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Assessment of functional outcome of patients undergoing surgery 
for chronic pancreatitis: A prospective study
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Backgrounds/Aims: This study was done with the aim of assessing impact of surgery for chronic pancreatitis on exo-
crine and endocrine functions, quality of life and pain relief of patients. Methods: 35 patients of chronic pancreatitis 
who underwent surgery were included. Exocrine function assessed with fecal fat globule estimation and endocrine 
function assessed with glycated haemoglobin (HbA1C), fasting plasma glucose (FPG), Insulin and C-peptide levels. 
Percentage (%) beta cell function by homeostatic model assessment (HOMA) was determined using web-based 
calculator. Quality of life (QOL) and pain assessment was done using Short form survey (SF-36) questionnaire and 
Izbicki scores respectively. Follow up done till 3 months following surgery. Results: Endocrine insufficiency was noted 
in 13 (37%) patients in the postoperative period compared to 17 (49%) patients preoperatively (p=0.74). Exocrine in-
sufficiency was detected in 11 (32%) patients postoperatively compared to 8 (23%) patients preoperatively, with denovo 
insufficiency noted in 3 (8%) patients (p＜0.05). The mean Izbicki score at 3 months postoperatively was remarkably 
lower compared to preoperative score (29.3±14.3 vs. 60.6±12.06; p＜0.05). QOL at 3 months following surgery for 
chronic pancreatitis was significantly better than preoperative QOL (50.24±22.16 vs. 69.48±20.81; p＜0.05). 
Conclusions: Significant pain relief and improvement in quality of life among patients of chronic pancreatitis following 
surgery. However, worsening of exocrine function with only clinical improvement of endocrine function was also noted. 
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INTRODUCTION

Chronic pancreatitis is a chronic benign disease often 

characterized by recurrent episodes of abdominal pain ac-

companied by progressive pancreatic exocrine and endo-

crine insufficiency.1 Although the disease was first de-

scribed by Friedrich in 1878, there is yet incomplete un-

derstanding of the pathophysiology and natural history of 

the disease. The management of patients with chronic 

pancreatitis remains a challenge because of the limited un-

derstanding of the pathophysiological process of the dis-

ease, the unpredictability of clinical evolution and the con-

troversies between diagnostic criteria and therapeutic options. 

Debilitating abdominal pain remains the most common 

presentation and indication for surgery in patients with 

chronic pancreatitis. The precise mechanism underlying the 

abdominal pain is uncertain. It may be related to ductal 

hypertension,2 increased parenchymal pressure, perineural 

inflammation3 or as a complication of the disease. Surgery 

has been the mainstay of treatment in these patients with 

intractable pain unresponsive to medical or endoscopic 

therapy.4

Preoperative tests of pancreatic function help to assess 

the severity of disease and to guide perioperative metabol-

ic requirements.5 After operation, impaired exocrine and 

endocrine function can lead to malnutrition and other risks, 

including death.6 Pancreatic function testing is thus im-

portant for proper patient management.
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To our knowledge, very few reports have yet focused 

solely on the effect of operations on pancreatic exocrine 

and endocrine function in chronic pancreatitis with varied 

results. Therefore, this study is being done to assess the 

effect of surgery in chronic pancreatitis on pain relief, 

exocrine and endocrine functions and quality of life of the 

patients.

MATERIALS AND METHODS

A prospective study was done in the department of sur-

gical gastroenterology, Sri Venkateswara institute of med-

ical sciences, Tirupati during September, 2016 to February, 

2018. The study was approved by the Institute Research 

Council and the Ethics Committee. Written and informed 

consent was obtained from all the participants in the study.

All the patients of chronic pancreatitis who were plan-

ned for surgical management were included. Patient dem-

ographics, history and physical examination findings were 

recorded. Preoperative imaging findings of transabdominal 

ultrasound (USG), contrast-enhanced computerized tomog-

raphy (CECT) abdomen and Magnetic Resonance Cholangio-

pancreatography (MRCP) were noted accordingly. Pancreatic 

function testing was done preoperatively and postopera-

tively at 3 months to assess both the exocrine and endo-

crine functional status of pancreas. Patients were followed 

up till 3 months following surgery. 

Exocrine function assessment

For exocrine function assessment, fecal fat globule test-

ing was done to assess steatorrhea seen in patients of 

chronic pancreatitis. This is a qualitative test and it corre-

lates well with quantitative measurement of fecal fat 

excretion.7

Endocrine function assessment

Endocrine function of pancreas was assessed using gly-

cated hemoglobin (HbA1C), fasting plasma glucose (FPG), 

Insulin and pancreatic C-peptide levels both preopera-

tively and also at 3 months after surgery. 

FPG ≥100 or ≤126 and/or HbA1c ≥5.7 but ≤6.5 

(without anti-diabetic treatment) was considered as predia-

betes. FPG ＞126 or HbA1c ＞6.5 was considered as dia-

betes, provided the measurements are in this range on two 

separate occasions.8 If either FPG or HbA1c were ele-

vated, the test that proved to be high will be repeated on 

a different day. If the patient is already a known case of 

diabetes and on anti-diabetic medication, the concerned 

medicine(s) was discontinued for at least 24 hours (in 

consultation with the treating endocrinology team) in case 

of oral medications and at least 12 hours for intermediate 

acting or mixed short and intermediate acting insulin, be-

fore estimating FPG, insulin and C-peptide. 

Assessment of C-peptide levels avoids the limitations 

inherent in measurements of serum insulin levels like var-

iable hepatic extraction and peripheral clearance of 

insulin. Therefore, In addition to insulin levels, pancreatic 

C-peptide level is used as measure of beta cell secretion 

from pancreas.9 The C-peptide assay was done using en-

zyme-linked immunosorbent assay (ELISA) technique. 

The reference range of C-peptide noted was 0.8-3.1 ng/ml.10

Using FPG and fasting insulin, percentage (%) beta cell 

function by homeostatic model assessment (HOMA) was 

determined using web based calculator. The HOMA Cal-

culator uses the HOMA2 model to estimate beta cell func-

tion (%B) and insulin sensitivity (%S) for an individual 

from simultaneously measured fasting plasma glucose and 

fasting plasma insulin values. The HOMA2 model was 

calibrated to give %B and %S values of 100% in normal 

young subjects when using a suitable insulin assay.11

Pain and quality of life (QOL) assessment

Pain and QOL assessment was done using Short form 

survey (SF-36) questionnaire and Izbicki pain scores re-

spectively at preoperative period and at one month and 

three months following surgery.12 Izbicki score is specific 

and is based on the pain attack frequency, visual analogue 

score (VAS), analgesic use, and the duration of disease 

related inability to work.13

Statistical analysis

Continuous variables (expressed as mean±SD) like 

FPG, insulin, c-peptide and % beta cell function, were 

compared between baseline and 3 months after surgery by 

the paired t-test. Categorical variables like proportion of 

patients with prediabetes or diabetes were compared using 

Chi-squared test. Comparison of Izbicki pain scores and 

quality of life between preoperative and postoperative pa-

tients was done using repeated measures of analysis of 

variance (ANOVA) test. Statistical analysis was done us-
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Table 2. Comparison of preoperative and postoperative endocrine parameters of the patients

Parameter
Pre-operative values

(Mean±SD)
Post-operative values

(Mean±SD)
p value*

HbA1C (%) 7.13±2.65 6.74±2.03 0.18
FPG (mg/dl) 106.5±33.6 115.06±32.8 0.21
Insulin (µIU/L) 5.48±5.22 3.73±1.64 0.057
C – peptide (ng/ml) 1.42±1.6 1.48±0.8 0.79
% Beta - cell function using Insulin* 62.4±39.7 43.2±17.1 0.004
% Beta - cell function using c-peptide* 82.6±53.13 77.8±40.8 0.52
Insulin resistance 1.11±1.23 1.16±0.65 0.77

*Paired t-test

Table 1. Comparison of preoperative and postoperative endo-
crine status of  patients

Patients
Preoperative

(n=35)
Postoperative

(n=35)
p value*

Prediabetes 6 (17%) 7 (20%) 0.74
Diabetes 17 (49%) 13 (37%)
Non-diabetic 

patients
12 (34%) 15 (43%)

Total 35 (100%) 35 (100%)

*Chi-squared test

ing SPSS software version 20. The p-value ＜0.05 was 

considered significant.

RESULTS

Among 35 patients included in the study, 24 patients 

were males with male to female ratio of 3:1. Mean age 

of the patients included in the study was 35 years (range 

10-58 years). Endocrine insufficiency was diagnosed in 17 

patients at presentation. History of alcohol consumption 

was noted in 19 patients and 24 patients were smokers. 

Mean body mass index of patients was 21.16 kg/m2. Mean 

pancreatic duct diameter among the patients in the study 

was 9.16±3.12 mm. Complications associated with chron-

ic pancreatitis were observed in 7 patients. Most common 

was biliary stricture noticed in 3 patients. Among 35 pa-

tients in the study, lateral pancreaticojejunostomy was 

performed in 28 patients and Frey’s procedure in 7 

patients. Postoperative course was uneventful in all except 

one patient who required prolonged stay due to 

bronchiectasis.

On exocrine function assessment, 11 (32%) patients were 

noted to have exocrine insufficiency in the postoperative 

setup among which the number of de novo insufficiencies 

was 3 (8%) patients. Compared to preoperative exocrine 

insufficiency noted in 8 (23%) patients, this was found 

to be statistically significant worsening of exocrine func-

tion status in patients of chronic pancreatitis following 

surgery. Endocrine insufficiency was noted in 13 (37%) 

patients postoperatively compared to 17 (49%) patients 

preoperatively. Comparison of overall preoperative and 

postoperative endocrine status of patients showed only 

clinically improved endocrine status following surgery but 

not statistically significant (p=0.74), as shown in Table 1. 

Among the endocrine parameters compared between pre-

operative and postoperative patients at 3 months following 

surgery, only % beta-cell sensitivity using insulin was 

found to be statistically significant (62.4±39.7 vs. 43.2±17.1; 

p=0.004), as shown in Table 2. 

Izbicki score, used for pain assessment, showed remark-

ably lower score at 3 months postoperatively (29.3±14.3) 

compared to the mean Izbicki score preoperatively (60.6± 

12.06) and also at 1 month postoperatively (45.76±10.55) 

(p＜0.05). All the components of SF-36 score were sig-

nificantly improved in the postoperative period at 1 and 

3 months compared to preoperative score except emo-

tional wellbeing component. Therefore, QOL at 3 month 

following surgery for chronic pancreatitis was signifi-

cantly better than preoperative QOL (50.24±22.16 vs. 69.48± 

20.81; p＜0.05), as shown in Table 3.

DISCUSSION

This study was performed to evaluate the status of pan-

creatic function, quality of life and pain status following 

surgery for chronic pancreatitis. The actual impact of sur-



Pagadala Naga Balaji Nitesh, et al. Functional outcomes following surgery for chronic pancreatitis  165

Table 3. Comparison of quality of life parameters (SF – 36 questionnaire) 

Quality of life
components 

(SF-36)

Preoperative
(Mean±SD)

Postoperative
1 month

(Mean±SD)

Postoperative
3 months

(Mean±SD)
p value*

Physical functioning 65.71±22.16 69.85±22.07 81.7±18.86 ＜0.05
Role limitation due to 

physical problems
39±30.33 44.5±32.34 61.51±29.45 0.007

Role limitation due to 
emotional problems

38.87±24.51 45.65±31.67 58.25±30.31 0.02

Energy 53.28±17.73 59.28±15.20 66.22±14.66 0.004
Emotional wellbeing 57.37±22.54 65.02±19.81 65.45±17.69 0.17
Social functioning 66.54±28.97 73.11±16.53 80.3±16.79 0.03
Pain 32.48±19.18 54.54±16.73 74.91±21.28 ＜0.05
General health 48.71±11.9 62.14±13.68 67.51±17.50 ＜0.05
Total SF-36 score 50.24±22.16 59.26±21.00 69.48±20.81 ＜0.05

*Repeated measures ANOVA test

gery for chronic pancreatitis on pancreatic function is still 

a matter of debate. Findings of studies on outcomes of 

pancreatic function by Sakorafas et al.14 and Izbicki et 

al.15 have reported varied results. Study on pancreatic 

drainage procedures in chronic pancreatitis by Prinz et 

al.16 inferred preservation of pancreatic function following 

drainage procedures like longitudinal pancreaticojejuno-

stomies.

Most of the patients in the present study underwent lat-

eral pancreaticojejunostomy. Only seven patients under-

went Frey’s procedure in view of bulky head of pancreas 

on imaging. For the same reason, the effect of type of 

surgery on outcomes of patients was not assessed in the 

present study as most of the surgeries were drainage 

procedures. The results of exocrine function status in the 

present study showed worsening of exocrine function fol-

lowing surgery. Postoperatively de novo exocrine in-

sufficiency was noted in three patients. None of these 

three patients with de novo exocrine insufficiency under-

went Frey’s procedure. This finding in the present study 

did not correlate with results of previous studies involving 

drainage procedures.16 Büchler et al.17 reported decline in 

exocrine function following pancreatoduodenectomy. In 

the study on impact of drainage procedures, Nealon and 

Thompson18 showed delayed loss of exocrine and endo-

crine function following surgery. 

In the present study, due to intricacies in glucose me-

tabolism, subtle alterations in endocrine function were 

identified. Assessment of beta cell function and insulin re-

sistance using HOMA2 calculator is the unique feature of 

the present study. Even though HbA1c values were slight-

ly better in the postoperative patients, this did not reach 

statistical significance. Among endocrine parameters as-

sessed, only % beta cell sensitivity using insulin was sig-

nificantly lower in postoperative patients. This could be 

explained due to decrease in number of functioning - 

cells postoperatively. However, possibility of this parame-

ter being influenced by exogenous insulin administration, 

in spite of spacing insulin administration before testing, 

cannot be ruled out. Even though the number of patients 

with diabetes declined among postoperative patients, this 

did not reach statistical significance. Based on the find-

ings in the present study, only clinical improvement in en-

docrine status of patients following surgery can be 

concluded. As most of the patients in the present study 

underwent drainage procedure, these findings can be gen-

eralised to patients undergoing drainage procedure predo-

minantly. Izbicki et al.19 reiterated that endocrine function 

did not worsen in chronic pancreatitis patients who under-

went a drainage procedure. Prinz et al.16 reported deterio-

ration in endocrine function after a drainage procedure. 

However, long term follow up, in the present study, would 

have added more inputs about the exact status of the pan-

creatic function following surgery. This can be considered 

as limitation of the present study.

In the present study, Izbicki score, used for pain assess-

ment, showed significant reduction of score in the chronic 

pancreatitis patients following surgery. Negi et al.20 as-

sessed pain relief following Frey’s procedure for chronic 

pancreatitis using Izbicki score and observed that the me-
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dian pain score was reduced from 46.4 to 10.0 (p＜0.001) 

with partial or complete pain relief in 75 percent of 

patients. The findings in the present study correlated with 

findings of study by Negi et al.20 All the components of 

SF-36 score, for QOL assessment, were significantly im-

proved in the postoperative period at 1 and 3 months com-

pared to preoperative score except emotional wellbeing 

component. Therefore, QOL following surgery for chronic 

pancreatitis was significantly better than preoperative 

QOL. A study by Pothula et al.21 also observed similar 

findings of improved QOL following surgery for chronic 

pancreatitis.

Significant pain relief and improvement in quality of 

life was noted among patients of chronic pancreatitis fol-

lowing surgery. However, worsening of exocrine function 

with only clinical improvement of endocrine function was 

also noted in patients following surgery for chronic 

pancreatitis. 
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