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Frey’s plus versus Frey’'s procedure for chronic pancreatitis:
Analysis of postoperative outcomes and quality of life

Gunasekaran Gopalakrishnan, Raja Kalayarasan, Senthil Gnanasekaran, and Biju Pottakkat

Department of Surgical Gastroenterology, JIPMER, Puducherry, India

Backgrounds/Aims: Additional surgical procedures are often required in patients with chronic pancreatitis (CP) related
complications. The present study aims to analyze the type of additional procedures required in patients who underwent
Frey's procedure (Frey’s plus) and to compare the short-term outcomes and quality of life with patients who underwent
only Frey’s procedure. Methods: Retrospective analysis of a prospectively maintained database of patients who under-
went surgery for CP between January 2012 and February 2018 and completed at least one year of follow-up. Patients
who underwent non-Frey’s surgical procedures were excluded. Clinical parameters, postoperative pain relief (using
Izbicki pain score) and functioning scale score (EORTC QLQ C30) of patients who underwent Frey’s plus procedure
and only Frey’s procedure were compared. Results: Of the 146 patients who underwent surgery for CP during the
study period, 100 patients (Frey’s procedure-68, Frey’s plus procedure-32) were included in this study. Roux-en-Y
hepaticojejunostomy was the commonly performed additional procedure (n=12). The demographic and clinical parame-
ters were comparable, except for more patients with jaundice (28.1% vs. 2.9%, p=0.01) and prolonged operative time
(374.6 mins vs. 326.3 mins, p=0.01) in Frey’s plus group. However, there was no significant difference in mean intra-
operative blood loss, postoperative morbidity or duration of hospital stay. At median (range) follow up of 34 (12-86)
months, there was no significant difference in the pain control and quality of life between two groups. Conclusions:
Frey’s plus procedure for chronic pancreatitis can be safely performed wherever indicated without adversely affecting

the postoperative outcome or quality of life. (Ann Hepatobiliary Pancreat Surg 2020;24:496-502)
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INTRODUCTION

Chronic pancreatitis (CP) is characterized by progres-
sive and irreversible damage to both exocrine and endo-
crine components of the pancreas, eventually resulting in
significant exocrine insufficiency and diabetes. Worldwide
the main etiology for CP is chronic alcohol intake, and
the most common symptom is chronic abdominal pain.”*
Although medical treatment and endoscopic interventions
are primarily offered to patients with CP, approximately
40% to 75% will require surgery during their disease
course.” The objective of surgery is to relieve intractable
pain while preserving pancreatic endocrine and exocrine
components. The Frey procedure that combines partial re-
section of the head of the pancreas (resection) with lateral

pancreaticojejunostomy (drainage) is the commonly per-

formed surgical procedure. The hybrid procedure improves
the overall pancreatic ductal drainage by effectively de-
compressing main pancreatic duct and relieve compart-
ment syndrome in the head of the pancreas presumed to
be the pacemaker for pain.’

The inflammatory process related to CP can result in
multiple pancreatic and extrapancreatic complications in-
volving adjacent vascular and luminal structures. Both en-
doscopic and surgical treatment options are available for
most of the CP related complications. In patients under-
going Frey procedure, the spectrum of CP related compli-
cations requiring additional surgical intervention is not
well studied. Also, some of the CP related complications
like pseudocyst and biliary obstruction can contribute to
abdominal pain in these patients. To date, numerous stud-

ies have analysed the short and long-term outcomes fol-
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lowing the Frey’s procedure and have compared it to oth-
er surgical procedures performed for CP. However, the
postoperative outcomes and quality of life of patients un-
dergoing Frey’s plus procedure defined as Frey’s proce-
dure combined with additional surgical procedures for CP
related complications have not been previously reported.
The aim of the present study was to analyse the type of
additional procedures required in patients who underwent
Frey’s plus procedure and compare the postoperative out-
comes and quality of life of patients with CP undergoing

Frey’s procedure and Frey’s plus procedure.

MATERIALS AND METHODS

The data was collected from the prospectively main-
tained database of patients who underwent surgery for CP
between January 2012 and February 2018. Patients who
underwent Frey’s procedure and Frey’s plus procedure
during the study period and completed at least one year
of follow-up were included in the analysis. Patients who
underwent lateral pancreatojejunostomy, pancreatoduode-
nectomy, total pancreatectomy, Beger and Berne proce-
dures for CP were excluded from the analysis. Also, pa-
tients who underwent additional procedures for non-CP
related pathology along with Frey’s procedure were exclu-
ded. The study was approved by the Institute scientific ad-
visory and ethics committee.

The preoperative evaluation and indication for Frey’s
procedure have been previously reported by the authors.’
The demographic parameters, clinical presentation, oper-
ative parameters, indication for Frey’s plus procedure,
postoperative hospital stay, 30-day morbidity and mortal-
ity were documented. Significant weight loss is defined
as more than 10% weight loss in the preceding 12-month
period. As previously reported, CP patients with biliary
stricture and persistently elevated bilirubin for more than
4 weeks or progressively increasing serum alkaline phos-
phatase were considered for biliary drainage.8 Choledocho-
plasty was done in patients in whom the distal bile duct
was inadvertently opened during head coring. Cystojeju-
nostomy was performed for CP patients with large ex-
trapancreatic pseudocyst. In patients with splenic vein
thrombosis and gastric varices on upper gastrointestinal
endoscopy, splenectomy was performed. Postoperative pan-

creatic fistula and hemorrhage were defined and graded

using the criteria recommended by the International Study
Group of Pancreatic Surgery.g’10 Izbicki pain score de-
signed specifically for CP was used to assess pain.'' It
consists of two subjective (frequency of pain, the intensity
of pain measured using a visual analog score-VAS) and
two objective (use of analgesics, and disease-related in-
ability to work) components. The final score obtained by
dividing the sum of rank values by four ranges from 0
(no pain) to 100 (severe, debilitating pain). Functioning
scale score was measured using the European Organiza-
tion for Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ C30).11 It consists of phys-
ical status, working ability, global quality of life, cogni-
tive, emotional and social functioning. The functioning
scale score ranges from O to 100, with a higher score rep-
resenting a higher level of functioning. Postoperative pain
score and a functioning scale score of the patients in-
cluded in this study were evaluated at one year follow up.

Categorical variables were expressed as frequencies and
percentages and continuous variables as mean with stand-
ard deviation or median with range. Continuous data were
analyzed using the Chi-square test and student t-test.
Non-normal distributed data were analyzed using the
Mann Whitney U test. A value of p<0.05 was considered
significant. Data were analyzed using Statistical Package
for the Social Sciences version 19.0 (SPSS, Chicago, IL,
USA).

RESULTS

During the study period, 146 patients underwent sur-
gery for CP. Of these, 46 patients were excluded from the
study as they underwent non-Frey’s surgical procedure
(n=38); Frey’s procedure combined with additional surgi-
cal procedures for non-CP related pathology (n=2); under-
went Frey’s procedure but not available for pain score and
functioning scale score evaluation at one year follow up
(n=6). Sixty-eight patients who underwent Frey’s proce-
dure and 32 patients who underwent Frey’s plus procedure
were included in the study. The demographic and clinical
parameters of patients in two groups were comparable ex-
cept for more patients with jaundice and significant weight
loss in the Frey’s plus group (Table 1).

In the Frey’s plus group Roux-en-Y hepaticojejunostomy

was the commonly performed additional surgical proce-
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dure followed by distal pancreatosplenectomy (Table 2).
Of the 12 patients who underwent Roux-en-Y hepaticoje-
junostomy in the Frey’s plus group, eight patients had per-
sistently elevated bilirubin for more than four weeks.
Progressive increase in alkaline phosphatase was the in-
dication for biliary drainage in the other four patients. A
repair of the gastric fistula was done in one patient with
pancreatogastric fistula and hemosuccus pancreaticus. Dis-

mantling of pancreatojejunostomy, revision Frey’s proce-

Table 1. Demographic and clinical parameters of patients
who underwent Frey’s procedure and Frey’s plus procedure

Frey’s Frey’s plus
Parameter procedure  procedure
(n=68) m-32) value
Age, mean (SD) 355 (12.6) 399 (14) 0.11
Sex, n (%)
Female 20 (29.4) 5 (15.6) 0.14
Male 48 (70.6) 27 (84.4)
Symptoms, n (%)
Pain abdomen 68 (100) 32 (100) 1.00
Vomiting 28 (41.2) 11 (344) 0.52
Weight loss 10 (14.7) 11 (344) 0.02
Jaundice 2 (2.9 9 (28.1) 0.01
Duration of 21 (12-58) 27 (13-49) 0.44
symptoms in months,
median (range)
Etiology, n (%)
Alcoholic 30 (44.1) 16 (50)  0.58
Non-alcoholic 38 (55.9) 16 (50)
Preoperative pain score, 77.4 (5.8)  75.0 (7) 0.08
mean (SD)
Exocrine insufficiency, 13 (19.1) 7 (21.9) 0.95
n (%)
Endocrine insufficiency, 32 (47.1) 10 (32.0) 0.12
n (%)
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dure with gastrojejunostomy was done in one patient who
presented with chronic abdominal pain and recurrent vom-
iting two years after lateral pancreatojejunostomy done
elsewhere for CP. Of the seven patients with left-sided
portal hypertension, one patient had a history of hematem-
esis that was managed by endoscopic glue injection of
gastric varices. The remaining six patients had asympto-
matic gastric varices. In the Frey’s group, of the 68 pa-
tients, 21 patients had deranged liver function test (LFT),
17 patients had intrapancreatic pseudocyst and splenic
vein thrombosis in one patient. Of the 21 patients with
abnormalities of the LFT, 19 had isolated nonprogressive
elevation of alkaline phosphatase, and two patients had
transient jaundice. Seventeen patients had one or more in-
trapancreatic pseudocyst that was incorporated in the pan-
creatojejunal anastomosis during Frey’s procedure without
the need for separate cystojejunostomy. One patient had
splenic vein thrombosis without signs of left-sided portal
hypertension like gastric varices. The perioperative param-
eters were comparable except for the prolonged operative
time in Frey’s plus group (Table 3). Surgical site infection
was the most common postoperative complication and the
postoperative morbidity was comparable between two groups.
There was no postoperative mortality.

At a median (range) follow-up of 34 (12-86) months
there was no significant difference in the pain score be-
tween two groups (Table 4). Also, physical status, ability
to work, global quality of life, cognitive functioning, emo-
tional functioning, social functioning, and were com-
parable between the two groups. On comparison of 28 pa-

tients in Frey’s group with deranged LFT (n=10), pseudo-

Table 2. Indication and type of additional surgical procedure in Frey’s plus group (n=32)

S. No Additional surgical procedure performed Indication for the additional surgical procedure N;:?;rt:f
1 Roux-en-Y hepaticojejunostomy Distal biliary stricture 12
2 Roux-en-Y cystojejunostomy* Peripancreatic pseudocyst 8
3 Distal pancreatosplenectomy Splenic vein thrombosis, 7
left sided portal hypertension
4 Distal pancreatosplenectomy with Splenic artery pseudoaneurysm 2
excision of splenic artery pseudoaneurysmT
5 Gastrojejunostomy Gastric outlet obstruction 2
6 Choledochoplasty Intrapancreatic portion of common bile duct 1

inadvertently opened during Frey’s procedure

*Combined with repair of pancreatogastric fistula in one patient and cholecystectomy in one patient

TCombined with cholecystectomy in three patients
TCombined with cholecystectomy in one patient
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Table 3. Perioperative parameters of patients who underwent Frey’s procedure and Frey’s plus procedure

Frey’s procedure Frey’s plus procedure

Parameter (n=68) (n=32) p value

Operative time (min), mean (SD) 326.3 (44.5) 374.6 (65.7) 0.01
Blood loss (ml), mean (SD) 251.8 (56.8) 290 (107.9) 0.07
Blood transfusion, n (%) 1 (1.5) 2 (6.2) 0.24
Commencement of oral semisolids (days), mean (SD) 2.5 (0.8) 2.6 (1.3) 0.73
Postoperative morbidity, n (%) 0.21

Surgical site infection 6 (8.8) 394

Postoperative pancreatic fistula 3 4.4 2 (6.2)

Postpancreatectomy hemorrhage 1 (1.5) 1 3.1

Delayed gastric emptying 0 (0) 1 (3.1

Paralytic ileus 1 (1.5) 2 (6.2)

Urinary tract infection 2 (29 1 (3.1)

Bile leak 0 (0) 0 (0)
Postoperative hospital stay (days), mean (SD) 5.9 (1.6) 6.3 (2.9) 0.34

Table 4. Postoperative pain (Izbicki pain score) and functioning scale (EORTC QLQ C30) score in patients who underwent

Frey’s procedure and Frey’s plus procedure

Frey’s procedure Frey’s plus procedure

Parameter (n=68) (n=32) p value
Izbicki pain score
VAS (visual analog scale), median (range) 10 (0-25) 10 (0-20) 0.59
Frequency of pain attacks, median (range) 0 (0-25) 0 (0-25) 0.98
Analgesic medication, median (range) 0 (0-15) 0 (0-15) 0.79
Inability to work, median (range) 0 (0-50) 0 (0-50) 0.88
Pain score, median (range)* 2.5 (0-17.5) 5 (2.5-15.3) 0.42
Functioning scale (EORTC QLQ C30) score "
Physical status, median (range) 90 (70-100) 90 (60-100) 0.96
Working ability, median (range) 100 (50-100) 90 (60-100) 0.89
Cognitive functioning, median (range) 90 (80-100) 90 (70-100) 0.92
Emotional functioning, median (range) 85 (65-90) 82.5 (55-90) 0.95
Social functioning, median (range) 85 (54-95) 85 (65-94) 0.93
Global quality of life, median (range) 85 (65-96) 80 (60-90) 0.17

*The pain score was defined as the sum of the rank values of the four criteria divided by four. It ranges from 0 (no pain)

to 100 (severe, debilitating pain)

TScore ranges from 0 to 100, with a higher score representing a higher level of functioning

cyst (n=6), splenic vein thrombosis (n=1) or both pseudo-
cyst and deranged LFT (n=11) with 32 patients in the
Frey’s plus group, there was no significant difference (p >
0.05) in the perioperative outcomes, postoperative pain
score and functioning scale score. In the Frey’s group, of
the 21 patients with deranged LFT, one patient developed
choledocholithiasis secondary to lower CBD stricture. As
the endoscopic intervention failed, the patient underwent
hepaticojejunostomy 26 months after the initial Frey’s
procedure. All the 17 patients with pseudocyst incorpo-
rated in the pancreatojejunal anastomosis in the Frey’s

group did not have recurrent pseudocyst in the follow-up.

One patient with splenic vein thrombosis in the Frey’s
group did not develop gastric varices in the follow-up, and

there was partial recanalization of the splenic vein.

DISCUSSION

The results of the present study suggest that single-
stage surgical management of CP related complications do
not increase the morbidity of Frey’s procedure. While ab-
dominal pain is the most common symptom, during the
disease progression, many CP patients develop complica-

tions like pseudocyst, biliary stricture, gastric outlet obstruc-
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tion. A pseudocyst is generally considered as the most
common complication of CP."” However, the biliary stric-
ture is the most common complication requiring Frey’s
plus procedure in the present study. It could reflect the
shift in the first line of management of pseudocyst using
an endoscopic 21ppr021ch.12’13 Pseudocysts associated with
CP rarely undergo spontaneous resolution due to associated

ductal pathology. 1214

Intrapancreatic pseudocysts and pseu-
docysts <4 cm were often associated with spontaneous
resolution.'* Also, these pseudocysts do not require addi-
tional drainage procedures and are usually incorporated in
the pancreatojejunal anastomosis during Frey’s procedure.
In the present series, 17 patients in the Frey’s group had
one or more intrapancreatic pseudocyst incorporated in the
pancreatojejunal anastomosis without any recurrence in
the follow-up period. All eight patients in the Frey’s plus
group who required Roux-en-Y cystojejunostomy had
large extrapancreatic pseudocyst. The long-term resolution
rate of pseudocysts in CP using the endoscopic approach
is variable, as most of the series have included patients
with both acute pancreatitis and CP. The recurrence rate
of up to 30% has been reported with the endoscopic ap-
proach for pseudocyst in CP."” In patients requiring sur-
gery for CP, Frey’s plus procedure offers a definitive
treatment option compared to the endoscopic management
of pseudocyst.

Benign biliary obstruction secondary to bile duct stric-
ture is a common complication in CP patients with an in-
cidence ranging from 3 to 46 %, depending on the clinical
presentation.ls’l6 In the present series, Roux-en-Y hep-
aticojejunostomy in the Frey’s plus group, was done for
patients with persistently elevated bilirubin or progressive
increase in alkaline phosphatase. As previously reported,
transient jaundice (<4 weeks duration) and asymptomatic
nonprogressive rise in alkaline phosphatase (<3 times the
upper limit) are generally not considered as an indication
for biliary drainage even in patients planned for surgical
management of CP.* In the present series, of the 21 pa-
tients in Frey’s group with evidence of bile duct obstruc-
tion in the form of transient jaundice or nonprogressive
rise in alkaline phosphatase, only one patient required in-
tervention in the follow-up period. With the advancements
in the endoscopic biliary drainage, multiple plastic stents
and fully covered self-expanding metallic stents are in-

creasingly used for the management of biliary stricture.'”'®
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Although they have superior short-term results compared
to the single plastic stent, the long-term success rate drops
to 70%. Hence, the use of stents as definitive management
for the CP related biliary stricture is not endorsed by
many of the consensus guidelines and its use should be
restricted to patients with cholangitis or those who are un-
fit for surgical intervention.*'>" Although both chol-
edochojejunostomy and hepaticojejunostomy provide ad-
equate biliary drainage, the latter is preferred in patients
undergoing Frey’s procedure.g’20 As evident from the pres-
ent study use of the same Roux limb does not increase
the postoperative morbidity and provides effective biliary
drainage even in patients with long bile duct stricture and
associated duodenal obstruction.

Vascular complications in CP, although rare, are diffi-
cult to treat and are responsible for significant morbidity
and mortality. Pseudoaneurysm of the splenic, pan-
creatoduodenal or gastroduodenal artery is the most com-
mon arterial complication.”’ With the advancements in
non-surgical intervention, surgery as a primary treatment
for pseudoaneurysm is reserved for hemodynamically un-
stable patients and those who fail non-surgical intervention.”
In the present series both the patients in the Frey’s plus
group underwent preoperative coil embolization for con-
trol of bleeding followed by definitive surgical management.
Definitive surgical management of pseudoaneurysm is pre-
ferred even in CP patients without significant pancreatic
symptoms as continuous exposure to pancreatic juice in-

crease the risk of rebleeding.”*

In both the patients as
pseudoaneurysm involved distal splenic artery distal pan-
creatosplenectomy was performed as part of Frey’s plus
procedure. For pancreatic head pseudoaneurysm located in
the pseudocyst wall, a transcystic approach to the pseu-
doaneurysm (endoaneurysmorraphy) is preferred. Transductal
approach is used for intraparenchymal pseudoaneurysms
in the head of pancreas.”’24

Splenic vein thrombosis with left-sided portal hyper-
tension is the most common venous complication.25 Al-
though splenectomy cures left-sided portal hypertension
endoscopic glue injection is the first-line treatment for
symptomatic gastric varices especially in patients without
significant pancreatic symptoms.26 However, in CP pa-
tients planned for surgical management splenectomy is the

27-29
I

treatment of choice for symptomatic gastric varices. n

patients with asymptomatic gastric varices, the role of
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splenectomy is controversial even in patients planned for
surgical management of CP. However, in the present ser-
ies, six patients with asymptomatic gastric varices also un-
derwent splenectomy as studies have reported 8-33% risk
of bleeding from the gastric varices in patients who did
not undergo splenectomy.27'29 While it can be argued that
those bleeding episodes in the postoperative period could
be effectively controlled by glue injection the results of
the present study suggest that Frey’s plus procedure does
not significantly increase the postoperative complications
in this group of patients. With the advancements in energy
devices and vascular staplers, the safety of splenectomy
is improved in this group of patients.

Surgical intervention for CP is widely accepted as the
most effective therapeutic option for control of pain and
management of complications.19 In recent years there has
been a shift from resectional procedures like pancreato-
duodenectomy to Beger and Frey’s procedure due to equi-
valent pain relief and favorable postoperative quality of
life with the organ-preserving hybrid procedures.19’30
Better pain control and quality of life reported in the pres-
ent study might be due to early surgery. Ke et al’' re-
ported that patients who underwent surgery within 3 years
of diagnosis had better pain relief and preservation of pan-
creatic exocrine and endocrine function. In the present
series median interval between onset of symptoms and
surgery is less than 28 months in both the groups.

CP is one of the few benign diseases that require multi-
disciplinary team management, including gastroenterologists,
radiologists and surgeons. As most of the complications
of CP could be managed by both endoscopic and surgical
approaches, the best approach for an individual patient
should be decided by the full consensus of the multi-
disciplinary team. The results of the present study could
help the surgeons and gastroenterologists to choose the
right approach in CP patients planned for surgical man-
agement. The limitations of the present study are its retro-
spective nature and a small number of patients in the
Frey’s plus group. Also, a different type of additional pro-
cedures was included in the Frey’s plus group. Despite
the retrospective analysis, all the data including the pain
score and quality of life assessment were collected in a
prospectively maintained database. Also, this is the first
study to report and compare the postoperative outcomes

and quality of life of patients undergoing Frey’s and

Frey’s plus procedure. Despite more severe disease in
Frey’s plus group, the perioperative outcomes were com-
parable to Frey’s group except for the prolonged operative
time in the Frey’s plus group. The results of the present
study suggest that biliary stricture, pseudocyst and vas-
cular complications are the most common indications for
Frey's plus procedure in CP patients. Frey’s plus proce-
dure for CP can be safely performed wherever indicated
without adversely affecting the postoperative outcome.
Pain relief and quality of life with Frey’s plus procedure

are comparable to Frey’s procedure.
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