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Abstract
Background The aim of this prospective study was to determine the short- and long-term results of the Frey procedure in the
treatment of chronic pancreatitis.
Methods From September 2000 to November 2009, 44 consecutive patients underwent the Frey procedure. Patients were
included in the study before surgery and followed prospectively with assessment of pain relief, weight gain and exocrine/
endocrine insufficiency. Twenty-one patients (47.7 %) were followed for more than 5 years.
Results This study included 40 men (91 %) and four women (9 %) (mean age: 49 years) with a mean follow-up of
51.5 months. The primary etiology of chronic pancreatitis was chronic alcohol abuse in 38 patients (86.4 %). The major
indication for surgery was disabling pain (95.5 %). There was no postoperative mortality. Postoperative morbidity occurred
in 15 patients (34.1 %), with specific surgical complications in 11 patients (25 %). The percentage of pain-free patients after
surgery was 68.3 %. Eight patients (18.1 %) and seven patients (16 %) developed diabetes de novo and exocrine
insufficiency, respectively. The Body Mass Index showed statistically significant improvement during follow-up. Similar
beneficial results concerning pain relief and weight gain persisted after the initial 5-year follow-up.
Conclusions The Frey procedure is an appropriate, safe and effective technique for management of patients with chronic
pancreatitis in the absence of neoplasia, based on long-term follow-up.
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Introduction

Patients with chronic pancreatitis suffering from severe and
disabling pain present a therapeutically challenging problem.

Based on a previous review of the pathophysiological origins
of pain in chronic pancreatitis1 (perineural inflammation, in-
creased parenchymal pressure and ductal hypertension), two
procedures have been introduced to surgery: drainage and
(organ-preserving) resection. The choice of operative proce-
dure has been determined by the pancreatic duct dilatation and
gland morphology.2

An inflammatory mass in the pancreatic head has long
been considered a classic indication for radical resection
(pancreaticoduodenectomy). This procedure has been for a
long time associated with high mortality and morbidity
rates, which are consequences of the sacrifice of a great
amount of pancreatic parenchyma. On the other hand, the
extent of drainage appears to be directly proportional to the
degree of pain relief. In 1909, Coffey3 first described the
technical aspects of partial pancreatectomy with pancrea-
toenterostomy in a canine model. Modern surgical
management4 of painful chronic pancreatitis dates back to
the 1950s, when Puestow and Gillesby5 performed their
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lateral pancreaticojejunostomy. This procedure has stimulat-
ed ongoing efforts to design newer approaches6 that could
provide permanent benefits to patients with low short and
long-term morbidity compared to pancreaticoduodenec-
tomy, which was previously considered to be the "gold"
standard for surgical treatment.

In 1987, Frey and Smith7 described the local resection
of the pancreatic head using lateral pancreaticojejunos-
tomy that combined the options of resection and drainage
of the entire duct.8 There are many reports in the literature
on the short-term results of the Frey procedure9 but very
few on the long-term results.10 The literature reported
retrospective results longer than 5 years11–13 and very
few prospective results.14 The aim of this study was to
prospectively analyze the short and long-term outcome in
a series of patients with chronic pancreatitis who under-
went the Frey procedure and to determine if the results
were persistent after 5 years.

Materials and Methods

Protocol

All consecutive patients scheduled to undergo the Frey
procedure for chronic pancreatitis from September 2000 to
November 2009 were considered for inclusion in this study.
The diagnosis15 of chronic pancreatitis was based on clinical
(clinical history, physical examination) and imaging (calci-
fications in the pancreas or pancreatic duct on computed
topographic scan, ultrasonography, magnetic resonance
cholangiopancreatography and endoscopic retrograde chol-
angiopancreatography) findings. Pain rating and visual ana-
log scales were used to assess the intensity of pain (0
corresponding to “no pain” and 10 to “maximum pain”),
its relief and the impact of the residual pain on daily activ-
ities. Each patient was then referred to a pain management
clinic where a specialist initiated the appropriate analgesic
treatment. The indication for the Frey procedure was decid-
ed in our institution by a multidisciplinary committee in-
cluding gastroenterologists, radiologists and surgeons.
There were no strict selection criteria, but the indication
was gladly given in cases of large cephalic mass and/or a
small pancreatic duct dilatation. The main indication for
surgery was intractable chronic pain resistant to appropriate
painkillers in 42 patients (95.5 %). Asthenia was diagnosed
in 18 patients (40.9 %), endoscopic interventional therapy
failure or technical impossibility was observed in 14 patients
(31.8 %) and pain reappeared after previous endoscopic
treatment in 11 patients (25 %). The mean interval between
the first onset of symptoms of pancreatitis and surgery was
70.4±64.9 months (range: 12–300 months). Written in-
formed consent was obtained preoperatively for all patients

included in the study who were then prospectively followed
at regular intervals. The protocol was approved by the local
ethics committee.

Patient Demographics

This study included 44 patients, of whom 40 were men (91%)
and four were women (9 %) with a mean age of 49±6.8 years
(range: 32–65). One patient (2.3 %) was suffering from high
blood pressure and one other patient (2.3 %) from cardiac
arrhythmia. No patient was known to suffer from chronic
obstructive pulmonary disease or coronary trouble.

The primary etiology of chronic pancreatitis was chronic
alcohol abuse in 38 patients (86.4 %). Preoperatively, 28 of
the 38 patients with alcohol-related chronic pancreatitis had
abstained from alcohol (73.7 %) with a mean duration of
17.2±41 months (range: 5–192 months). Only four of these
38 patients (10.5 %) were still abusing alcohol before sur-
gery. The same indications were used for surgery, i.e., in-
tractable pain resistant to painkillers and therapeutical
problem in a head dominant chronic pancreatitis. Alcohol
withdrawal was preferred but not mandatory. Indeed,
Schnelldorfer’s team16 in California demonstrated that sur-
gery for chronic pancreatitis could be performed with sim-
ilar mortality and morbidity even without alcohol abstinence
and that alcohol abuse after operation did not affect success
for pain control at follow-up. Hereditary chronic pancreatitis
was found in two patients (4.5 %) and other etiologies were
found in four patients (9.1 %) including two with obstruc-
tive gallstones, one with pancreas divisum and one with an
idiopathic cause.

Preoperative Imaging and Biological Findings

An inflammatory mass in the head of the pancreas was
visualized by computed tomography scan in 43 patients
(97.7 %), by magnetic resonance cholangiopancreatography
in 25 patients (56.8 %) and by endosonography in 21
patients (47.7 %). Preoperative imaging also revealed gas-
trointestinal tract abnormalities (two duodenal stenoses, one
choledochal cyst), biliary dilatation or stenosis (15 intra-
and extrahepatic biliary ducts dilatation, one common bile
duct narrowing due to chronic pancreatitis lesions) and
vascular thromboses (one splenic vein thrombosis and two
superior mesenteric vein thromboses). Neither of these find-
ings was considered contraindications to surgery.

The average size of the most dilated part of the main
pancreatic duct, excluding a pseudocyst, was 7.8±2.2 mm
(range: 3–12 mm). Nine patients (20.5 %) had an associated
pseudocyst localized primarily at the pancreatic head, which
did not modify the surgical strategy.

A biological cholestasis was present in 20 patients (45.5 %)
at presentation, among which only seven (15.9 %) were also
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clinically jaundiced. Three patients (6.8 %) were still clinical-
ly and biologically jaundiced preoperatively (bilirubin range:
71–231 μmol/l). The other four patients were previously
treated by endoscopic biliary stent. The indications for a
biliary drainage procedure are similar to those described by
Frey et al. in 199017 with clinical criteria (jaundice, cholangitis
evidenced by symptoms or infected bile), radiological find-
ings (progression of the common duct stricture based on
radiologic assessment of increased dilatation of the common
and intrahepatic or presence of associated common bile duct
stones), histological findings (biopsy evidence of biliary cir-
rhosis), or biological findings (elevation of serum bilirubin
exceeding 300 for more than a month or elevation of alkaline
phosphatase, three times normal levels or more, for more than
a month). All patients filling one of these criteria underwent a
biliary drainage procedure.

Three patients (6.8 %) had alcoholic cirrhosis confirmed
by pathology at the time of diagnosis. Tumor markers
(Ca19.9 and carcinoembryonic antigen [CEA]) were mea-
sured in only seven patients (15.9 %) with a clinical or
radiological suspicion of malignancy. In the 37 other
patients (84 %) with no suspicion of malignant process,
tumor markers were not controlled routinely.

Surgical Technique

The operative procedure was performed as described by Frey
and Smith in 1987:18 excavation of the pancreatic head
including the ductal structures in continuity with a long di-
chotomy of the Wirsung duct followed by a two-layer pan-
creaticojejunostomy. Continuity was reestablished by a Roux-
en-Y loop. The cored tissue was routinely sent for anatomo-
pathological analysis. The confirmation by frozen section
analysis of normal ductal epithelial findings at the local head
resection and main pancreatic duct incision was a requirement
for each procedure. A failure to obtain confirmation of satis-
factorily benign duct margins intra operatively was considered
an indication to abandon this technique and convert to an
oncological procedure (pancreaticoduodenectomy).

Perioperative Management

Patients were reviewed by an independent physician daily
until discharge from the hospital. Blood tests including
serum amylase level, hemoglobin level, white cell count,
platelet count, and liver function test (including aminotrans-
ferase, γ-glutamyl transpeptidase, alkaline phosphatase and
bilirubin level) were carried out before the operation and
postoperatively on days 1, 3, 5 and 7. The peripancreatic
drainage fluid was collected and measured and the amylase
level monitored on days 1, 3, 5 and 7 postoperatively. Chest
radiography was performed routinely on days 3 and 7 post-
operatively. Oral diet was initiated 3–5 days postoperatively

if there were no pancreatic fistulas (PF) or other intra-
abdominal complications. All patients were reviewed at
6 weeks, 3 and 6 months and then at yearly intervals to
complete the follow-up.

Definitions

Exocrine pancreatic function was assessed on clinical steat-
orrhea and the need to take oral pancreatic enzyme supple-
mentation. Diabetes was defined, according to the American
Diabetes Association, as a fasting blood glucose concentra-
tion greater than 7 mmol/l.19 Endocrine pancreatic function
was assessed on the glycosylated hemoglobin, the need to
treat diabetes mellitus with diet, oral hypoglycemic agents
or insulin.

Prescribed analgesics were classified using the World
Health Organization analgesic ladder:20 class 1 for acet-
aminophen, class 2 for acetaminophen and weak opioid
combinations, and class 3 for opiates.

Mortality and morbidity were defined respectively as death
or complication occurring either within 30 days following
surgery or during the hospital stay. Complications were clas-
sified in accordance with Clavien’s classification.21

PF was defined, according to the International Study
Group of Pancreatic Fistula,22 as amylase-rich fluid
(amylase concentration more than three times the serum
concentration) collected from day 3 using the drainage
placed intraoperatively or by needle aspiration for intra-
abdominal collection. PFs were graded according to the
clinical impact on the patients’ hospital course (grades
A, B, and C).

Delayed gastric emptying was defined as the inability to
return to a standard diet by the end of the first postoperative
week and included prolonged nasogastric intubation of the
patient.23 Pulmonary infection was defined as a suggestive
radiographic study with fever and requirement for antibiot-
ics. Septicemia was defined as positive peripheral blood
culture or positive blood culture from the central venous
catheter. Infectious complications were proved bacteriolog-
ically by positive culture, and the types of microorganisms
isolated were compared with those from operative bile sam-
ples (when available).

Data Collection

Demographic data, pathological variables, co-morbid condi-
tions, preoperative risk factors, details of surgical procedure,
pathological diagnosis, and postoperative complications were
recorded prospectively. The surgeon or gastroenterologist col-
lected data at each follow-up visit using a standardized ques-
tionnaire. The examiner weighed the patients, judged their
exocrine/endocrine pancreatic function and determined the
completeness of their pain relief.
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Statistical Analysis

No patient was considered lost to follow-up or excluded from
this analysis. Quantitative data were expressed as means ±
standard deviations and ranges. Statistical analysis was per-
formed using Epi Info software Version 3.5.1, Centers for
Disease Control and Prevention (Atlanta, GA, USA).24 Pre-
operative and postoperative categorical variables were com-
pared using the Fischer’s exact test. Student’s t-test was
performed for numerical variables and two-tailed distribu-
tions. Statistical significance was assumed for values p<0.05.

Results

Preoperative Data

Forty-one patients (93.2 %) were using painkillers regularly
for chronic abdominal pain. Pain control required class 3
analgesics in 27 patients (61.4 %): one patient used class 3
analgesics only, one used both class 1 and class 3 and 25
used an association of the three classes. Exocrine insuffi-
ciency was present preoperatively in 28 patients (63.6 %)
who all used pancreatic enzyme substitution. Diabetes mel-
litus was present in seven patients (15.9 %).

At the time of surgery, the mean body weight was 59.8 kg
(range: 37–84 kg) and the mean body mass index (BMI 0
weight [kg] divided by height [m2]) was 20.1±2.9 kg/m2

(range: 14.7–27.1). Weight loss occurred in 38 patients
(86.4 %) with a mean loss of 10.2±7.8 % of the usual
weight (range: 1.9–24.3 %).

Perioperative Data

The mean operative time was 266±99 min (range: 120–
520 min). No patient was converted to a pancreatoduodenec-
tomy. Additional surgical procedures were performed in 26
patients (59.1 %), including 24 biliodigestive anastomoses (12
choledocoduodenostomies, tenhepaticojejunostomies, two
choledocojejunostomies) and three gastroenterostomies (one
patient benefited from one biliodigestive and one digestive
anastomoses). Gastrojejunostomies were performed for du-
odenal stenosis in two patients and choledochal cyst in one
patient. Bilio-digestive anastomoses were performed in 15
cases for both intra- and extrahepatic biliary ducts dilatation,
in eight cases for extrahepatic only biliary duct dilatation
incidentally found during the procedure and in one case for
common bile duct narrowing. One umbilical hernia repair was
also performed in the same operative time. The mean blood
loss was 307±227 ml (range: 50–1,000 ml). Two patients
(4.5 %) needed perioperative blood transfusions (1 and 3 units
of blood). Final histological analysis of all resected specimens
confirmed chronic pancreatitis. No adenocarcinoma was

found. The median hospital stay was 14 days (range: 9–
40 days). There was no mortality.

The postoperative surgical and medical complications are
summarized in Table 1. Fifteen patients (34.1 %) had post-
operative complications including 11 surgical (25 %) and
seven medical (15.9 %). Three patients had two surgical
complications. Intra-abdominal abscess was the most fre-
quent septic complication. It occurred in two patients due to
one PF and one biliary fistula (treated medically). PF oc-
curred in four patients (9.1 %). We reported two grade A
fistulas. The one grade B fistula led to a deep abdominal
abscess and was treated by conservative management (i.e.,
total parenteral nutrition, antibiotics and octreotide [Sandos-
tatin®]). One patient with a grade C PF developed massive
intra-abdominal bleeding at day 8 requiring another inter-
vention for ligation of the gastroduodenal artery.

Postoperative Data

The mean follow-up time was 51.5±25.7 months (range:
12–97.1 months).

The early postoperative re-operations (n04, 9%) resulted all
from hemorrhagic complications (Table 2). During the follow-
up period, two patients were admitted with surgical complica-
tions requiring a delayed procedure. The delayed re-operations
were consequential to general surgical complications: incisional
hernia on the 11th month surgically requiring the use of a mesh

Table 1 Postoperative
morbidity according to
the Dindo Clavien
classification

Postoperative outcomes Number of
patients
(percentage)

Perioperative mortality 0

Complications 15 (34.5 %)

Surgical complications 11 (25 %)

Medical complications 7 (16 %)

Dindo Clavien Grade I 3 (7 %)

Atelectasis 3 (7 %)

Dindo Clavien Grade II 9 (20.5 %)

Urinary tract infection 1 (2 %)

Pulmonary infection 1 (2 %)

Withdrawal syndrome 1 (2 %)

Delayed gastric emptying 1 (2 %)

Pancreatic fistula 4 (9 %)

Biliary fistula 1 (2 %)

Dindo Clavien Grade III 7 (16 %)

Intra-abdominal abscess 3 (7 %)

Parietal abscess 1 (2 %)

Parietal hematoma 1 (2 %)

Hemorrhage 2 (4.5 %)

Dindo Clavien Grade IV 2 (4.5 %)

Hemorrhagic shock 2 (4.5 %)
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and small bowel obstruction and peritonitis on the 12th month
requiring adhesiolysis and lavage of the peritoneum.

The postoperative results are summarized in Table 3. Al-
though 41 patients (93.2 %) presented with pain before sur-
gery, 28 of these 41 cases (68.3 %) were judged to be pain free
at the time of the last follow-up visit. During the follow-up,
only one required regular analgesics (WHO class 3) because of
chronic back pain despite successful surgery. The difference in
the preoperative and postoperative parameters concerning the
use of analgesics (preoperative analgesics: n041, postopera-
tive analgesics: n016; p<0.001), especially class 3 analgesics
(preoperative use of opiates: n027, postoperative use of opi-
ates: n01; p<0.001), was statistically significant.

The development of diabetes did not significantly increase
in the postoperative period (p00.08). Eight patients (18.1 %)
developed new diabetes mellitus postoperatively, while one
case improved after surgery (patient on diet control only
instead of oral drugs before surgery). Among our eight post-
operative diabetic patients, two required diet control, seven
required oral drugs only, four required insulin therapy only,
and one required a combination of treatment. Exocrine insuf-
ficiency, increased from 28 patients (64 %) before surgery to
35 patients (79.5 %) postoperatively (p00.1). The mean BMI
significantly improved during the postoperative period (21.6
vs. 20.1 kg/m2, p<0.01). Weight increased in 31 patients
(70.5 %) with a mean of 4.3 kg (range: 1–24 kg).

Ten patients (26.3 %) were considered alcoholic during
follow-up: four patients continued alcohol abuse pre and

postoperatively and six patients relapsed after an initial
withdrawal (mean withdrawal duration: 5.8 months, range:
1–15 months). Notwithstanding the small number of
patients, postoperative alcohol abuse did not seem to signif-
icantly impact long-term results concerning the use of pain-
killers (10/28 in abstinent patients vs. 4/10, p00.81), the
development of diabetes (8/28 vs. 3/10, p00.93) or exocrine
insufficiency (24/28 vs. 7/10, p00.53).

Results of Patients with Follow-up Longer than 5 Years

Twenty-one patients (47.7 %) were followed for more than
5 years (mean follow-up time: 71.2±14.7 months, range: 60–
97.2 months) (Table 4). The general and functional results are
summarized in Table 4. The results have remained stable and
are still significantly different concerning weight and pain
relief after 5 years.

Impact of a Preoperative Endoscopic Procedure

Thirty-two patients (72.7 %) underwent a previous endo-
scopic therapy with a mean of 1.8 procedures (range: 1–9).
In 26 cases (81.3 %), prosthesis was inserted. Among the
patients who had a successful stenting procedure (n026), 22
(84.6 %) benefited from a pancreatic prosthesis only, one
(3.8 %) benefited from a biliary prosthesis only and three
patients (11.5 %) benefited from both pancreatic and biliary
prostheses. Six patients (23.1 %) had various or not well-
defined procedures including one alcohol celiac nerve plex-
us block, one cystogastrostomy, one endoscopic sphincter-
otomy, two extracorporeal shock wave lithotripsy and one
nerve plexus neurolysis. The 26 stented patients underwent
an average of 2.4 stenting procedures (range: 1–9), and the
latest endoscopy was performed at a mean of 7.3 months
(range: 1–36 months) before surgery. Eleven patients
(34.4 %) showed progression or recurrence of pain after
endoscopic treatment. Despite the small number of patients,

Table 2 Early postoperative complications requiring surgery

Delay Diagnosis Surgery required

Day 1 Hemorrhage Stomach declotting + redo of
the gastrojejunal anastomosis

Day 8 Hemorrhagic fistula Ligature of the gastroduodenal
artery

Day 24 Parietal hematoma Hematoma evacuation

Day 35 Intra-abdominal
hemorrhage

Redo of all anastomoses

Table 3 General and functional results of the overall population (n0
44)

Functional results Preoperative Postoperative p

BMI (kg/m2) 20.1±3 21.6±3.2 <0.01

Diabetes 7 (16 %) 14 (32 %) 0.08

Exocrine insufficiency 28 (64 %) 35 (79.5 %) 0.1

Analgesics 41 (93.2 %) 16 (31.7 %) <0.001

WHO class 1 analgesics 38 (86.4 %) 15 (34.1 %) <0.001

WHO class 2 analgesics 37 (84.1 %) 1 (2 %) <0.001

WHO class 3 analgesics 27 (61 %) 1 (2 %) <0.001

BMI body mass index, WHO World Health Organization

Table 4 Patients with follow-up longer than 5 years (n021, 47.7 %)

Results Preoperative Postoperative p

General results

BMI (kg/m2) 19.8±3.3 21.5±3.7 <0.01

Analgesics 20 (95.2 %) 9 (42.9 %) 0.0002

WHO class 1 analgesics 20 (95.2 %) 9 (42.9 %) <0.001

WHO class 2 analgesics 19 (90.5 %) 0 <0.001

WHO class 3 analgesics 13 (90.5 %) 0 <0.001

Functional results

Diabetes 2 (9.5 %) 6 (28.6 %) 0.12

Exocrine insufficiency 13 (61.9 %) 18 (85.7 %) 0.08

Enzyme supplementation 13 (61.9 %) 18 (85.7 %) 0.08

BMI body mass index, WHO World Health Organization
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previous endoscopic stenting did not seem to be a predis-
posing factor for PF, biliary fistula or hemorrhage. However,
it appeared to significantly increase the rate of global
complications (8.3 % vs. 43.7 %; p00.035), in particular
those of a septic nature. A previous endoscopic procedure
did not improve the results concerning postoperative pain
(use of analgesics in 34.4 % vs. 41.7 %; p00.55) because
patients requiring preoperative stenting were likely to have
a progressed disease (longer, more severe and frequent
episodes). Among patients with preoperative Wirsung
stenting (25 patients), 16 were considered pain-free at last
follow-up visit and nine were still using painkillers regu-
larly (p00.48). Preoperative main pancreatic duct stenting
did not seem to impact on long-term results concerning
the management of pain.

Discussion

The present study supports the assumption that the Frey
procedure can be performed without mortality and with
low severe morbidity and that the general and functional
results are persistent even after 5 years

The introduction of the Frey technique has led to contro-
versial discussions concerning optimal surgical management,
particularly in regard to the possible improvements in func-
tional outcome, peri-operative morbidity and quality of life.
The operative mortality for the Frey procedure is typically
thought to be less than 1%, and the morbidity rates range from
9 %25 to 39 %.26,27 In our study, perioperative mortality was
nil, and complications occurred in 34.5 % with a surgical
complication rate of 25 % (comparable to the results in Keck
and Wellner’s study).13 Late morbidity is still high because of
the comorbidity (alcohol, smoking) in many of those
patients.28 The 9 % rate of PF that we observed is close to
the highest reported rates in the literature (between 0 % and
5 %) 27 but could be explained by the non-restrictive defini-
tion, which was not limited to severe grade C fistulas requiring
reoperations. In patients with large main pancreatic duct (over
8 mm in diameter), the pancreaticojejunostomy was per-
formed by sewing directly the duct to the jejunum and not to
the pancreatic parenchyma. In these cases, the hard texture of
pancreatic parenchyma did not prevent PF and the higher risk
of fistula could be explained by the length of the anastomosis.
The main medical complications were of a pulmonary nature.
This may have been because of bias, since patients with
chronic pancreatitis are often alcoholics and smokers and thus
respiratory deficient. All cases of respiratory complications
occurred in the patients operated on before 2006. Indeed
Pessaux et al. advised in 2005 that these patients should be
prepared preoperatively by respiratory physiotherapy,9 which
our study has proved to be efficient. Exocrine insufficiency
was present postoperatively in 79.5 % of the whole cohort and

in 86 % of patients followed over 5 years, but it was most of
the time assessed by postoperative treatment with oral
enzymes supplementation, which is systematically given in
many centers after major pancreatic surgery. The various
series of previously reported cases have documented percen-
tages of de novo diabetes during the follow-up period that
varied from 13 % to 25 %. In our series, 18 % of the patients
developed new diabetesmellitus, which is less significant than
the rate reported by Keck and Wellner13 (34 % diabetes de
novo) and by Strate et al.12 (60 % diabetes mellitus). We also
reported one case of diabetes improvement (but not complete
recovery) after surgery probably related to improved dietary
habits and abstinence from alcohol.

The long-term results for the use of analgesics were less
optimistic than in a previously published report by Falconi
et al.11 Only 68 % of the patients were judged pain free after
surgery versus 90 % in Falconi et al.’s study,11 but no
objective criteria to assess pain was defined in Falconi et
al.'s paper. Our rate of 57 % patients still pain free after
5 years is similar to the 62 % rate for completely pain-free
patients reported by Keck and Wellner.13

All patients with septic complications underwent previous
endoscopic therapy. Endoscopic stenting seems to be a pre-
disposing factor for this kind of complication, probably relat-
ed to stent-associated pancreatic duct injuries, stent occlusion
and bacterial colonization of the stent (relative risk 0 3).29

Unfortunately, we did not systematically obtain a bile sample
for bacteriological study. Even if the small number of patient
in each arm may impact the relevance of our results, in the
whole population, preoperativeWirsung stenting did not seem
to significantly impact long-term results concerning the use of
painkillers (34.4 % vs. 41.7 %, p00.55). However, the indi-
vidual improvement of pain after Wirsung stenting could be a
therapeutical test to predict good postoperative results after
drainage or hybrid procedures and thus may help to select
good responders to this surgery.

Among conservative procedures, lateral pancreaticojeju-
nostomy using the Partington-Rochelle modification30 has
been most widely used due to its low morbidity and mor-
tality. In long-term follow-up, the failure rate with the
Partington-Rochelle procedure has been reported up to
30 % (reappearance of pain and use of opiates) versus 2 %
prior to the 5-year follow-up and 0 % afterwards in our
study with the Frey procedure. The most common reason
of failure is a non-complete decompression of the ducts
of Wirsung and Santorini as well as the collateral ducts
located on the pancreatic head. The local resection of the
pancreatic head, performed in the Frey procedure, improves
the drainage of the different ducts and their tributaries in the
pancreatic head compared with the Partington-Rochelle
procedure.7,10,31 Professor Frey himself has even advocated
his procedure for small duct up to 3.5 mm.32 In their review,
Shrikhande et al.33 concluded that the management of small
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duct chronic pancreatitis should be tailored to the symptoms
of the patient and that small duct chronic pancreatitis with
head dominant disease should be treated with duodenum
preserving pancreatic head resection or its modifications,
i.e., the Frey procedure.

Compared with duodenum-preserving pancreatic head
resection as described by Beger et al.,27,34,35 the Frey pro-
cedure has lower surgical (20 % vs. 9 %, respectively;
p<0.05)27 and long-term morbidity rates.

The comparison of the Frey procedure versus pancreati-
coduodenectomy (considered the standard surgical proce-
dure for many years)4,6 showed no significant differences
in postoperative pain relief, mortality, and long-term
morbidity;36,37 however, the short-term results favored the
organ-sparing procedure.38 Pancreatic functional impair-
ment with the Frey procedure was significantly reduced
compared with that of pancreaticoduodenectomy.36 This
can be explained by the extensive resection including the
removal of the duodenum and a large portion of the pancre-
as during pancreaticoduodenectomy. The Frey procedure
was correlated to a higher quality of life, partly influenced
by less nutritional, metabolic and gastrointestinal side
effects (diarrhea, dumping syndrome, and reflux).

In patients with portal or mesenteric vein thrombosis and
peripancreatic varices,39 the Frey procedure was safer than the
Beger procedure or pancreaticoduodenectomy because it did
not require dissection of the pancreatic neck, which can be
extremely difficult and dangerous with venous structures lo-
cated posterior to the gland. A comprehensive review of the
management of chronic pancreatitis was recently published.40

In patients with chronic pancreatitis (instead of a primary
malignancy), the decision to perform a total pancreatectomy
is not an easy one because of the extensive nature of the
surgery and the resulting endocrine deficiency, which almost
always results in brittle insulin-dependent diabetes mellitus.
But the development of autologous islet (auto islet) transplants
has provided an opportunity to prevent development of
insulin-dependent diabetes mellitus in such patients.41

We did not focus our study on quality of life outcome and
did not insert subjective items into our standardized ques-
tionnaire. Thus, in our series we could not assess the post-
operative and long-term quality of life. However, it appears
to have been significantly increased in other studies.9,11

Strate et al.12 reported that 44 % of patients were success-
fully rehabilitated, i.e., they were able to return to profes-
sional work after this surgery.

In conclusion, the Frey procedure appears to be an effective
and safe technique for pain relief in patients with chronic
pancreatitis in the absence of neoplasia, with low mortality
and morbidity rates. The benefits remain stable even after
5 years. However, new randomized controlled trials are need-
ed to determine the most effective procedure for the manage-
ment of patients with chronic pancreatitis.42
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