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ABSTRACT
Objective: Chronic calcific pancreatitis is a debilitating disease which requires early 
diagnosis and treatment in the form of medical therapy, interventional, endoscopic 
and surgical management. Our study included LPJ as the decompressive surgery which 
significantly improved the quality of life, better symptomatic relief, improvement in the 
exocrine and endocrine function of the pancreas with less recurrence rates as compared 
to other studies. The recurrence in pain was managed interventional with celiac plexus 
block. Other symptoms require long term follow up and there is constant need to 
improve the surgical procedures, endoscopic interventions and other form of medical 
therapy for chronic calcific pancreatitis due to its late presentation, irreversible nature 
and the amount of morbidity it causes. All the therapies require constant follow up due 
to high recurrence rates. According to our study decompressive surgery yields the better 
results as a symptomatic relief. However, there needs to be multidisciplinary approach 
for the treatment of chronic calcific pancreatitis. 
Methods: All the patients of Chronic Pancreatitis admitted to the department of General 
Surgery at Vydehi Institute of Medical Sciences and Research Institute, Bengaluru during 
the period of October 2018 to September 2020 who consented for the procedure. Data 
was collected from a case recording proforma pertaining to patients’ particulars, history, 
clinical examinations, investigations, diagnosis and surgical procedures
Results: Mean pain score at pre-op was 6.70 ± 1.06, at 12 hrs was 7.93 ± 1.01, at 1 
week was 5.07 ± 1.57, at 6 months was 3.80 ± 1.99 at 12 months was 1.93 ± 1.36. There 
was significant decrease in mean Pain score at 12 hrs 1 week, 6 months and 12 months 
compared to pre op pain score. Mean HbA1c at pre op was 9.19 ± 2.72 and at postop was 
8.15 ± 2.61. There was significant difference in mean HbA1c at postop compared to pre-
op, which improved the endocrine function of the pancreas significantly. 30% had pain, 
6.7% had steatorrhea. There is recurrence of symptoms in 36.7% of the patients after 
the procedure and was managed by coeliac plexus block- Postop at 6 months in 16.7%. 
Conclusion: There is significant improvement in the exocrine, endocrine and symptomatic 
relief for the patients who underwent decompressive surgeries for chronic calcific 
pancreatitis with no significant difference between the types of surgeries performed. 
Hence, in conclusion decompressive surgeries are effective management of chronic 
pancreatitis after failed medical management in all those meeting, the criteria of 
operative management. 
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Introduction
Chronic pancreatitis is characterized by a varied and 
unpredictable clinical course culminating in profound 
endocrine and exocrine gland dysfunction [1]. Chron-
ic pancreatitis is defined as a chronic inflammatory 
disease, characterized by irreversible, progressive 
destruction of pancreatic tissue, with dynamic pro-
gressive fibrosis of pancreas, leading to progressive 
loss of both exocrine and endocrine function. Until 
the 1940s, it was thought to be a rare disease; knowl-

edge of its natural history was fragmentary and it was 
usually recognized only at autopsy [2]. In 1946 and 
1948, Comfort and his associates at the Mayo clinic 
gave the first comprehensive clinical and pathological 
description of the disease and emphasized its associ-
ation with diseases of the biliary tract and also with 
alcoholism. The publication of these papers led to the 
clinical diagnosis of increasing number of patients 
with chronic pancreatitis and to emergence of various 
surgical procedures for this condition. The second 
milestone was reached in 1963 during a symposium 
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of European gastroenterologists in Marseilles, where 
a simple classification of chronic pancreatitis was ad-
opted, that replaced a bewildering array of terms and 
definitions that existed till then. In a tropical country 
like ours, the commonest cause for chronic pancreati-
tis is alcoholism. The disease is prevalent in Kerala and 
in northern parts of the country. Surgical intervention 
is indicated for complications of chronic pancreatitis 
the most common cause for pancreatic pseudocysts5, 
biliary obstruction and duodenal obstruction) and in 
carefully selected patients is beneficial in reducing pain 
[2,3].
The apparent incidence of chronic pancreatitis has in-
creased approximately fourfold over the past few de-
cades, due a broadening of its definition and the inclu-
sion of patients with earlier-stage disease. Symptoms 
include a pattern of persistent or recurrent attacks of 
pain along with progressive pancreatic exocrine insuf-
ficiency [4]. In later stages, pancreatic endocrine insuf-
ficiency also develops due to destruction of the islet 
cells of pancreas.
There is a relative paucity of high-quality data on the 
clinical effectiveness of surgical and medical interven-
tions. Optimal management is facilitated by a multidis-
ciplinary approach that includes surgical, endoscopic, 
and radiological expertise in addition to nutrition, en-
docrinology, pain management, and psychosocial sup-
port.
The purpose of this study is to assess pain relief, the 
improvement in exocrine and endocrine functions after 
the decompressive surgeries which are routinely per-
formed in our setting [5-10].
Methodology
Source of data
All the patients of Chronic Pancreatitis admitted to the 
department of General Surgery at Vydehi Institute of 
Medical Sciences and Research Institute, Bengaluru 
during the period of October 2018 to September 2020 
who consented for the procedure [11-24].
Method of collection of data
Data was collected from a case recording proforma per-
taining to patients’ particulars, history, clinical exam-
inations, investigations, diagnosis and surgical proce-
dures, admitted to Vydehi Institute of Medical Sciences 
and Research Institute, Bengaluru [25-34].
Inclusion criteria
• Patients of both the sexes who presented with chronic 
pancreatitis who consented for decompressive surger-
ies.
• Age 18-70 years.

• Patients with failure of medical treatment.
• Cases with main Pancreatic duct diameter more than
7 mm.
Exclusion criteria
• Patients less than 18 years and more than 70 years.
• Patients not willing for decompressive surgeries.
• Patients with acute pancreatitis and with complica-
tions of pancreatitis.
• Patients who are known diabetics before the develop-
ment of pancreatitis.
• Cases where main pancreatic duct diameter is less
than 7 mm were excluded from the study.
Procedure for collection of data
Prior Informed Consent obtained before evaluating 
each patient. Data was collected on a pre-tested pro-
forma which included: history taking, clinical examina-
tion, investigations (as detailed below), mode of treat-
ment, imaging findings [35-40].
Statistical analysis
Data was entered into Microsoft excel data sheet and 
was analyzed using SPSS 22 version software. Categor-
ical data was represented in the form of Frequencies 
and proportions. Continuous data was represented as 
mean and standard deviation. Paired t-test and Wilcox-
on Signed rank test were used as test of significance for 
paired data such as before and after surgery for quan-
titative. p<0.05 was considered as statistically signifi-
cant [41-45].
Results 
In the present study, 46.7% were in the age group <30 
years, 33.3% were in the age group 31 to 40 years and 
20% were in the age group >40 years. Majority of the 
study population belong to less than 30 year age group 
owing to its etiology and genetic predisposition. 33.3% 
were females and 66.7% were males. Signifying males 
being affected more than females with chronic calculus 
pancreatitis.
All the patients who presented had pain abdomen, 16.7% 
had steatorrhea, 3.3% had jaundice and 53.3% had weight 
loss as the presenting complaints, which were assessed 
postoperatively for the reduction of the complaints. Giving 
it to the loss of exocrine function due to the destruction of 
the pancreatic tissue and failure of secreted enzymes to 
reach the intestine due to blockage of the main pancreatic 
duct in chronic calculus pancreatitis. 96.7% had CCP and 
3.3% had CCP+distal CBD stricture which were managed 
accordingly. All the patients who were diagnosed with 
Chronic Calculus pancreatitis were included in the study 
without any complications and one patient who had distal 
CBD stricture was also taken into account (Tables 1-3).
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There was significant reduction in mean amylase at post-
op compared to pre-op with right-sided skew pattern 
which signified the effectiveness of the decompressive 
surgeries on exocrine function of the pancreas.
Mean lipase at pre-op was 138.60 ± 104.64 and at post-
op was 50.56 ± 74.31. There was significant decrease in 
mean lipase at postop compared to pre-op with right-sid-
ed skew pattern signifying the exocrine function improve-
ment in the postoperative period.
Mean HbA1c at pre op was 9.19 ± 2.72 and at postop was 
8.15 ± 2.61. There was significant difference in mean 
HbA1c at postop compared to pre-op, which improved 
the endocrine function of the pancreas significantly.
Discussion
Chronic calcific pancreatitis is a debilitating disease 
which requires early diagnosis and treatment in the 

form of medical therapy, interventional, endoscopic 
and surgical management. Our study included all those 
who were diagnosed with chronic calcific pancreatitis, 
majority of them being alcoholic pancreatitis who met 
the criteria for operative management, including fail-
ure of medical treatment, intractable pain and recur-
rent symptoms.
Of the 30 patients who were studied, 20 were males 
and 10 were females, 46.7% belonging to less than 
30 years and 33.3% to the age group of 31-40 years. 
46.6% of the patients were alcoholics, 30% of the fe-
males and 55% of the males were consuming alcohol 
before the presentation of the symptoms. Owing to the 
early presentation and alcohol to the aetiology of the 
disease. Rest were diagnosed to be CCP due to idio-
pathic cause, probably genetic. All of them presented 
with pain abdomen, 53.3% had weight loss and 16.7% 

Table 1. Pain Score VAS. Mean pain score at preop was 6.70 ± 1.06, at 12 hrs was 7.93 ± 1.01, at 1 week was 5.07 ± 1.57, at 6 
months was 3.80 ± 1.99 at 12 months was 1.93 ± 1.36. 

At Mean SD Median  P value
Pre+op 6.7 1.06 7
12 Hrs 7.93 1.01 8 <0.001*
1 Week 5.07 1.57 5 <0.001*
6 Months 3.8 1.99 3.5 <0.001*
12 Months 1.93 1.36 2 <0.001*
Note: *There was significant decrease in mean pain score at 12 hrs-1 week, 6 months and 12 months compared 
to pre op pain score. Signifying the improvement in the symptomatology of the patients after the decompressive 
surgeries.

Table 2. Amylase, Lipase, HbA1c at pre op and postop at 6 months. Mean amylase at preop was 123.36 ± 54.15 and at 6 
months was 64.40 ± 75.79.

Variable At N Mean SD P value
Amylase Preop 30 123.36 54.15 <0.001*

Post-op at 6 
months

30 64.4 75.79

Lipase Preop 30 138.6 104.64 0.001*
Postop at 6 
months

30 59.56 74.31

HbA1c Preop 30 9.19 2.72 0.001*
Postop at 6 
months

30 8.15 2.61

Note: *There was significant reduction in mean amylase at postop compared to preop with right-sided skew 
pattern which signified the effectiveness of the decompressive surgeries on exocrine function of the pancreas.

Table 3. Recurrence of symptoms at 6 months. 30% had pain, 6.7% had steatorrhea. There is recurrence of symptoms in 
36.7% of the patients after the procedure and was managed by coeliac plexus block- Postop at 6 months in 16.7%.

 Count %
Pain 9 30.00%
Steatorrhea 2 6.70%
Coeliac plexus block- postop 5 16.70%
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had steatorrhea giving it to the exocrine insufficiency 
and 3.3% had jaundice due to distal CBD stricture. The 
pain scores 12 hrs. Post-op, 1 week, 6 months and 12 
months later was significantly better than pre-op score 
showing the surgical management decompression of 
the main pancreatic duct improve the symptoms of the 
patient significantly.
Pancreatic enzymes, Sr. Amylase, Sr. Lipase were as-
sessed pre-op and post-op at 6 months which was 
123.36, 138.60, 64.40 and 59.56 respectively, which 
shows there is improvement in the exocrine function 
of the pancreas.
Endocrine function of the pancreas was assessed pre-
op and post-op in the form of HbA1C which was 9.19 
and 8.15 after 6 months which was significantly im-
proved but not eliminated [45,46].
Most of the patients underwent lateral pancreaticoje-
junostomy with one patient needed Whipple‟s due to 
Distal CBD stricture as the decompressive surgery. At 6 
months postoperatively, 30% of the patients developed 
pain and 8.7% developed steatorrhea as the recurrent 
symptoms. For the recurrent pain abdomen palliative 
procedure in the form of Celiac Plexus block was given 
which relieved the symptoms.
In selected patients, LPJ and Frey’s procedure have 
equivalent benefit in short-term pain reduction Pa-
tients should be selected for surgery before the com-
mencement of opiate analgesia. Cahen et al., studied 
endoscopic v/s surgical drainage of pancreatic duct in 
chronic pancreatitis in 2011 [34]. 39 patients who un-
derwent randomization concluded surgical drainage of 
the pancreatic duct was more effective than endoscopic 
treatment in patients with obstruction of the duct due 
to chronic pancreatitis. Endoscopic drainage proce-
dures are followed by immediate pain relief (complete 
or partial) in 95% of cases, and the frequency of recur-
rences (46% after two years) is comparable to that of 
surgical series (50% after 1 year, 57% to 75% after 5 
years) [47-50] a 2015 Cochrane review suggested that 
for CP, surgery is superior to endoscopy in achieving 
lasting pain relief, and that early surgical intervention 
may help preserve pancreatic function. Bowense et al., 
studied surgery in chronic pancreatitis indication, tim-
ing and procedure in 2019 concluded that surgery is 
the effective treatment for the painful obstruction in 
Chronic Pancreatitis [44]. Early surgery outperforms 
conservative treatment and endoscopy.
Conclusion
There is significant improvement in the exocrine, en-
docrine and symptomatic relief for the patients who 
underwent decompressive surgeries for chronic calcif-
ic pancreatitis with no significant difference between 

the types of surgeries performed. Hence, in conclusion 
decompressive surgeries are effective management of 
chronic pancreatitis after failed medical management 
in all those meeting, the criteria of operative manage-
ment.
Limitations
• Other decompressive surgeries weren’t performed 
and not compared in the study.
• Other modalities of treatment for chronic calcific pan-
creatitis like endoscopic, interventional and medical 
management are not compared in the study.
• Other exocrine and endocrine functions of the pan-
creas like, CCK, trypsin, glucagon assessment weren’t 
compared in the study.
References
1. Ammann RW. Diagnosis and management of 

chronic pancreatitis: current knowledge. Swiss 
Med Wkly 2006;136:166-74.

2. Maingot’s abdominal operations 2019:3230-85.
3. Bell RH. Current surgical management of chronic 

pancreatitis. J Gastrointest Surg 2005;9:144-54.
4. Jordan PH, Pikoulis M. Operative treatment 

for chronic pancreatitis pain. J Am Coll Surg 
2001;192:498-509.

5. Adams DB, Anderson MC. Percutaneous catheter 
drainage compared with internal drainage in the 
management of pancreatic pseudocyst. Ann Surg 
1992;215:571-6.

6. Gray’s Anatomy, the anatomical basis of clinical 
practice 2018:2171-86.

7. Netter’s Atlas of Human Anatomy 2006: 298.
8. Havel PJ, Taborsky GJ. The contribution of the 

autonomic nervous system to changes of glucagon 
and insulin secretion during hypoglycaemic stress. 
Endocr Rev 1989;10:332-50.

9. Davenport HW. Pancreatic secretion. In Davenport 
HN, Ed: Physiology of the Digestive Tract, Chicago: 
Year Book Medical Publishers; 1982:143.

10. Valenzuela JE, Weiner K, Saad C. Cholinergic 
stimulation of human pancreatic secretion. Dig Dis 
Sci 1986;31:615-9.

11. Wierup N, Svensson H, Mulder H, Sundler F. The 
ghrelin cell: anovel developmentally regulated 
islet cell in the human pan- creas. Regul Pept 
2002;107:63-9.

12. Prado CL, Pugh-Bernard AE, Elghazi L, Sosa-
Pineda B, Sussel L. Ghrelin cells replace insulin-
producing beta cells in two mouse models of 
pancreas development. Proc Natl Acad Sci USA 
2004;101:2924-9.

13. Gorelick FS, Jamieson JD. Structure-function 
relationship of the pancreas. In: Johnson LR, ed: 
Physiology of the Gastroin- testinal Tract. New 
York: Raven Press;1981:773.

https://doi.org/10.1016/j.gassur.2004.08.003
https://doi.org/10.1016/s1072-7515(01)00782-7
https://doi.org/10.1097/00000658-199206000-00003
https://doi.org/10.1210/edrv-10-3-332
https://doi.org/10.1007/bf01318692
https://doi.org/10.1016/s0167-0115(02)00067-8
https://doi.org/10.1073/pnas.0308604100


Assessment of Decompressive Surgeries as a Pain Relief in Case of Chronic Pancreatitis 

5Arch Clin Exp Surg • 2021 • Vol 10 • Issue 11

14. Kennedy FP. Pathophysiology of pancreatic 
polypeptide secretion in human diabetes mellitus. 
Diabetes Nutr Metab. 1990;2:155.

15. Comfort MW, Steinberg AG. Pedigree of a family 
with hereditary chronic relapsing pancreatitis. 
Gastroenterol. 1952;21:54-63.

16. Whitcomb DC, Preston RA, Aston CE, Sossenheimer 
MJ, Barua PS, Zhang Y, et al. A gene for hereditary 
pancreatitis maps to chromosome 7q35. 
Gastroenterology 1996;110:1975-80.

17. Le Bodic L, Bignon JD, Raguenes O, Mercier B, 
Georgelin T, Schnee M, et al. The hereditary 
pancreatitis gene maps to long arm of chromosome 
7. Hum Mol Genet 1996;5:549-54.

18. Whitcomb DC, Yamada T, Alpers DH, Laine L. 
Hereditary diseases of the pancreas. In: Textbook 
of Gastroenterology. Philadelphia: Lippincott 
Williams & Wilkins 2002: 2147.

19. Whitcomb DC, LaRusch J, Krasinskas AM, BignonJD, 
Raguénès O, Mercier B, et al. Common genetic 
variants in the CLDN2 and PRSS1-PRSS2 loci alter 
risk for alcohol-related and sporadic pancreatitis. 
Nat Genet 2012;44:1349-56.

20. Friedreich N. Disease of the pancreas. In: Ziemssen 
H, ed. Cyclopedia of the Practice of Medicine. New 
York: William Wood; 1878:549.

21. Durbec JP, Sarles H. Multicenter survey of the 
etiology of pancreatic diseases.Relationship 
between the relative risk of developing chronic 
pancreatitis and alcohol, protein, and lipid 
consumption. Digestion 1978;18:337-50.

22. Layer P, Yamamoto H, Kalthoff L, Clain JE, Bakken 
LJ, DiMagno EP. The different courses of early-
and late-onset idiopathic and alcoholic chronic 
pancreatitis. Gastroenterol 1994;107:1481-7.

23. Lerch MM, Albrecht E, Ruthenburger M, Mayerle J, 
Halangk W, Krüger B. Pathophysiology of alcohol-
induced pancreatitis. Pancreas 2003;27:291.

24. Gorelick FS. Alcohol and zymogen activation in the 
pancre- atic acinar cell. Pancreas 2003;27:305-10.

25. Etemad B, Whitcomb DC. Chronic pancreatitis: 
Diagnosis, classification, and new genetic 
developments. Gastroenterol 2001;120:682-707.

26. Singer MV, Chari ST, Beger HG. Classification 
of chronic pancreatitis. The Pancreas. London: 
Blackwell- Science; 1998:665.

27. Yoshida K, Toki F, Takeuchi T, Watanabe S, Shiratori 
K, Hayashi N. Chronic pancreatitis caused by 
an autoimmune abnormality. Proposal of the 
concept of autoimmune pancreatitis. Dig Dis Sci 
1995;40:1561-8.

28. Nagai H, Ohtsubo K. Pancreatic lithiasis in the 
aged. Its clinicopathology and pathogenesis. 
Gastroenterol 1984;86:331-8.

29. Giorgi D, Bernard JP, Rouquier S, Iovanna J, Sarles 
H,Dagorn JC. Secretory pancreatic stone protein 
messenger RNA. Nucleotide sequence and 
expression in chronic calcifying pancreatitis. J Clin 
Invest 1989;84:100-6.

30. Warshaw AL, Simeone J, Schapiro RH, Hedberg 
SE, Mueller PE, Ferrucci JT Jr. Objective evaluation 
of ampullary stenosis with ultrasonography and 
pancreatic stimulation. Am J Surg 1985;149:65-72.

31. Forsmark CE. Management of chronic pancreatitis. 
Gastroenterol 2013;144: 1282-91.

32. Nealon WH, Thompson JC. Progressive loss of 
pancreatic function in chronic pancreatitis is 
delayed by main pancreatic duct decompression. 
A longitudinal prospective analysis of the modified 
puestow procedure. Ann Surg 1993;217:458- 66, 
discussion 466-8.

33. Fry WJ, Child CG III. Ninety-five per cent distal 
pancreatectomy for chronic pancreatitis. Ann Surg 
1965;162:543-9.

34. Gress F, Schmitt C, Sherman S, Ciaccia D, Ikenberry 
S, Lehman G. Endoscopic ultrasound- guided 
celiac plexus block for managing abdominal pain 
associated with chronic pancreatitis: a prospective 
single centre experience. Am J Gastroenterol 
2001;96:409-16.

35. Jacob L, Geenen JE, Catalano MF, Geenen DJ. 
Prevention of pancreatitis in patients with 
idiopathic recurrent pancreatitis: a prospective 
non blinded randomized study using endoscopic 
stents. Endoscopy 2001;33:559-62.

36. Bradley EL III. Long-term results of 
pancreatojejunostomy in patients with chronic 
pancreatitis. Am J Surg 1987;153:207-13.

37. Cahen DL, Gouma DJ, Nio Y, Rauws EAJ, Boermeester 
MA, Busch OR, et al. Endoscopic versus surgical 
drainage of the pancreatic duct in chronic 
pancreatitis. Engl J Med. 2007;356:676-84.

38. Partington PF, Rochelle RE. Modified Puestow 
procedure for retrograde drainage of the pancreatic 
duct. Ann Surg 1960;152:1037-43.

39. Ammann RW, Akovbiantz A, Largiader F, Schueler 
G. Course and outcome of chronic pancreatitis. 
Longitudinal study of a mixed medical-surgical 
series of 245 patients. Gastroenterol. 1984;86:820-
8.

40. Bell RH Jr, Rikkers LF, Mulholland MW .Atlas of 
pancreatic surgery. Digestive Tract Surgery. A 
Text and Atlas. Philadelphia: Lippincott-Raven 
1996:963.

41. Khanna A, Koniaris LG, Nakeeb A, Schoeniger 
LO. Laparoscopic spleen-preserving distal 
pancreatectomy. J Gastrointest Surg.2005;9:733-8.

42. Hess W, Berci G. Surgical tactics in chronic 
pancreatitis.Textbook of Bilio-Pancreatic Diseases, 
Vol. 4. Paua: Piccin Nuova Libraria; 1997:2299. 

43. Terrace JD, Paterson HM, Garden OJ, Parks RW, 
Madhavan KK. Results of decompression surgery for 
pain in chronic pancreatitis. HPB 2007;9(4):308-
11.

44. DH Drake, WJ Fry. Ductal drainage for chronic 
pancreatitis. Surgery 1989;105:131-40.

45. J Devière, M Baize, C Matos. Pancreatic endoscopic 
sphincterotomy in chronic pancreatitis: indications 
and results. Digestion 1988;40:76-7.

https://doi.org/10.1053/gast.1996.v110.pm8964426
https://doi.org/10.1093/hmg/5.4.549
https://doi.org/10.1038/ng.2466
https://doi.org/10.1159/000198221
https://doi.org/10.1016/0016-5085(94)90553-3
https://doi.org/10.1097/00006676-200311000-00003
https://doi.org/10.1097/00006676-200311000-00006
https://doi.org/10.1053/gast.2001.22586
https://doi.org/10.1007/bf02285209
https://doi.org/10.1172/jci114128
https://doi.org/10.1016/s0002-9610(85)80011-8
https://doi.org/10.1053/j.gastro.2013.02.008
https://doi.org/10.1097/00000658-199305010-00005
https://doi.org/10.1097/00000658-196510000-00001
https://doi.org/10.1111/j.1572-0241.2001.03551.x
https://doi.org/10.1055/s-2001-15314
https://doi.org/10.1016/0002-9610(87)90816-6
https://doi.org/10.1056/nejmoa060610
https://doi.org/10.1097/00000658-196012000-00015
https://doi.org/10.1016/j.gassur.2004.07.006
https://doi.org/10.1080/13651820701481497


Saikalyan Guptha A, Ravi Kumar H, Sidduraj Sajjan, Siva Shankar, Sowmya C U, Yeshwanth S

Arch Clin Exp Surg • 2021 • Vol 10 • Issue 116

46. Koninger J, Seiler CM, Sauerland S, Wente MN, 
Reidel MA, Müller MW, et al. Duodenum-preserving 
pancreatic head resection: a randomized controlled 
trial comparing the original Beger procedure with 
the Berne modification (ISRCTN No. 50638764). 
Surgery 2008;143:490-8.

47. Alberti M. Proceedings of the Post EASD 
International Symposium on Diabetes Secondary 
to Pancreatopathy, International Congress Series, 
Padova, Amsterdam: Excerpta Medica 1987:211.

48. Cooper M, Makary MA, Ng J, Cui Y, Singh VK, 
Matsukuma K, et al. Extent of pancreatic fibrosis 
as a determinant of symptom resolution after the 

Frey procedure: A clinico-pathologic analysis. J 
Gastrointest Surg  2013;17:682-7.

49. Cahen DL, Gouma DJ, Laramee P, Nio Y, Rauwas 
EA, Boermeester MA, et al. Long-term outcomes 
of endoscopic vs. surgical drainage of the 
pancreatic in patients with chronic pancreatitis. 
Gastroenterology 2011;141(5):1690-5. 

50. Bouwense SAW, Kempemeers MA, van Santvoort 
HC, Boermeester MA, van Goor H, Besselink MG. 
Dutch pancreatitis study group, surgery in chronic 
pancreatitis: Indication, Timing and Procedures. 
Visc Med 2019;35:110-8.

https://doi.org/10.1016/j.surg.2007.12.002
https://doi.org/10.1007/s11605-012-2110-4
https://doi.org/10.1007/s11605-012-2110-4
https://doi.org/10.1053/j.gastro.2011.07.049



