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Background: Chronic pancreatitis is a progressive inflam ma tion of the pancreas associated to fibrosis, pancreatic atroph y, calcifications, and ch ronic pain. Intractable pain is the ma in indication for surgical
treatme nt. Surgical procedu res are based in du ctal decompression, du ctal drainage, and resection.
Ai m: An alyze the surgical ma nageme nt of patients with symp toma tic calcified ch ronic pancreatitis.
Methods: From March 20 09 and Septembe r 20 19 , 12 patients un derwent surgical treatme nt du e to ch ronic
calcified pancreatitis. There were eleven ma le (9 1.7% ) and one fema le (8 .3%) and the me an age was 58 .2
years (range 48 –70 years). Regular alcohol ingestion was observed in all patients (1 00 %) . The ma in indication for surgery was pain control in ten patients (8 3.3% ).
Results: The procedu res includ ed Partington-Roch elle (6 patients, 50 .0%) , Frey procedu re (3 patients,
25 .0 %) , pancreatodu odenectomy (2 patients, 16 .6%) and total pancreatectomy (1 patient, 8.3% ). Four
patients (3 3.3% ) had postoperative complications. No Clavien-Dind o ≥ 3b complications and no 90 -days
mortality were recorded in this series. Postoperative exocrine dysfunc tion was observed in 4 patients
(3 3.3% ), and all of them received pancreatic enzyme suppleme nt.
Conclusions: Surgical treatme nt is a safe and feasible ch oice with acceptable morbidity and no mortality for
symp toma tic patients with calcified ch ronic pancreatitis.

Introduction

Chronic pancreatitis is defined by an irreversible and progressive inflammation of the pancreas associated to fibrosis, pancreatic atrophy,
ductal strictures, calcifications, and chronic pain. The annual incidence
and prevalence in the United States and Europe are 5–8 and 42–73
cases per 100,000 adults respectively, and the prevalence rates in Japan
and India varies from 36–125 per 100,000 population [1,2].
The disease is significantly more common in men and the age at diagnosis ranging from 50 to 60 years. The major etiologic fa ctors associated with chronic pancreatitis are genetic, autoimmune, toxicmetabolic, recurrent acute pancreatitis, idiopathic, and obstructive. Alcohol abuse is the main cause of the disease, representing 42–77% of the
patients. Chronic pancreatitis is classified as mild, moderate, and severe
according to the appearance of the main pancreatic duct and the severity of ductal strictures and dilatation of side branches [3,4].

⁎

Pain represents the most common symptom in patients with chronic
pancreatitis, with a reported prevalence of up 80%. Pain is related primarily to pancreatic tissue ischemia, pancreatic duct obstruction, and
increased pressure due to mechanical obstruction of the main pancreatic duct and strictures by stones [3,4]. Associated duodenal or bile
duct obstruction, pancreatic pseudocyst or pancreatic cancer are other
causes of pain. Other clinical manifestations of chronic pancreatitis are
diabetes mellitus, malnutrition, vascular complications, impaired glucose tolerance, and steatorrhea, as result from loss of endocrine (islet
cell) and exocrine (acinar) insufficiency, respectively [1–5].
Treatment of chronic pancreatitis include medical management an
invasive procedures such as endoscopic approach and surgery. Invasive
approaches are used to treat patients when medical therapies are unsuccessful. Indications for surgical treatment are intractable pain, fa ilure of non-surgical methods, symptomatic local complications, and
suspicious of pancreatic adenocarcinoma [6–8]. Surgical procedures
are based in ductal decompression, ductal drainage and resection and
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can be performed by drainage only, drainage and resection combined,
and pure resection [9–12]. The aim of this study is to evaluate surgical
management of patients with symptomatic calcified chronic pancreatitis.

resolved without thoracentesis; chylous ascites (patient 11) after pancreatoduodenectomy and lymphadenectomy. The patient underwent
lymphangiography associated to embolization with injection of lipiodol
and resolved after 5 days. Patient 12 developed biochemical leak
(Grade A pancreatic fistula), which were managed conservatively.
Completion pancreatectomy was performed in a single patient due to
recurrence of symptoms after 34 months (intractable pain associated to
calcifications). No Clavien-Dindo ≥ 3b complications were recorded.
There was no 90-days mortality in this series. Postoperative exocrine
dysfunction was observed in 4 patients (33.3%), and all of them received pancreatic enzyme supplement. Two patients (16.6%) received
adjuvant chemotherapy and they are being followed up with the clinical oncology team without recurrence after 14 and 21 months. Recurrent pain was observed in other two patients (16.6%) after 40 and 33
months and they were managed conservatively.
Fig. 3
More details regarding patients’ demographics, surgical approach
and outcomes are presented in Ta ble 1.

Methods
This is a retrospective study from a prospective database. During
the period between Ma rch 2009 and September 2019, 12 patients underwent surgical treatment due to chronic pancreatitis at Department
of Surgery, Hepatopancreatobiliary Unit, Presidente Dutra University
Hospital - Ma ranhão Federal University. Patients classified as calcified
pancreatitis were sending to MD T board and 27.9% (only 12 of 43 patients) underwent surgery. The project wa s a retrospective study and
not applicable for the Ethic Committee of the institution. The disease
wa s diagnosed based on clinical symptoms, physical examination,
computed tomography, magnetic resonance imaging and endoscopic
retrograde cholangiopancreatography (ERCP) findings. The presence
of steatorrhea and Diabetes mellitus (DM) were used to identify exocrine and endocrine pancreatic dysfunction respectively. DM wa s defined as glycated hemoglobin (HbA1c) >6.5 or blood glucose level >
200 mg/dL, 2 h af ter a 75 g oral glucose load. Perioperative complication wa s defined according to Clavien-Dindo classification and major
complication when the patient presents grade ≥ IIIb, pancreatic fistula
wa s analyzed according to International Study Group of Pancreatic
Fistula (ISGPF).

Discussion
Chronic pancreatitis is characterized by pancreatic atrophy, fibrosis, ductal strictures and distortion, calcifications, dysplasia, exocrine
insufficiency and diabetes, and chronic pain. Pancreatic lithiasis or calcification is the main sequelae of chronic pancreatitis and can occur in
about 60% of patients. After 10 years of the onset of chronic pancreatitis the prevalence of lithiasis can reach 100%. Progressive inflammation
and fibrosis appears to be related to increased hypertrophy and density
of intra-pancreatic nerves [7–11].
The diagnosis of chronic pancreatitis can be made by tests of pancreatic function and imaging findings. In early stages of the disease
those tests may be negative, compromising the diagnosis and properly
intervention at that moment. The most common imaging features are
dilatation of the pancreatic duct, atrophy of the parenchyma, and pancreatic calcifications [7–10].
In chronic calcified pancreatitis, the gradual loss of function of the
gland leads to endocrine (diabetes) and exocrine dysfunction (malabsorption, fa tty diarrhea, and weight loss). Pancreatic cancer is a common complication due to the destruction of the parenchyma [8,9]. The
treatment includes initial clinical management, endoscopic, and surgical procedures, associated with control of exocrine and endocrine insufficiency. Approximately 30–60% of complications require some type of
intervention. Pain has been observed in almost 80% of patients with
chronic pancreatitis and is the main indication for invasive procedure,
but only 30% underwent endoscopic or surgical treatment. In the present study pain wa s the most common symptom and the main indication for surgical treatment (10 patients – 83.3%) [10–13].
Surgery is considered the best option for patients with chronic calcified pancreatitis, achieving excellent long-term results for pain management when compared with endoscopic interventions. However,
some patients with stones located in the head of the pancreas may benefit from the endoscopic procedure, a less invasive approach. Intractable pain, fa ilure of medical and endoscopic treatment, and suspicious of malignancy are the main indications for surgical approach in
patients with chronic pancreatitis. Surgery is also indicated in bile duct
stenosis, splenic vein thrombosis, infected pancreatic pseudocyst, and
gastric outlet obstruction [14–18]. In this study pain control wa s the
main indication for surgery and resulted in effective therapy.
There is still no consensus about the best procedure and the choice
depends mainly on the morphological changes and the location of the
disease in the pancreas. In some patients the disease is limited to the
body and tail of the pancreas and in other cases the whole pancreas is
compromised and the treatment should be different [13–16]. Surgical
duct decompression associated with clearance of the stones result in

Results
Tw elve patients with chronic pancreatitis who underwent surgical
treatment were analyzed retrospectively. There were eleven male
(91.7%) and one female (8.3%) and the mean age wa s 58.2 years
(range 48–70 years). Of these patients regular alcohol ingestion wa s
observed in all patients (100%) and smoking history in five patients
(41.6%).The symptoms presented by the patients were abdominal pain
(12, 100%), weight loss (4 patients,33.3%), and diarrhea (3 patients,
25.0%). Diabetes wa s observed in 4 patients (33.3%). Calcification wa s
observed in all patients (100%), and atrophy of the parenchyma in five
patients (41.6%). Body and tail of the pancreas wa s the main location
of the stones and calcification (6 patients, 50.0%) and in four patients
(33.3%) calcifications or stones were observed throughout the pancreas
(Figure 1a-c). Dilated pancreatic duct wa s observed in all patients
(100%, Fig. 1d) and the diameter wa s more than 8 mm in 8 patients
(66.6%)(Ta ble 1).
The main indication for surgery was pain control in patients with
pancreatic stones in ten patients (83.3%) after failure of clinical and/or
endoscopic management. Removal of stones in the main pancreatic
duct was attempted by extraction balloons or baskets after ERCP (endoscopic retrograde cholangiopancreatography) and sphincterotomy
(stones < 5 mm). The indication in two cases (16.6%) was suspicion of
malignancy. Due to the extent of the disease in symptomatic patients,
endoscopic treatment was not performed in four patients (33.3%). The
surgical technique was performed according to location of the disease,
associated involvement in the head of the pancreas, suspicion of malignancy, recurrence of the stones, and surgeon discretion. All operations
were performed by the senior surgeon, with experience in pancreatic
resections. The procedures included Partington-Rochelle (6 patients,
50.0%), Frey procedure (3 patients, 25.0%), pancreatoduodenectomy
(2 patients, 16.6%) and total pancreatectomy 1 (8.3%) patient (Fig. 2
and 3). Mean operative time was 248.3 min (range 170–380 min).
Blood transfusion was administered in one patient (8.3%). The length
of Intensive Care Unit (ICU) stay range from 1 to 3 days (mean 1.6 days)
and the mean length of hospital stay was 6.5 (range 5–10). Four patients (33.3%) had postoperative complications, including surgical site
infection (patient 1), resolved after 7 days; pleural effusion (patient 8)
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Fig. 1. Compu ted tomograph y in ch ronic calcified pancreatitis. a) Calcifications throughout the pancreas. b) Calcifications in the head of the pancreas. c) Dilated pancreatic du ct.
Table 1
Characteristics of the patients (Chronic calcified pancreatitis).
Char acteri stics

1

2

3*

4

5

6

7

8*

9

10

11

12

Age
Sex
Alcohol
Sm oking
Abdomi na l pa in
Weig ht lo ss
Diab etes
Diar rhea
Duct diam (mm)
Atro phy
Ma in Lo cation
Surg ery
Op . Time (min)
Tran sf usion
UCI time (d)
Co mp li cations
Lo S (d)
PO dysf unction

70
M
Yes
Yes
Yes
No
Yes
No
>8
No
B-T
P-R
200
No
2
Yes
9
Yes

61
M
Yes
Yes
Yes
Yes
No
Yes
>8
Yes
B-T
P-R
210
No
1
No
5
No

49
M
Yes
No
Yes
No
No
No
5–8
No
B-T
P-R
220
No
1
No
5
No

58
F
Yes
No
Yes
No
No
No
5–8
No
B-T
P-R
190
No
1
No
6
No

67
M
Yes
No
Yes
No
Yes
No
>8
No
B-T
P-R
200
No
1
No
7
Yes

55
M
Yes
Yes
Yes
No
No
No
5–8
Yes
HBT
Fr ey
210
No
1
No
6
Yes

61
M
Yes
Yes
Yes
Yes
Yes
Yes
>8
Yes
HBT
Fr ey
260
No
2
No
6
No

52
M
Yes
No
Yes
Yes
No
No
5–8
Yes
HBT
T-P
360
No
3
Yes
8
Yes

48
M
Yes
No
Yes
No
No
No
>8
No
HBT
Fr ey
230
No
1
No
5
No

53
M
Yes
No
Yes
No
No
No
>8
No
B-T
P-R
170
No
1
No
6
No

65
M
Yes
Yes
Yes
No
Yes
Yes
>8
No
H-B
PD
350
No
3
Yes
10
No

60
M
Yes
No
Yes
Yes
No
No
>8
Yes
H-B
PD
380
Yes
3
Yes
6
No

B-T: Body and tail; P-R; H-B: Head and body; HBT: Head, body and tail; Partington-Roch elle; T-P: Total pancreatectomy; PD: Pancreatodu odenectomy; Op: operative; ICU: Intensive Care Unit; diam : diam eter; LoS: length of stay; d: day; mm : millime ter; m: minu te; BMI: body ma ss index; PO: postoperative.

Fig. 2. a/b Stones into the pancreatic du ct, c) Longitudinal pancreatojejunostomy (Partington-Roch elle).d) Pancreatodu odenectomy. e) Total pancreatectomy. f) Stones.

pain relief in most patients by reducing stricture and thereby intraductal hypertension [19–23].
Surgical procedures have been described to control pain and are
based in ductal decompression, drainage, and resection. The procedure
can be performed by drainage only (Partington-Rochelle and PuestowGillesby pancreatojejunostomy), drainage associated to resection (Duval, Beger, Frey, and Whipple procedure), and isolated surgical resections as distal (Bell procedure) and total pancreatectomy, indicated in
selected patients [24–27]. Duodenal preserving pancreatic head resection (Beger's technique) is a procedure that results in satisfa ctory postoperative quality of life related to the improvement of exocrine and endocrine functions when compared to pancreatoduodenectomy. However, it is technically more demanding, because of double anastomoses.

Beger's technique is indicated for patients with chronic pancreatitis
combined with inflammatory mass in the head of pancreas. Some studies have reported lower morbidity and better quality of life in patients
who underwent Frey's procedure when comparing with Beger's procedure [6,7,9,28–31].
Partington-Rochelle [24,25] longitudinal latero-lateral pancreatojejunostomy (modified Puestow-Gillesby procedure) is a very safe
drainage procedure for patient with dilated pancreatic duct (≥8 mm)
resulting in a satisfa ctory pain relieve in patients without involvement
of the pancreatic head. The procedure is associated to rapid symptom
improvement, low incidence of exocrine or endocrine pancreatic insufficiency, acceptable long-term pain control, low morbidity, and low
mortality. Treatment fa ilure occurs when pancreatic head is af fected,
3
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Fig. 3. a) Pancreatoduodenectomy. b) Total pancreatectomy. c) Stones.

short involvement of the main pancreatic duct or irreversible tissue
damage [18–25].
Frey's technique [26–28] is a local pancreatic head resection associated with longitudinal pancreatojejunostomy and is the preferred technique among the surgical modalities for its better decompression in the
head of the pancreas and few complications. The advantage of this
technique is a short operative time and single anastomosis. Postoperative bleeding, pancreatic fistula and abdominal abscess have been reported, probably associated with parenchyma removal. The main indication is patients with abdominal pain and distal obstruction of the
pancreas associated with less severe inflammation in the head. Partington-Rochelle and Frey procedure have been performed laparoscopically
and considered feasible and safe for treatment of symptomatic patients
with chronic pancreatitis and dilated pancreatic duct [18–21]. In the
present study, Partington-Rochelle procedure wa s performed in six patients (50%), and Frey procedure in three patients (25%).
The concept of duodenum-preserving head resection wa s introduced
in 1972 by Beger [29] and Hamburg modifications described by Izbicki
in 1998 [30]. The procedure consists of subtotal resection of the pancreatic head followed by a reconstruction with Roux-en-Y pancreatojejunostomy. A V-shaped excision of the pancreatic body associated to a
deep duodenum-preserving head resection, respectively are options for
patients with enlarged pancreatic head. Diener et al. [32] in ChroPac
trial observed no differences in quality of life af ter duodenumpreserving head resection or partial pancreatoduodenectomy for
chronic pancreatitis. However, some studies have reported better quality of life and lower morbidity for patients underwent Frey's procedure
when compared with Beger's procedure [6,7,9,27,28]. In the present
study pancreatoduodenectomy wa s indicated for patients with suspicious of malignancy.
Laparoscopic longitudinal pancreatojejunostomy (PartingtonRochelle or Frey) anastomosis is safe, feasible and effective in the management of selected patients with chronic calcified pancreatitis with dilated pancreatic duct for relief of pain. The results are comparable to
those patients underwent open procedure including pain relief and
short hospital stay [33–35].
Total pancreatectomy is an interesting therapeutic choice for patients with chronic calcified pancreatitis. Completion pancreatectomy
removes areas of the pancreatic remnant associated with recurrent pain
[35,37]. Islet cell autotransplantation as part of the management of
these patients has stimulated completion pancreatectomy in these cases
[36]. In the present study, completion pancreatectomy was performed
in one patient with pain recurrence associated with calcified chronic
pancreatitis. Overall quality of life after total pancreatectomy is acceptable and no significant difference was observed when compared with
pancreatoduodenectomy. Diabetes and exocrine insufficiency-related
symptoms (diarrhea and steatorrhea) impacted poorly on quality of life
and the patients should receive pancreatic enzyme substitution
[38–40].
When patients with chronic pancreatitis present with mass in the
head of the pancreas, and is not possible to rule out pancreatic neoplasm, pancreatoduodenectomy is the procedure of choice. Chronic

pancreatitis is a risk fa ctor associated to pancreatic adenocarcinoma
and a common indication for surgical resection. Cumulative incidence
of pancreatic adenocarcinoma in chronic pancreatitis wa s 1.48% at 3
years, 2.63% at 6 years and 3.71% at 9 years af ter chronic pancreatitis
surgery [41–45]. In this study pancreatic cancer wa s confirmed in two
suspicious patients with chronic calcified pancreatitis in the head of the
pancreas. The patients underwent pancreatoduodenectomy and the diagnosis wa s confirmed by pathologic examination.
Conclusions
Surgery represents an important treatment strategy for pain control
in patients with calcified chronic pancreatitis. Longitudinal pancreatojejunostomy wa s the most common technique for patients with involvement of the body and tail of the pancreas. Pancreatoduodenectomy wa s a classical indication in patients with suspicious of malignancy in the head of the pancreas. Surgical treatment is a safe and feasible choice with acceptable morbidity and no mortality for symptomatic patients with calcified chronic pancreatitis.
Unci ted references
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