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ABSTRACT

Background: The role of bacteria in pathogenesis of chronic pancreatitis is poorly understood. Our aim was to
analyse pancreatic duct fluid culture in patients undergoing operative intervention for chronic pancreatitis and its
implications in post operative outcomes.

Methods: Among 35 patients, 17 underwent Freys, 13 underwent longitudinal pancreatico-jejunostomy, 5 underwent
cystojejunostomy. Duct fluid culture was obtained intraoperatively and analysed and compared with preoperative
parameters and post operative outcomes.

Results: 20 patients had positive duct fluid culture. Most common pathogen isolated was Klebsiella (8 patients). The
only preoperative parameter which showed significant association was fasting blood glucose level. Wound infections
were seen in 11 of which 10 had positive duct culture, out of which 9 had the same organism of that in duct culture.
Mean hospital stay was 9+1.07 and 10£1.13 days in patients without and with infectious complications respectively.
Conclusions: Older concept of sterile PD fluid in patients with CP may no longer hold true. In our study upto 60% of
patients showed positive PD culture. By starting appropriate antibiotic we can reduce the length of hospital stay in
patients who have septic complications. However large centre studies may guide us further into the importance of this
concept and the role of bacteria in the pathogenesis of CP.
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INTRODUCTION
sterile in patients suffering from CP.3

Chronic pancreatitis is fibroinflammatory disease of the

intervention, pancreatic duct fluid is considered to be

exocrine pancreas where recurrent episodes of pancreatic
inflammation of variable intensity and duration leads to
irreversible pancreatic tissue damage.>? Although several
causes have been described in the literature in which
some differ in their natural history, most patients will
develop typical clinical and morphological features which
includes parenchymal or intraductal calcifications,
pancreatic fibrosis, exocrine and endocrine pancreatic
insufficiency. Without prior percutaneous and endoscopic

A study in the past showed presence of bacteria in PD
fluid in almost 64% of patients with CP who had no prior
history of interventions.*Thesignificance of such positive
PD fluid cultures is not well established. We propose a
study to analyse prospectively the bacteriological profile
and antibiotic sensitivity for patients with CP who have
positive PD fluid culture and its association with
postoperative outcome.
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METHODS

We conducted this prospective study from October 2016
to March 2021 in a Gl surgical unit from a tertiary referral
hospital, = government  Mohan  Kumaramangalam
government hospital, Salem. 35 patients were included in
the study where 22 (62.9%) were males and 13 (37.1%)
were females. Patients who had suspicion of CP were
admitted and diagnosis was confirmed by trans-abdominal
ultrasound screening, followed by contrast enhanced
computed tomography of the abdomen and pelvis.
According to patient symptomology upper Gl endoscopy
and MRCP were done as additional investigations.
Patients age, gender, aetiology, clinical presentation,
CECT findings, preoperative workup, intraoperative
findings, choice of surgical intervention and postoperative
events were registered prospectively into the database.

Inclusion criteria

Patients had to meet the following inclusion criteria;
patients diagnosed on CECT abdomen with CP with any
one indication for surgery in terms of intractable pain,
inflammatory head mass (defined as diameter of 35 mm in
contrast enhanced computed tomography), with bile duct
obstruction or duodenal obstruction or other adjacent
organ complications were included.

Exclusion criteria

The exclusion criteria for this study were;
any contraindication for surgical management in view of
severe and uncontrolled comorbidity and/or patient unfit
for long operative procedure under general anaesthesia.
Signs of localized or generalized infection. Prior antibiotic
treatment within the last 2 weeks of presentation.
Treatment  with  corticosteroids or any  other
immunosuppressive drugs. Patients who had prior
intervention in the form of endoscopic cannulation or
stenting of pancreatic duct for chronic pancreatitis.

Procedure

On the basis of intraoperative findings, patients underwent
either Frey’s procedure, Roux-en-Y cysto jejunostomy or
Roux-en-Y lateral pancreatico-jejunostomy. A minimum
of 1ml of PD fluid was obtained before laying it open
using a 22G needle taking care to avoid contamination
with blood. In case of pseudocyst fluid is obtained from
the cyst. The aspirates were sent for microbiological
analysis. Subsequently biochemical analysis of the
organism and antibiotic sensitivity patterns were noted.
When colonies were noted on agar surface, a gram
staining was done and subsequently subcultures were done
on aerobic and Brewer’s anaerobic agar plates. The post
operative complications were noted which included
surgical site infections (superficial, deep and organ space
infection), anastomotic leak and mortality. Patients who
had the above complications in our study were subjected
to wound, blood and drain fluid cultures and antibiotic
sensitivity was tested.

Statistical analysis

Data were coded and recorded in MS Excel spreadsheet
program. SPSS v23 (IBM Corp.) was used for data
analysis. Descriptive statistics were elaborated in the form
of means/standard deviations and medians/IQRs for
continuous variables, and frequencies and percentages for
categorical variables. Data were presented in a graphical
manner wherever appropriate for data visualization using
histograms/Box-and-Whisker plots/column charts for
continuous data and bar charts/pie charts for categorical
data. Group comparisons for continuously distributed data
were made using independent sample °t’ test when
comparing two groups. If data were found to be non-
normally distributed, appropriate non-parametric tests in
the form of Wilcoxon test were used. Chi-square test was
used for group comparisons for categorical data. In case
the expected frequency in the contingency tables was
found to be <5 for >25% of the cells, Fisher’s Exact test
was used instead. Linear correlation between two
continuous variables was explored using Pearson’s
correlation (if the data were normally distributed) and
Spearman’s correlation (for non-normally distributed
data). Statistical significance was kept at p<0.05.

RESULTS
Patient cohort

Thirty five patients with CP who underwent operative
intervention were included in our study. The median age
was 45.17+12.49 years and the most common age group
being from 41to50 vyears (42.9%). Most common
aetiology was alcohol (60%). Out of the 35 patients, 16
(45.71%) had diabetes mellitus and blood glucose was
well under control before they were subjected to surgery.
The mean total leucocyte count (pre-operative) was
8399.89+1020.74 cells/cumm. The mean albumin (pre-
operative) was 3.52+0.62 gm/dl.

Pancreatic parameters and operative interventions

Thirty one patients had pancreatic calcifications. 5 of
which had pseudocyst arising from body of pancreas. 17
(54.8%) of the patients underwent Freys procedure. 13
(37.1%) patients underwent longitudinal pancreatico-
jejunostomy. 5 (14.3%) patients had pseudocyst arising
from the body of pancreas and underwent Roux-en-Y
cystojejunostomy. Summary of baseline patient details is
given in (Table 1).

Bacteriological profile

Twenty (57.1%) of the patients had positive PD fluid
culture. Klebsiella pneumonia was the most common
organism isolated in about 8 patients (22.9%) followed
by Escherichia coli which was seen in 6 patients (17.1%).
A small minority of patients had Pseudomonas
aeruginosa in 4 cases (11.4%) and Streptococcus
pneumonia which was seen in 2 cases (5.7%).
Distribution of organism in PD fluid culture is depicted in
(Figure 1).
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Table 1: Patient baseline parameters.

Basic Details Observation

Age (years), mean £SD, median (IQR), range 45.17 + 12.49, 45.00 (39.50-50.00), 16.00 - 75.00
Age (years), frequency (%)

<20 2(5.7)
21-30 1(2.9)
31-40 9(25.7)
41-50 15 (42.9)
51-60 4(11.4)
61-70 3(8.6)
71-80 1(2.9)
Gender

Male 22 (62.9)
Female 13 (37.1)
5'6%)("’:;;1‘;2””‘“"‘*)' Mean £5D, median 8399.89:+1020.74, 8571.00 (7653.00-9271.50), 6208.00-10084.00

Blood sugar (pre-operative), mean +SD,
median (IQR), range
Albumin (pre-operative), mean +SD, median

101.31+17.18, 102.00 (86.00-113.50), 72.00-134.00

3.52 £ 0.62, 3.60 (2.95-4.00), 2.40-4.60

(IQR), range
MPD diameter (mm), mean +SD, median 7.42 +1.93, 6.80 (6.10-8.85), 4.20 - 11.40
(IQR), range
MPD diameter (mm), frequency (%)
<7 18 (51.4)
>7 17 (48.6)
Procedure done, frequency (%)
Freys Procedure 17 (54.8)
LPJ 13 (37.1)
Cystojejunostomy 5 (14.3)
Distribution of Organism on PD Culture We had one mortality in our study who underwent Freys.
He had positive PD fluid cultures for Kilebsiella
o pneumonia and subsequent positive cultures for the same
] organism in wound drain fluid and blood. Patient
g preoperatively had chronic kidney disease and diabetes
| iy s mellitus. He was on regular dialysis and his preoperative
creatinine clearance was 82 ml/min. After the
ol = e . intervention patient had sepsis induced acute kidney and
: p 3 lung injury, who eventually succumbed. Mean length of
- g . hospital stay was 9+1.07 days in patients without
organtsm on PO Cuture & infectious complications and 10+1.13 days in those with
septic complications. Summary of various cultures is
) S o given in (Table 2, Figure 2). Summary of bacteriological
Figure 1: Distribution of organism in MPD culture. profile is given in (Table 3, Figure 3).
Post operative outcomes Table 2: Summary of various cultures.
Superficial surgical site infections were seen in 11 Positive Negative
patients out of which 10 patients had positive PD fluid Culture N (%) N (%)
culture. Most common wound cultures were Escherichia PD Culture 20 (57.1) 15 (42.9)
coli seen in 5 patients followed by 4 who had positive
Klebsiella pneumonia. Pseudomonas aeruginosa as Blood Culture 2(5.7) 33(94.3)
positive wound culture was seen 2 patients. Wound Culture 11 (31.4) 24 (68.6)
One patient who had Klebsiella pneumonia isolated in PD
fluid had positive wound cultures for Escherichia coli. DT Culture 5(14.3) 30 (85.7)
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Table 3: Bacteriological profile of various cultures.

Klebsiella  Pseudomonas  Streptococcus pneumonia
15 (42.9) 6 (17.1) 8 (22.9) 4 (11.4) 2 (5.7)

33(943) 0(0.0) 1(2.9) 1(2.9) 0(0.0)

Organism E coli

Organism on PD culture
Organism on blood
culture

Organism on wound
culture

Organism on DT culture

24(686) 5(143) 4(114)  2(5.7) 0(0.0)
30(85.7) 2(5.7) 2(5.7) 1(2.9) 0(0.0)

1104
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Figure 2: Summary of various cultures.
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Figure 3: Bacteriological profile of various cultures.

DISCUSSION

In the past 60 years several hypothesis were postulated to
explain the pathogenesis of CP but none have explained
the pathogenic process clearly.® Sah et al gave six major
established theories for pathogenesis which included
necrosis-fibrosis, protein plug, oxidative stress, toxic

metabolite, primary duct hypothesis and SAPE.S
Association of bacteria or virus in the pathogenesis of CP
is unclear as opposed to the same in biliary system where
microbial products have recently been proposed as
potential triggers for biliary diseases.” The relationship
between helicobacter pylori and CP, and in particular
autoimmune CP has been the subject of interest in the
recent years.® It has been suggested previously that H.
pylori infection exists as a possible common cause of
these conditions acting via a mechanism involving the
molecular mimicry of host structures.® However, till date
no such association is established between H. Pylori and
chronic or autoimmune pancreatitis.'°

Although the PD fluid culture in patients suffering from
CP is thought to be sterile, especially in whom no prior
intervention was done, J. A Gregg in 1977 showed
positive PD fluid cultures in 11 of 35 patients with
pancreatitis and 3 of 5 with pancreatic cancer. The
pancreatic juice was sterile in 25 controls. Cultures from
the common bile duct in 9 controls were also sterile
whereas 4 of 6 with pancreatitis showed infected bile.
The infecting organisms were principally gram-negative,
and the infections were usually polymicrobial. He also
noticed that antibiotics, where used, successfully
eradicated the infecting organisms but did not appear to
affect the patient's clinical course.** In our study of 35
patients with CP, 20 (57.1%) of the patients had positive
PD fluid culture in whom Klebsiella pneumonia was the
most common pathogen isolated in about 8 patients
(22.9%). Escherichia coli was isolated in 6 patients
(17.1%) followed by Pseudomonas aeruginosa in 4 cases
(11.4%) and Streptococcus pneumonia which was seen in
2 cases (5.7%). Similarly Yallamali et al in 2011 showed
positive PD fluid cultures in 64% of patients who had CP
without prior intervention. Escherichia coli followed by
Pseudomonas aeruginosa were the most frequent
organisms.*

Table 4: Comparison of the 2 subgroups of the variable PD culture in terms of fasting blood Sugar (pre-operative).

Blood sugar (pre- PD culture

operative) Positive Negative t P value
Mean (SD) 107.60 (17.11) 92.93 (13.71)

Median (IQR) 110.5 (96.5-119.5) 91 (82-104.5) 2.814 0.008
Range 72 -134 73-115
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Table 5: Comparison of PD culture with various variables.

Parameters PO Culture P value
Positive (N=20) Negative (N=15)
Age (years) 45.40+10.91 44.87+14.73 0.907
Age (years)
<20 1(5.0) 1(6.7)
21-30 0(0.0) 1(6.7)
31-40 4 (20.0) 5(33.3) 0.514
41-50 11 (55.0) 4 (26.7)
51-60 2 (10.0) 2(13.3)
61-70 2 (10.0) 1(6.7)
71-80 0(0.0) 1(6.7)
Gender
Male 12 (60.0) 10 (66.7) 0.686
Female 8 (40.0) 5 (33.3)
TLC (Pre-Operative) 8438.05 + 874.08 8349.00 + 1220.08 0.812
Blood Sugar (Pre-Operative) 107.60 £ 17.11 92,93 £13.71 0.008
Albumin (Pre-Operative) 3.50 +0.63 3.55+0.62 0.787
MPD Diameter (mm) 7.66 £2.11 7.10 £1.69 0.341
MPD Diameter (mm)
<7 8 (40.0) 10 (66.7) 0.118
>7 12 (60.0) 5(33.3)
Blood Culture (Positive) 2 (10.0) 0 (0.0) 0.496
Wound Culture (Positive) 9 (45.0) 2 (13.3) 0.069
DT Culture (Positive) 5 (25.0) 0 (0.0 0.057
Organism on PD Culture***
None 0 (0.0) 15 (100.0)
Klebsiella 8 (40.0) 0 (0.0)
E coli 6 (30.0) 0(0.0) <0.001
Pseudomonas 4 (20.0) 0(0.0)
Streptococcus pneumonia 2 (10.0) 0 (0.0
Positive (N=20) Negative (N=15)
Organism on blood culture
None_ 18 (90.0) 15 (100.0) 1.000
Klebsiella 1(5.0) 0 (0.0
Pseudomonas 1(5.0) 0 (0.0)
Organism on wound culture
None 11 (55.0) 13 (86.7)
E coli 4 (20.0) 1(6.7) 0.289
Klebsiella 3(15.0) 1(6.7)
Pseudomonas 2 (10.0) 0 (0.0)
Organism on DT culture
None 15 (75.0) 15 (100.0)
E coli 2 (10.0) 0(0.0) 0.313
Klebsiella 2 (10.0) 0 (0.0)
Pseudomonas 1(5.0) 0 (0.0
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Association Between PD Culture and Blood Sugar
(Pre-Operative)

Blood Sugar (Pre-Operative)

PD Culture

Figure 4: Comparison of the 2 subgroups of the
variable PD culture in terms of fasting blood Sugar
(pre-operative).

In a recent study by Salil et al in 2014, PD fluid culture
was positive for bacteria in 11 (42%) patients. Wound
infection was seen in 11 patients. Escherichia coli was
the commonly isolated organism, seen in 5 patients.
Escherichia coli was a common pathogen in both wound
and PD fluid culture in 2 patients, showing a
microbiological role in wound infection.® Similarly in our
study superficial surgical site infections were seen in 11
patients, out of which 10 had positive PD fluid culture.
Of this 10, 9 had the same organism isolated showing a
significant association.

Moreover 5 patients had the same organism in drain fluid,
further showing supportive evidence. Sensitivity pattern
was noted and appropriate antibiotics were given. 9
patients with superficial surgical site infection responded
well. Such association for specific antibiotic therapy
based on intraoperative culture is well established for
biliary tract diseases.*>*® The mean length of hospital stay
was 9+1.07 days in patients without infectious
complications and 10+ 1.13 in patients with infectious
complications which is comparable. This is probably due
to the administration of appropriate antibiotics based on
PD fluid culture and sensitivity.

The only preoperative patient parameter which showed
significant association was preoperative fasting blood
glucose level. The mean (SD) of fasting blood sugar (pre-
operative) in the PD fluid culture positive group was
107.60 (17.11). The mean (SD) of fasting blood Sugar
(pre-operative) in the PD fluid culture negative group was
92.93 (13.71).The association is significant (t=2.814,
p=0.008). Though these blood sugar levels have no
clinical relevance. Comparison of the 2 subgroups of the
variable pancreatic duct culture in terms of fasting blood
sugar (pre-operative) is depicted in (Table 4, Figure 4).
Comparison of pancreatic duct culture with variables is
depicted in (Figure 9).

CONCLUSION

Older concept of sterile PD fluid in patients with CP may
no longer hold true. In our study upto 60% of patients
showed positive PD culture. By starting appropriate
antibiotic we can reduce the length of hospital stay in
patients who have septic complications. However large
centre studies may guide us further into the importance of
this concept and the role of bacteria in the pathogenesis
of CP.
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