended drainage or the
resection group. Three of these 64 patients (1 in the ex-
tended drainage group, 2 in the resection group) were ex-
cluded after entry because a pancreatic carcinoma was
found during surgery on frozen-section analysis. Thus, 61
patients make up the study group (extended drainage group,
n = 31; resection group, n = 30).
The median interval between symptoms and surgical

intervention was 5 years (range 1 to 10 years). The etiology
was alcohol overindulgence in 47 patients. In the remaining
14 patients, the etiology remained unknown, and pancreati-
tis was considered to be of idiopathic origin.

During workup and/or conservative treatment, the pa-
tients had undergone a median of four endoscopic retro-
grade cholangiopancreaticographies, excluding patients
with duodenal stenosis (range 1 to 17). During a median
period of 15 weeks, conservative treatment, including en-
doscopic drainage and extracorporeal shock wave litho-
tripsy, had failed to provide pain relief in 43 patients. The
remaining 18 patients underwent surgery primarily because
conservative treatment modalities were considered inappro-
priate.

Surgery was indicated because of recurrent intractable
pain in all patients. There was no significant difference
between the two groups with regard to age, sex, and distri-
bution of pathologic findings (Table 1).

Patient Assessment
The routine diagnostic workup of all patients was per-

formed as described previously. '5 Briefly, it included ab-
dominal ultrasonography, helical abdominal computed to-
mographic (CT) scanning, angiography, and endoscopic
retrograde cholangiopancreaticography, where technically
feasible. It also included functional tests as outlined below.
An inflammatory mass in the head of the pancreas was

visualized in all patients by abdominal sonography and CT
scanning. The median pancreatic head diameter was 56 mm
(range 41 to 126 mm), as assessed by helical CT scan.

Endoscopic retrograde pancreaticography revealed pan-
creatic duct lesions determined to be stage II in 17 and stage
III in 44 patients, according to the Cambridge classifica-
tion. 16

Thirty-four patients had a common bile duct stenosis,
demonstrated by endoscopic retrograde cholangiography
and sonography. In five patients with recurrent emesis,
duodenal stenosis was endoscopically shown. After 4 weeks
of total parenteral nutrition, the duodenal obstruction had
not resolved spontaneously, as demonstrated by hypotonic
duodenography. In these patients, endoscopic retrograde
cholangiopancreaticography could not be performed. In 13

Ann. Surg. - December 1998



Extended Drainage Versus Resection in Chronic Pancreatitis 773

Table 1. CLINICAL CHA
OF THE STUDY PO0

Age (yrs, mean ± SD)
Sex (m/f)
Etiology (no. of patients)
ETOH
Idiopathic

Pain (for at least 12 months, no. of
patients)

Time since onset of symptoms
(yrs, mean ± SD)

Inflammatory mass in the pancreatic
head (no. of patients)

> 35 mm
> 50 mm
> 70 mm

Pseuodocysts
> 30 mm
> 50 mm

Ductal morphology (Cambridge
classification; see ref. 16)t

stage 11
stage IlIl

Common bile duct stenosis
(no. of patients)

Segmental duodenal stenosis
(no. of patients)

Segmental portal hypertension (no. of
patients)

Loss of body weight
(> 10%, no. of patients)

Diabetes mellitus (no. of patients)
Inability to work (> 6 months)

(no. of patients)

* Both patient groups are comparable in terms o
adjacent organs, pancreatic morphology and (

t Excluding five patients with segmental duodE
scopic retrograde pancreteaticography could

ETOH = ethyl alcohol

patients, angiography showed compression of the portal
LRACTERISTICS vein suggestive of segmental portal hypertension.

Exocrine pancreatic function was assessed by estimation
Extended of fecal chymotrypsin concentration (normal >40 ,ug/g
Drainage Resection feces, pathologic <40 ,tg/g feces)'7 and the pancreolauryl
Group Group test (normal >30%, intermediate 20% to 30%, pathologic

(n = 31) (n = 30) <20%)18 (Table 2). Endocrine pancreatic function was as-

43.1 ± 6.5 44.6 ± 5.3 sessed by the need to treat diabetes mellitus with diet
25/6 26/4 modification, oral hypoglycemic agents, or insulin. Fasting

serum insulin (normal <10 ,uE/ml, pathologic >10 AE/ml)
25 22 and C-peptide levels (normal <0.7 to 3 ng/ml, pathologic

>3 ng/ml), as well as HbAIC concentrations (normal <4.5%
31 30 to 6%, pathologic >6%), were also determined. In all pa-

tients who were not insulin-dependent, an oral glucose
5.5 ± 2.3 4.8 ± 2.6 tolerance test was performed, and the results were classified

as normal, impaired, or diabetes mellitus according to the
5 5 criteria set forth by the 1985 WHO Study Group on Diabe-
15 18 tes Mellitus'9 (Table 3).
1 1 7 Pain intensity was estimated employing a recently sug-

1113 gested pain scoring system that includes a visual analog
2 3 scale, frequency of pain attacks, use of analgesic medica-

tion, and the time of disease-related inability to work (Table
4).20 Median pain frequency was classified as several times

7 7 (i.e., at least three attacks) per week in 19 of 31 patients in
20 22 the extended drainage group and 17 of 30 patients in the
18 16 resection group. Daily pain was reported by 7 of 31 in the

extended drainage group and in 8 of 30 patients in the
2 3 resection group. The remaining patients had pain several
6 7 times (i.e., at least three attacks) per month.

All patients recruited for this study had been admitted to
17 18 the hospital because of acute attacks of chronic pancreatitis.
9 8 The median hospital stay was 26 days (range 12 to 123) in

26 24 drainage group days (range 10 102)

in the resection group. This did not include the period
Iincidence of complications from immediately before surgery that was used for workup.
clinical features. In addition, patients completed the European Organisa-
Enal stenosis, in which an endo- tion for Research and Treatment of Cancer's quality-of-life

not be performed.

questionnaire.21 It comprises single and multitrait scales on
symptoms, physical status, working ability, and emotional,
cognitive, and social functioning, as well as a global qual-

Table 2. EXOCRINE PANCREATIC FUNCTION TESTS

Extended Drainage Group (n = 31) Resection Group (n = 30)

Preoperative (%) Follow-up (%) Preoperative (%) Follow-up (%)

Fecal chymotrypsin test
Normal* 45 42 40 17
Pathologic* 55 58 60 83

Pancreolauryl test
Normal* 13 10 10 0
Intermediate* 32 22 30 17
Pathologic* 55 58 60 83

Definition see Patients and Methods.
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Table 3. ENDOCRINE PANCREATIC FUNCTION TESTS

Extended Drainage Group (n = 31) Resection Group (n = 30)

Test Preoperative (%) Follow-up (%) Preoperative (%) Follow-up (%)

Serum-Insulin
Normal* 68 68 67 60
Pathologic* 32 32 33 40

Serum-C-peptide
Normal* 68 68 67 60
Pathologic* 32 32 33 40

HbAlc
Normal* 71 71 73 63
Pathologic* 29 29 27 37

OGiT
Normal* 32 26 33 23
Impaired* 39 45 40 40
Pathologic* 29 29 27 37

Definition see Patients and Methods.
OGTT = oral glucose tolerance test.

ity-of-life scale (Tables 5 and 6). This quality-of-life ques- topathologic examination of the resected specimen con-
tionnaire had previously been validated for patients with firmed chronic pancreatitis in all patients. All patients were
chronic pancreatitis.20 reassessed in the outpatient clinic at 6-month intervals.

Quality-of-life and pain score data were recorded by
doctoral students who were unaware of group allocation. Randomization and Statistical Analysis

Surgical Procedure The primary endpoint of the study was improvement of
quality of life. Further main outcome criteria were pain

The extended drainage procedure (LPJ-LPHE) was per- relief and definitive control of complications arising from
formed in 31 patients, and PPPD was performed in 30 adjacent organs. Secondary outcome criteria were mortality
patients using surgical techniques described elsewhere.9'13 and morbidity rates and exocrine and endocrine pancreatic
In the former, a choledochotomy was performed and a metal function after surgery, and occupational rehabilitation.22
probe was inserted into the duodenum to allow better iden- In accordance with the guidelines proposed by McPeek et
tification of the distal common bile duct in its retropancre- al.,23 an educated guess based on literature review and
atic course. The common bile duct was drained with a personal experience was made setting the probability of
T-tube for 10 days after surgery. T-tube cholangiography improvement of global quality of life by >100% of the
was performed routinely before removal of the tube. His- baseline value to 40% for the resection group and to 80%

Table 4. PAIN SCORE

Extended Drainage Group (n = 31) Resection Group (n = 30)

Preoperative Prooperative
Score (median Follow-up Score Score (median Follow-up Score

Criterion [range]) (median [range]) [range]) (median [range])

Pain visual analog scale 81 (60-100) 12 (0-20) 82 (55-100) 10(0-15)
Frequency of pain attack 75 (50-100) 12.5 (0-25) 75 (50-100) 12.5 (0-15)
Pain medication 17 (15-80) 0 (0-15) 20 (20-100) 0 (0-20)
Inability to work* 75 (75-100) 0 (0-100) 75 (75-100) 50 (0-100)

Pain scoret 62 (50-100) 6.1 (0-40) (p<0.001)t 63 (50-100) 18.1 (0-37.5) (p<0.001)t

* Occupational rehabilitation was achieved in 21 of 31 (68%) and in 13 patients (43%) in the drainage and resection group, respectively.
t The pain score was defined as the sum of the rank values of the four criteria divided by four (see ref. no. 20).
4 Preoperative values are compared with follow-up values (Wilcoxon rank test).
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Table 5. QUALITY OF LIFE ASSESSMENT: FUNCTION SCALES

Extended Drainage Group (n = 31) Resection Group (n = 30)

Preoperative Preoperative
Score (median Follow-up Score Score (median Follow-up Score

Functional Scales [range]) (median [range]) [range]) (median [range])

Physical status 60 (20-100) 90 (60-100) (p<0.01)* 50 (0-100) 70 (20-100) (p<0.05)*
Working abilityt 50 (0-100) 100 (0-100) (p<0.01)* 50 (0-100) 70 (0-100) (p<0.05)*
Cognitive functioning 50 (40-80) 66.7 (50-100) ns* 50 (40-80) 66.7 (40-100) ns*
Emotional functioning 25 (0-75) 75 (50-100) (p<0.01)* 25 (0-100) 66.7 (40-100) (p<0.05)*
Social functioning 16.7 (0-66.7) 66.7 (50-100) (p<0.01)* 16.7 (0-100) 66.7 (0-100) (p<0.05)*
Global quality of life 28.6 (14.3-57.1) 85.7 (71.4-100) (p<0.01)* 28.6 (14.3-71.4) 57.1 (33.3-100) (p<0.05)*

* Preoperative values are compared with follow-up values (Wilcoxon Rank Test).
t Occupational rehabilitation was achieved in 21 of 31 (68%), and in 13 patients (43%) in the drainage and resection group, respectively.
These functional scales are part of an established quality of life questionnaire validated for patients with chronic pancreatftis (see ref. no. 20).

for the extended drainage group. On the premise of an a RESULTS
error of 5% and a f error of 15%, the size was set at 30
patients per group.24 The mean surgical time was 245 ± 62 minutes in the

Randomization was performed using a list of random extended drainage group and 328 ± 76 minutes in the
digits24 that were made available during surgery as coded resection group (p < 0.05). The mean number of transfused
cards sealed in envelopes. blood units was 1.2 ± 0.8 in the extended drainage group
The results of parametric data are expressed as means ± and 3.2 ± 2.6 in the resection group (p < 0.05). The overall

standard deviation. Nonparametric data are expressed as morbidity rate was 19% in the extended drainage group and
medians. Normal distribution of data was tested with the 53% in the resection group (p < 0.05). One patient in the
Kolmogorov-Smirnov test. Statistical significance was es- extended drainage group died of cardiopulmonary failure
timated using the Student's t test, the Wilcoxon rank test, after myocardial infarction (Table 7). All postsurgical com-
the Mann-Whitney test, or the Fisher exact test, as appro- plications were controlled conservatively.
priate. The level of significance was set at p < 0.05. During the median follow-up of 24 months (range 12 to

Table 6. QUALITY OF LIFE ASSESSMENT: SYMPTOM SCALES

Extended Drainage Group (n = 31) Resection Group (n = 30)

Preoperative Preoperative
Score (median Follow-up Score Score (median Follow-up Score

Symptom Scales [range]) (median [range]) [range]) (median [range])

Fatigue 66.7 (33.3-100) 33.3 (0-50) (p<0.05)* 66.7 (33.3-100) 33.3 (0-66.7) (p<0.05)*
Nausea and vomiting 50 (0-100) 0 (0-50) (p<0.05)* 50 (0-100) 0 (0-66.7) (p<0.05)*
Pain 75.0 (50-100) 0 (0-25) (p<0.01)* 75 (50-100) 0 (0-20) (p<0.01)*
Loss of appetite 66.7 (0-100) 0 (0-16.7) (p<0.01)* 75 (0-100) 0 (0-50) (p<0.05)*
Dyspnea 0 (0-33.3) 0 (0-33.3) ns* 0 (0-16.7) 0 (0-33.3) ns*
Sleep disturbance 33.3 (0-66.7) 16.7 (0-66.7) ns* 33.3 (0-66.7) 16.7 (0-66.7) ns*

Constipation 33.3 (0-66.7) 33.3 (0-66.7) ns* 33.3 (0-66.7) 33.3 (0-66.7) ns*

Diarrhea 33.3 (0-66.7) 0 (0-33.3) (p<0.05)* 33.3 (0-66.7) 0 (0-66.7) (p<0.05)*
Financial strain 0 (0-33.3) 0 (0-33.3) ns* 0 (0-33.3) 0 (0-33.3) ns*

Loss of body weight 66.7 (66.7-100) 0 (0-33.3) (p<0.01)* 66.7 (66.7-100) 16.7 (0-75) (p<0.05)*
Fever 0 (0-16.7) 0 (0-0) ns* 0 (0-16.7) 0 (0-0) ns*

Jaundice 33.3 (0-66.7) 0 (0-16.7) (p<0.05)* 33.3 (0-100) 0 (0-0) (p<0.05)*
Bloating 33.3 (0-66.7) 0 (0-16.7) ns* 33.3 (0-66.7) 16.7 (0-66.7) ns*
Thirst 0 (0-33.3) 0(0-33.3) ns* 0 (0-33.3) 0(0-33.3) ns*

Pruritus 0 (0-33.3) 0 (0-33.3) ns* 0 (0-33.3) 0 (0-33.3) ns*

Treatment strain 71.4 (42.8-100) 14.3 (0-42.8) (p<0.01)* 71.4 (28.6-100) 28.6 (0-57.1) (p<0.05)*
Hope and confidence 28.6 (42.8-100) 85.7 (57.1-100) (p<0.05)* 28.6 (14.3-71.4) 71.4 (42.9-100) (p<0.05)*

* Preoperative values are compared with follow-up values (Wilcoxon Rank Test).
These symptom scales are part of an established quality of life questionnaire validated for patients with chronic pancreatitis (see ref. no. 20).
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Table 7. POSTOPERATIVE
COMPLICATIONS

Resection
Extended Drainage Group

Complication Group (n = 31) (n = 30)

Hemorrhage (> 3 units of blood
postoperative)

Pancreatic fistula
Delayed gastric emptying*
Wound infection
Myocardial infarction and

cardiopulmonary failure (fatal)

Total

1

0

3

1

6 (p<0.05)t

* Delayed gastric emptying was defined as need for gastrc tubing for more than 7
days or return to solid diet after postoperative day (see ref. no. 36). The naso-

gastric tube was removed routinely, if the patient's reflux was < 200 ml/24
hours. This was the case in all patients of the drainage group on postoperative
day two. Following the same criteria the nasogastric tube was removed on day
5 as a median (range 3 to 20 days) in the resection group. In the nine patients of
the resection group, in which delayed gastric emptying was diagnosed, reflux
was between 600 and 1400 ml per 24 hours after postoperative day 7.

t Fisher exact test.

36), relief of symptoms was observed in 28 of 31 patients
(90%) in the extended drainage group and in 26 of 30
patients (87%) in the resection group (not significant). The
median pain score decreased by 90% in the extended drain-
age group and by 71% in the resection group (see Table 4).
Total relief of symptoms was experienced by all patients in
both groups who had duodenal stenosis. Common bile duct
stenosis was permanently controlled in 89% (16 of 18) of
patients in the extended drainage group and in all patients
(16 of 16) in the resection group. The remaining two pa-

tients (extended drainage group) required temporary endo-
scopic stenting because of cholestasis.

Before surgery, the body weight loss exceeded 10% of
normal body weight (normal body weight [kg] = height
[cm] - 100) in 17 patients in the extended drainage group

(mean loss 8.2 ± 2.3 kg) and 18 patients in the resection
group (mean loss 8.6 ± 2.9 kg). During follow-up, 25 of 31
patients (81%) in the extended drainage group and 12 of 30
patients (40%) in the resection group gained >5 kg. Median
increase of body weight after surgery was 6.7 kg (range 3.1
to 9.2) in the extended drainage group and 1.9 kg (range 0
to 6.3) in the resection group.

Before surgery, exocrine pancreatic function, assessed by
fecal chymotrypsin concentration and the pancreolauryl
test, was normal or intermediate in 45% of the extended
drainage group and 40% of the resection group and patho-
logic in 55% and 60%, respectively (see Table 2). Patients
with pathologic exocrine function had received exocrine
pancreatic enzyme substitution before surgery. During fol-
low-up, one patient in the extended drainage group and
seven patients in the resection group were found to have
pathologic values. All patients with pathologic exocrine

pancreatic function received a porcine pancreatic enzyme
preparation (3 X 2 capsules daily, 1000 IU protease, 18,000
IU amylase, and 20,000 IU triacylglycerol-lipase per cap-
sule).

Before surgery, nine patients in the extended drainage
group and eight in the resection group had insulin-depen-
dent diabetes. Before surgery, 24 patients (12 per group)
had impaired glucose tolerance. Although three patients in
the extended drainage group exhibited remarkable improve-
ment of their diabetic status (saving 20, 20, and 24 IU of
insulin per day), glucose tolerance deteriorated in three
patients in the resection group after surgery, with an evolv-
ing need for insulin medication. The remaining patients
with clinical diabetes mellitus remained stable. Five of the
20 patients with normal glucose metabolism before surgery
(2 of 10 in the extended drainage group and 3 of 10 in the
resection group) had impaired glucose tolerance after sur-
gery (see Table 3).

Inability to work on a regular basis for at least 6 months
was found in 84% of patients (26 of 31) in the extended
drainage group and in 80% (24 of 30) in the resection group.
Occupational rehabilitation-return to regular daily work or
activity-was observed in 68% (21 of 31) of patients in the
extended drainage group and in 43% (13 of 30) of patients
in the resection group (p < 0.05).

During follow-up, seven patients admitted continued al-
cohol abuse according to the criteria of Lankisch et al.1 In
another eight patients who did not acknowledge alcohol
consumption, strong suspicion of continued drinking was
based on communication with referring physicians and
close relatives.

During follow-up, median global quality of life improved
by 200% in the extended drainage group and by 100% in the
resection group (p < 0.05). Physical status and working
ability scores improved by 67% and 50% in both groups.
Physical status, working ability, and emotional, cognitive,
and social functioning improved in both groups. Improve-
ment of physical status and working ability were signifi-
cantly better in patients who had undergone the extended
drainage procedure (see Table 5). Results of the symptom
scales are summarized in Table 6.

DISCUSSION
The indications for surgical intervention in chronic pan-

creatitis are intractable pain, complications related to adja-
cent organs, failure to control pancreatic pseudocysts by
endoscopy in conjunction with ductal pathology, and intrac-
table internal pancreatic fistula.1 25'26 Occasionally, surgery
is indicated if pancreatic cancer cannot be excluded despite
a broad diagnostic workup.27 The ideal surgical approach
should address all these problems.

Pain is the crucial symptom in severe chronic pancreati-
tis. Based on the hypotheses of pain origin in chronic
pancreatitis-perineural inflammation4 and ductal hyperten-
sion2-drainage and resection have emerged as the two
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Table 8. AIMS OF SURGICAL
TREATMENT FOR CHRONIC

PANCREATITIS

1. Pain relief
2. Control of pancreatitis associated complications of adjacent

organs
3. Preservation of exocrine and endocrine pancreatic function
4. Social and occupational rehabilitation
5. Improvement of quality of life

main principles of surgery. However, procedures that in-
volve either drainage or resection exclusively25'26'28-3 have
failed to meet all the aims of an ideal surgical treatment for
chronic pancreatitis (Table 8).
More recently, various procedures have been either pro-

posed10"13 or rediscovered8'9 that involve both drainage and
resection, with emphasis on one or the other. Classic partial
pancreatoduodenectomy (Whipple procedure), PPPD (Tra-
verso-Longmire procedure), duodenum-preserving resec-

tion of the head of the pancreas (Beger procedure), and
LPJ-LPHE (Frey procedure) provided pain relief, controlled
complications arising from adjacent organs, and identified
pancreatic cancer during surgery that had been missed de-
spite a broad diagnostic workup.6 7'27'32 Even with this kind
of experience, the superiority of any of these procedures
cannot be determined. To provide information about which
procedure should be favored, prospective randomized trials
are necessary that incorporate the criteria proposed by Frey
et al.22 for studies of therapeutic interventions in chronic
pancreatitis: pain intensity, analgesic use, exocrine and en-

docrine pancreatic function, professional rehabilitation, and
quality of life.

In 1995, prospective randomized studies were reported
by Klempa et al.12 comparing partial pancreatoduodenec-
tomy (Whipple procedure) with duodenum-preserving re-

section of the head of the pancreas (Beger procedure),'2 by
Buechler et al."1 comparing PPPD (Traverso-Longmire
procedure) with duodenum-preserving resection of the head
of the pancreas, and by our group'5 comparing LPJ-LPHE
(Frey procedure) with duodenum-preserving resection of
the head of the pancreas. Klempa et al. concluded that the
Beger operation provided quicker recuperation and better
preservation of exocrine and endocrine function and was

equally effective in terms of pain relief. Buechler et al.
preferred the Beger procedure to PPPD because of im-
proved exocrine and endocrine function and higher efficacy
in terms of pain relief. Except for a higher morbidity rate in
the Beger procedure and failure of the Frey procedure to
return nonocclusive segmental portal hypertension to nor-

mal, we found no significant difference between duodenum-
preserving resection of the head of the pancreas and LPJ-
LPHE.33
From these data, the gastroduodenal passage and com-

mon bile duct continuity-sparing techniques described by
Beger and Frey may be considered favorable alternatives in

surgery for severe chronic pancreatitis. The results of the
present study support this conclusion. LPJ-LPHE provided
equally effective pain relief and better preservation of pan-
creatic function. LPJ-LPHE also provided better quality of
life and professional rehabilitation.
The question remains as to why these more or less resec-

tive procedures tend to provide better results with regard to
permanent pain relief than simple drainage.34 In a remark-
able study reported by Warshaw et al.,35 in 10 of 15 patients
with "failure of symptomatic relief after pancreaticojejunal
decompression," the pathologic key to recurrent pancreatitis
was localized to the pancreatic head. Despite patent anas-
tomoses, the progressive fibrotic inflammation in the pan-
creatic head had continued and thus acted as the pacemaker
of the disease. In most patients who undergo surgical inter-
vention, an inflammatory process in the head of the pancreas
initiates at least one of the following problems: proximal
stenosis of the duct of Wirsung or Santorini, distal common
bile duct compression with recurrent clinical and subclinical
episodes of cholangitis, segmental duodenal obstruction,
and encasement of retropancreatic intestinal vessels (Fig. 1).
In chronic pancreatitis, the crucial triangle lies between the
distal common bile duct, the duct of Wirsung, and the
superior mesenteric portal vein. This region is addressed by
classic resection of partial pancreatoduodenectomy, PPPD,
and duodenum-preserving subtotal pancreatic head resec-
tion. This triangle is also the target of the local pancreatic
head excision step in the Frey procedure. The need for
limited or more extensive local excision of critical pancre-
atic head fibrosis may be tailored to the individual situation
(Fig. 2). It could be hypothesized that lateral drainage by
longitudinal pancreaticojejunostomy is unnecessary, at least
in patients who do not have a "chain of lakes," provided that
the pacemaker, the pancreatic head, is cored out. However,

Figure 1. Complications attributed to the inflammatory process in the
head of the pancreas, the pacemaker in chronic pancreatitis: (A) distal
common bile duct compression, (B) proximal stenosis of the duct of
Wirsung, (C) segmental duodenal obstruction, and (D) encasement of
retropancreatic intestinal vessels. (From MW Buechler, Baer HU, Seiler
C, et al. Die duodenumerhaltende Pankreaskopfresektion: ein Stan-
dardverfahren bei chronischer Pankreatitis. Chirurgerie 1997; 68:364-
368, with permission from Springer-Verlag, Heidelberg, Germany.)
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Figure 2. The extended drainage procedure described by Frey (longi-
tudinal pancreaticojejunostomy combined with local pancreatic head
excision). Through a proximal choledochotomy, a metal probe is in-
serted into the duodenum. (A) The triangle between the distal common
bile duct, the duct of Wirsung, and the superior mesenteric portal vein is
addressed during local pancreatic head excision. (B) Reconstruction
with a longitudinal side-to-side pancreaticojejunostomy, including the
cavity in the pancreatic head. (From lzbicki JR, Bloechle C. Die Draina-
geoperation als Therapieprinzip der chirurgischen organerhaltenden
Behandlung der chronischen Pankreatitis. Chirurgerie 1997; 68:865-
873, with permission from Springer-Verlag, Heidelberg, Germany.)

this question needs to be investigated in a prospective
randomized trial.

It seems that the limited local pancreatic head excision is
crucial in the critical triangle between the portal vein, main
pancreatic duct, and distal common bile duct. A more ex-
tensive removal of pancreatic tissue in the pancreatic head
and in the uncinate process may therefore be unnecessary.
On the premise that long-term results confirm the con-

vincing results achieved with LPJ-LPHE (Frey procedure),
this extended drainage procedure offers the advantages of

driag i.e,peevto fpnraiucinadlm
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rates). At the same time, the critical pancreatic head region,
which acts as the pacemaker in chronic pancreatitis, is
adequately addressed, providing pain relief and control of
pancreatitis-associated complications from adjacent organs.
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