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Abstract
Background: Outcome of drainage operation for chronic
pancreatitis are variable. The present study is taken to
observe effect of longitudinal pancreatico-jejunostomy (LPJ)
on pain control and pancreatic function in chronic
pancreatitis in our setting. Material & Methods: Thirty-three
patients who underwent LPJ for symptomatic chronic
pancreatitis for one year period presented with abdominal
pain (100%), steatorrhoea (30.3%), diabetes (66.7%) and
weight loss (78.8%). Definitive diagnosis was made on the
basis of ultrasonography and MRCP findings. LPJ
(Partingtong-Rochelle) operation was done in all patients.
Pain (using visual analoge scale), glycemic status (using FBS,
2hABF, HbA1c), body weight, serum zinc levels (as a marker
of exocrine function), and serum insulin level (as a marker of
endocrine function) were measured immediately after
admission and 3 months after operation. Results: Three
months after operation pain was completely disappeared in
23 (69.7%) patients, it persisted in different grade in 10
(30.3%) patients and the pain reduction rate was significant.
Twenty two patients who had diabetes prior to surgery, their
glycemic status significantly decreased and serum insulin
level significantly increased (preoperative; 7.1±5.1 µU/L,
postoperative; 14.3±4 µU/L) in 22 patients with DM after
surgery. Serum zinc level increased (preoperative; 80.8±24.5
µg/dl, postoperative; 85.3±24.7 µg/dl) 3 months after surgery
but the difference was not significant (p=0.571). However the
body weight of all patients were significantly increased after
operation. Conclusions: LPJ reduces abdominal pain and
improves both exocrine and endocrine function in patient
with chronic pancreatitis. Serum zinc levels can be
considered as a tool of exocrine function.
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INTRODUCTION
Longitudinal pancreatico-jejunostomy (LPJ) is
indicated for the treatment of symptomatic
chronic pancreatitis with pancreatic duct
obstruction and a dilated main pancreatic duct
usually more than 7 mm in diameter. But the
outcomes of LPJ for the treatment of chronic
pancreatitis are variable. Nealon et al.[1]
reported that early operative drainage before
the development of irreversible functional
impairment
in
patients
with
chronic
pancreatitis and associated dilation of the main
pancreatic duct delay the progressive loss of
pancreatic function. Prinz et al.[2] published a
report with 100 patients with chronic
pancreatitis
who
underwent
drainage
operation. They found 80% patient had
substantial
improvement
or
complete
resolution of pain. Thirty percent patient who
had diabetes prior to operation, 16% had no
diabetes after operation. Only 18% patients
needed pancreatic enzyme for controlling
steatorrhoea. Sato et al.[3] observed only a
minimum improvement of fat absorption after
LPJ. Izbicki et al.[4] also concluded that an early
surgical or endoscopic drainage for the
hypertensive pancreatic duct system would
delay onset of exocrine or endocrine
insufficiency. As the results of pancreatic
function after LPJ is variable, this study is
taken to recheck the outcome of pain control
and pancreatic function after LPJ. Pancreatic
juice contains zinc in high concentrations as a
constituent of metallo-enzymes, such as
carboxypeptidase and carbonic anhydrase. It
has been suggested that the pancreas plays a
major role in zinc homeostasis.[5] Zinc

deficiency is recorded in patients with chronic
pancreatitis, and observed that it correlates
with exocrine and endocrine insufficiency.[6] It
has also been reported a positive correlation of
erythrocyte zinc and elastase 1 levels in
patients with CP, the latter being a measure of
pancreatic exocrine function.[6] Dutta et al.
have shown increased zinc excretion in
patients
with
pancreatic
exocrine
[7]
insufficiency.
Taking all above published
data in consideration, serum zinc level
measurement is taken as an indicator of
exocrine function in the present study. Serum
insulin level is measured for assessing
endocrine function. Visual analogue scale is
taken for assessing pain control.[8,9,10,11,12,13]
MATERIAL AND METHODS
This is a cross sectional prospective study
which was done in the Department of
Hepatobiliary Pancreatic and Liver Transplant
Surgery, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, from July 2018 to
June 2019 with 33 patients who underwent LPJ
for symptomatic chronic pancreatitis. There
were 11 males and 22 females and the age was
mean 31 (±13) years. Patients were presented
with abdominal pain (n=30,100%), steatorrhoea
(n=10, 30.3%), diabetes (n=22, 66.7%) and
weight loss (n=26, 78.8%). Diagnosis was
confirmed by ultrasonography and MRCP. The
MRCP findings were; multiple stones in main
pancreatic duct (n=31, 93.9%), presence of
parenchymal calcification (n=9, 27.3%), dilated
main pancreatic duct (10.2±3.4 mm), and
positive pancreatic atrophy (n=15, 45.5%).
After taking all necessary preparation, LPJ
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(Partingtong-Rochelle) operation was done in
all patients. Per-operatively 10ml bupivacaine
was injected in the loose areolar tissue around
celiac trunk as a measure of chemical
neurolysis for relieving upper abdominal
visceral pain. Pain was measured using visual
analoge scale (VAS) immediately after
admission and 3 months after operation and it
was labeled as mild (VAS; 1-3), moderate
(VAS; 4-6) and severe (VAS; 7-10). Glycemic
status of each patient was determined by
measuring fasting blood sugar level (FBS),
blood sugar level 2 hours after break-fast
(2hABF)
and
glycosylated
hemoglobin
(HbA1C) level at immediately after admission
and 3 months after operation. Body weight was
taken immediately after admission and 3
months after operation. The blood samples
were taken pre-operatively and 3 months after
operation for measurement of serum zinc and
serum insulin level. Statistical analysis was
done by computer based statistical software
(SPSS) version 20. It was done by paired t-test
for quantitative variables and Chi square test
for categorical variables.
RESULTS
Stones were cleared completely in 23 (69.7%)
patients except 9 who had parenchymal
calcification and one who had stones in the
uncinate process. There was no mortality after
surgery but morbidity occurred in 7 patients
(wound infection; 4, Melaena; 2, Diarrhoea; 1).
Three months after operation pain was
completely disappeared in 23 (69.7%) patients,
but pain persisted in different grade in10
(30.3%) patients. Twenty two (66.7%) patients
had severe pain, 8 (24.2%) had moderate pain

and 3 (9.1%) had mild pain before surgery.
Three months after operation only one (3.0%)
patient had severe pain and 3 (9.1%) patients
had moderate and 6 (26.1%) patients had mild
pain. The pain reduction was significant
(p=0.023) three months after surgery when
compared to preoperative level [Table 1].
Twenty two patients had diabetes prior to
surgery; the fasting blood sugar levels of them
were 10.3±4.1 mmol/L, two hours after
breakfast blood sugar levels were 13.9±5.9
mmol/L
and
glycosylated
hemoglobin
(HbA1c) were 8.8±2.5%. Three months after
surgery the fasting blood sugar, two hours
after breakfast blood sugar and glycosylated
hemoglobin (HbA1c) levels of 22 patients were
6.2±0.9 mmol/L, 9.2±1.6 mmol/L and 6.2±0.7%
respectively. Glycemic status was significantly
(p<0.05) decreased 3 months after surgery
when compared to pre-operative levels [Table
2]. Serum insulin levels were measured in all
patients, it was 7.1±5.1 µU/L in 22 patients
with DM and 8.4±11.5 µU/L in 11 patients
without DM. Serum insulin levels were
significantly (p<0.05) increased in patients with
DM (14.3±4 µU/L) and it was similar in
patients without DM (9.9±4.5 µU/L) three
months after surgery [Table 3]. Serum zinc
level was measured in all patients as marker of
exocrine function of pancreas. The normal
serum zinc level is 80 to 120 µg/dl (reference
value). Serum zinc level was 80.8±24.5 µg/dl
in all patients before operation and it increased
to 85.3±24.7 µg/dl 3 month after operation, but
the difference was not significant (p=0.571).
However the body weight of all patients were
significantly (p<0.05) increased after operation
[Table 4].
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Table 1: Pain after LPJ in patients with chronic pancreatitis (N=33).
Variables
Preoperative data
Data 3 months after LPJ
N
%
N
%
Mild Pain
3
9.09
9
27.27
Moderate Pain
8
24.24
3
9.09
Severe pain
22
66.67
1
3.03
Total
33
100
13
39.39
Table 2: Glycemic status after LPJ in 22 diabetic patients with chronic pancreatitis.
Variables
Preoperative data
Data 3 months after LPJ
FBS (mmol/L)
10.3±4.1
6.2±0.9
2hABF (mmol/L)
13.9±5.9
6.2±0.10
HbA1c (%)
13.9±5.10
6.2±0.11

P value
0.023

P value
0
0.002
0

Table 3: Serum insulin levels and insulin requirement for DM management before and after LPJ.
Variables
Preoperative data
Data 3 months after LPJ
P value
CP with DM (n=22)
7.1±5.1
14.3±4.
0
CP without DM (n=11)
8.4±11.5
9.9±4.5
0.739
Insulin requirement for DM 22.4±7.2
16.8±3.6
0
management
Table 4: Serum Zinc level and changes of body weight after LPJ in patients with chronic pancreatitis.
Variables
Preoperative data
Data 3 months after LPJ
P value
Zinc level (µg/dl)
80.8±24.5
85.3±24.7
0.571
Body weight (kg)
48.9±8.4
51.8±8.3
0
DISCUSSION
Partingtong-Rochelle procedure was done in
our setting. Our study showed that abdominal
pain was completely disappeared in 70%
patients 3 months after surgery.[14,15] In their
study Nealon et al.[16] showed that surgical
drainage procedure relieved abdominal pain in
86% patients and prevented recurrent acute
exacerbations in 91% patients. Sato et al.[3]
reported 90% reduction of abdominal pain
after drainage procedure. Tanaka et al.[17]
reported in a study that abdominal pain
relieved in 97% patients during long-term
follow up. Several studies showed that short-

term pain relief is about 80% after LPJ
operation.[18,19,20,21,22] Results of all these
published studies including our’s are similar
and support the improvement of pain control
after LPJ operation. Since the loss of functional
pancreatic tissue is absent in LPJ operation
exocrine and endocrine functions are seemed
to be well preserved after LPJ but overall
improvement in these parameters are
variable.[2,20] The present study shows that the
patient who had diabetes, their glycemic status
significantly reduced after LPJ. The patient
who needed insulin after operation, their
insulin requirement reduced than preoperative
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amount. The serum insulin levels were
markedly increased after LPJ in patient with
diabetes. All these findings of the present
study support the improvement endocrine
function of LPJ operation in chronic
pancreatitis. In their study, Prinz et al.[2]
reported that 30% of patients who had diabetes
prior to operation, disappeared in 16% patients
and persisted in 14% after operation. Abhishek
et al.23 reported the improvement of endocrine
function
after
LPJ.
Some
authors
recommended that early decompression of
pancreatic duct improved the endocrine as
well as exocrine function after LPJ.[4,17,20] These
published articles did not check serum insulin
concentration which was measured in the
present study that strongly supported our
statement of improvement of endocrine
function after LPJ in chronic pancreatitis.
Assessment of exocrine function of pancreas is
a challenging job. Because fecal fat
estimation,[23,24] serum elastase estimation or
para-aminobenzoid acid (PABA) tests for
assessing exocrine function are cumbersome
and costly procedure.[25,26] Pancreatic juice
contains high concentration of zinc and zinc
deficiency influences pancreatic function. It
assumes that zinc deficiency could be due to
pancreatic exocrine insufficiency as evidenced
by the direct correlation between erythrocyte
zinc and pancreatic stool elastase 1 level.[6] An
animal study showed the ultrastructural

changes of pancreatic acinar cells in rats fed
with a zinc-deficient diet. They showed the
destruction of zymogen granules and
lysosomes indicating that zinc has a role in
maintaining the structural integrity of
pancreatic acinar cells.[27] On the basis of this
fact serum zinc levels is checked in the present
study as assessing tool of exocrine function.
The interesting finding of the present study is
that serum zinc level is increased 3 months
after surgery when compare to preoperative
levels. This finding supports the improvement
of exocrine function after LPJ operation.
Another auxiliary finding that supports the
improvement of exocrine and endocrine is
significant increment of patient’s body weight
after LPJ operation.
Limitations of the study
This study has some limitations, such as its
cross sectional prospective study, small sample
size and lack of long-term follow-up.
CONCLUSIONS
In conclusion, this short-term observation
study shows that LPJ improves abdominal
pain and both exocrine and endocrine function
in patient with chronic pancreatitis. Serum zinc
levels can be considered as a tool of exocrine
function. The long-term prospective study will
be required for final comment.
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