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ABSTRACT

BACKGROUND
Cholelithiasis is the most common disease found in Northern India. Cholecystectomy is the most common operation performed in
our institution. Several studies showed a relationship between intra-operative bile culture and post-operative complications, but in
our study, we did not find any such relations.

The aim of this study is to study aerobic microbiological profile of bile in patients undergoing gallbladder surgeries and its
relationship with post-operative complications.

MATERIALS AND METHODS

The study population included patients undergoing Gallbladder surgery during one-year period from September 2015 to August
2016. A detailed history was taken from the patient or from the attendant of patient and recorded in a predesigned proforma.
Intra-operatively, bile was aspirated from the gallbladder and sent for culture and sensitivity before performing cholecystectomy.
All patients were followed till 30 days after surgery for any post-operative complications like abdominal pain, fever, surgical site
infections, wound dehiscence or any other complication.

RESULTS
Out of total 339 patients, bile culture was positive in 34 patients (10.03%), whereas culture was negative in 305 patients (89.97%).
E. coli was the most common organism found in bile cultures in 16 patients (47.05%). Post-operative complications developed in
25 patients (07.37%) out of total 339 patients. Post-operative surgical site infection was observed in 23 patients out of 305
patients (07.54%) in whom bile culture was negative and observed in 02 patients out of 34 in whom bile culture was positive
(05.88%).

CONCLUSION

In our study, the most common indication for cholecystectomy was gallstone disease. In the study, the presence of bacteria in
gallbladder bile cultures was not significant to the development of surgical wound infection after cholecystectomy contrary to
some of the studies, which have shown the relationship between bactibilia and post-operative complications.
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BACKGROUND

Benign diseases of biliary tract are the most common surgical
problems world over. Majority of the gallbladder diseases are
caused by inflammation due to irritation of gallbladder wall
known as cholecystitis and further it can be acute or chronic.
Gallstone disease is the commonest of all gallbladder disease
along with its complications like mucocele of gallbladder,
empyema of gallbladder, gangrene of gallbladder, etc. Other
diseases of the gallbladder includes gallbladder polyps,
acalculous cholecystitis and sclerosing cholecystitis and
gallbladder cancer.

Financial or Other, Competing Interest: None.
Submission 29-05-2017, Peer Review 23-06-2017,
Acceptance 28-06-2017, Published 03-07-2017.
Corresponding Author:

Dr. Atul Mahajan,

Anand Bhawan,

Dane Road, Dharamshala Dist.,

Kangra-176215, H. P.

E-mail: dratulmahajan@yahoo.co.in

DOI: 10.14260/jemds/2017/865

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 53/ July 03, 2017

Autopsy reports have shown a prevalence of gallstones
from 11 to 36%. Several factors like supersaturation of bile,
gallbladder hypomotility, accelerated nucleation and
contamination of bile have been implicated in the causation
of gallstones. Infective factors seem to be a major cause of
formation of gallstones.

Bacteria are commonly found in inflamed gallbladder of
patients with cholelithiasis, whereas evidence suggests that
normal bile is sterile. Several reasons for biliary tract
infection have been implicated, e.g. ascending infection.

Due to reflux of duodenal contents, blood-borne infection
and infection spread through the portal-venous channels.
Ascending infection from the duodenum is thought to be the
primary mechanism, by which bacteria enter the bile and the
percentage of bactibilia increases to 3% in patients with
gallstones and to *30% in patients with common bile duct
stones.t2 The multiplication of biliary micro-organisms
combined with obstruction or manipulation (Surgical or Non-
Surgical) leads to occurrence of various biliary infections
such as complicated cholecystitis, cholangitis, sepsis and
surgical wound infections.3 The biliary infection is caused by
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various types of organisms ranging from aerobic gram
positive to gram negative to anaerobic organisms. Aerobic
organisms cause 94% of biliary tract infections, which
includes Escherichia coli, Klebsiella species and Enterococcus
faecalis which constitute the normal intestinal flora.
Anaerobes, particularly Bacteroides and Clostridia may be
isolated from approximately 40% of infected bile samples.

It is well known that bactibilia is a common finding in
patients with risk factors such as biliary obstruction, age of
more than 70 years, acute cholecystitis, common bile duct
stones, cholangitis and non-functioning gallbladders.*

Organisms may be cultured from bile obtained from
gallbladder and common bile duct or from liver biopsy tissue
in normal patients. Although, these organisms may represent
the normal hepatobiliary flora, some may be caused by
contamination of specimen during collection. Gallbladder bile
from patients with acute and chronic cholecystitis yields
organisms in 30 - 50% of patients.

Positive culture is more frequent in acute rather than
chronic disease and in those with an obstructed as opposed
to patent cystic duct. The incidence of positive culture from
bile duct bile is greatest (75 - 100%) when obstruction is
caused by a calculus or stenosis of a surgical anastomosis.*>

A correlation between bactibilia and post-surgical
complications remains variable and undistinguished. For
instance, a definite correlation between bacteria cultured
from the bile during surgery and post-operative
complications has been established.6 Aim of this study was to
determine the prevalence of bacteria in bile samples of the
patients undergoing gallbladder surgeries for cholelithiasis,
gallbladder polyps, and early stage carcinoma gallbladder and
to correlate bactibilia and post-operative complications.

MATERIALS AND METHODS

The proposed descriptive study was conducted at Dr. RPGMC
at Tanda in Dept. of Surgery over a period of one year from
September 2015 to August 2016.

Inclusion Criteria

The study population included all patients undergoing
gallbladder surgery in the Dept. of Surgery at Dr. RPGMC,
Tanda.

Exclusion Criteria
Patients who had undergone any interventional procedures
like ERCP, etc.

The study population included patients undergoing
gallbladder surgery during one-year period from September
2015 to August 2016. A detailed history was taken from the
patient or from the attendant of patient and recorded in a
predesigned proforma. Clinical examination consisted of
physical
examination and abdominal examination. All patients

thorough  examination including general
underwent biochemical investigations including LFTs,
Amylase and Lipase. Ultrasonography abdomen was done in
all cases and CECT abdomen (if required).

All patients included in the study were given a single shot
of prophylactic antibiotic (cefuroxime + clavulanic acid) at

the time of induction.
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Bile Collection and Bile Culture Analysis

Intraoperatively, bile was aspirated from the gallbladder with
10 mL syringe in open cholecystectomy and using aspiration
needle of 18-G in case of laparoscopic cholecystectomy and
sent for culture and sensitivity before performing
cholecystectomy.

Followup

All patients were followed till 30 days after surgery for any
post-operative complications like abdominal pain, fever,
surgical site infections, wound dehiscence or any other
complications. Those patients who had complications in our
study reported back for appropriate management.

RESULTS

A total of 339 patients with various gallbladder diseases, who
met the inclusion criteria and consented to participate in the
study were included in the project. The maximum no. of
patients in our study was found between the age group of 41
to 50 years, that is 93 patients (27.43%) and the mean age of
the patients was 45.48 years. In our study, the mean age in
bile culture positive patients was 49.76 years, whereas mean
age in bile culture negative patients was 45.01 years.

Out of 339 patients 288 were female (85%), while 51
were male patients (15%) and the percentages of females
with positive bile culture was higher (08.84%) compared
with males (01.17%). There were 31 patients (9.14%) who
had co-morbid conditions; 6 out of 31 patients (19.4%) with
concomitant diseases had positive bile cultures; however, 28
out of 308 patients (9.1%) without any concomitant diseases
had positive bile culture. 227 patients (65%) underwent
laparoscopic cholecystectomy and 109 patients (31%)
underwent open cholecystectomy, whereas 13 patients (4%)
need conversion from laparoscopic to open cholecystectomy.
Positive bile cultures were present in 19 (55.88%) in open
cholecystectomy patients and 15 (44.11%) in laparoscopic
cholecystectomy patients.

Out of total 339 patients bile culture was positive in 34
patients (10.03%), whereas culture was negative in 305
patients (89.97%) (Table 1).

No. of Cases Percentages
Bll_e_culture 34 10.03
positive cases
Bile .culture 305 89.97
negative cases
Total 339 100
Table 1

E. coli was the most common organism found in bile
cultures in 16 patients (47.05%) (Table 2).

Type of Organisms P:t(; .e(r)nis Percentages
E. coli 16 47.05
Enterobacter 4 11.76
Klebsiella 3 8.82
Staphylococcus species 3 8.82
Pseudomonas 3 8.82
Mixed (E. coli + Klebsiella) 2 5.88
Non-fermentl.ng group of 2 588
organisms
Acinetobacter 1 2.94
Table 2. Aerobic Microbiological Profile of Bile Culture
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Out of 339 patients, post-operative complications
developed in 25 patients (07.37%). Out of these, post-
operative surgical site infection was observed in 23 out of
305 patients (07.54%) in whom bile culture was negative on
4th, 5th and 6th post-operative days respectively (Table 3).

Bile Culture Negative Post-Operative
Patients Complications
305 23
Table 3. Post-Operative Complications in Bile Culture
Negative Patients

Post-operative surgical site infection was observed in 02
patients out of 34, in whom bile culture was positive
(05.88%) on 5t post-operative day (Table 4).

Bile Culture Positive Post-Operative
Patients Complications
34 02
Table 4. Post-Operative Complications in Bile Culture
Positive Patients

There were 32 patients (94.11%) whose bile culture was
positive, but did not develop any post-operative
complications and remaining 282 patients (83.18%) found
their bile culture negative without any post-operative
complications.

Out of 339 patients, intra-operative bile spillage occurred
in 23 patients (6.78%), whereas 316 patients had no bile
spillage (93.21%) (Table 5).

Intraoperative Bile Spillage No. of Patients
Yes 23
No 316
Table 5. Intraoperative Bile Spillage

Surgical site infections developed in one patient out of 23
(04.34%), in whom intra-operative bile spillage occurred and
in 24 patients out of 316 (07.59%) in whom there was no
intra-operative spillage of bile (Table 6).

Intraoperative Bile Spillage Surgical Site Infection
Present= 23 1
Absent= 316 24
Table 6. Intraoperative Bile Spillage and Surgical Site
Infections

Out of 23 patients in whom intra-operative bile spillage
occurred bile culture was positive in 09 patients, but none of
these patients had SSI and 1 patient in whom SSI developed
had negative bile culture report (Table 7).

Total No. of | Surgical Site
Patients Infection
Bile culture positive cases 09 0
Bile culture negative cases 14 01

Table 7. Presence of Intraoperative Bile Spillage with
Surgical Site Infection

Out of 316 patients in whom there was no intra-operative
bile spillage, intraop bile culture report was positive in 25
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patients and out of these 25 patients SSI developed in only 2
patients (08%), whereas remaining 291 patients in which bile
culture was negative SSI developed in 22 patients (07.56%).
(Table 8).

Total No. of Surgical Site
Patients Infection
Bile culture positive cases 25 02
Bile culture negative cases 291 22

Table 8. Absence of Intraoperative Bile Spillage with

Surgical Site Infection

Thereby, meaning that intra-operative bile spillage has
got to do nothing with post-operative complications.

The statistical analysis was done using SPSS (Statistical
Package for Social Sciences) Version 17.0 and statistical
significance was assessed with the help of Pearson Chi-
Square test and p-value of < 0.05 was taken as statistically
significant.

DISCUSSION

In our study the mean age of patients was 45.48 years, which
is close to that observed in study done by Hazrah? et al (43.48
years). In our study the mean age in bile culture positive
patients was 49.76 years, whereas mean age in bile culture
negative patients in our study was 45.01 years. There was a
significant difference (p= 0.043) when comparing the mean
age between groups. Study results show that age is directly
proportional in relation to the risk of bacteria being present
in the bile, similar to that reported in other studies. So age is
the significant pre-operative risk factor associated with
positive bile cultures.

In the present study, total no. of female patients were 288
(85%) and male patients were 51 (15%), which is similar to
Al Harbi® et al (72.32%). The percentages of females with
positive bile culture was higher (08.84%) compared with
males (01.17%), whereas Velazquez® et al also reported the
higher no. of females (33.75%) in their study as compared to
males (16.25%). This may be a reflection of the fact that more
females were included in the study, but there was no
difference in relation to the gender between two groups (p=
0.573).

There were 31 patients (9.14%) in the study with co-
morbid conditions. Only one patient developed surgical site
infection post-operatively; 6 out of 31 patients (19.4%) with
concomitant diseases had positive bile cultures; however, 28
out of 308 patients (9.1%) without any concomitant diseases
had positive bile culture (p= 0.070). So there was no
significant difference in relation to co-morbid conditions
between the two groups in our study.

In our study the positive bile culture in cases of
cholelithiasis was found in 10.03%, which coincides with Van
Leeuwen!0 (16.4%).

The bile culture positive results were higher in the
patients operated by open cholecystectomy (55.88%) than
that compared to laparoscopic cholecystectomy (44.11%).
This is because of slight probability of post-operative
infections due to the creation of tiny wounds as well as tissue
damage, which is less common in laparoscopic
cholecystectomy than open surgery.
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In the present study, the most common organism isolated
from bile samples was E. coli (47.05%) similar to that has
been reported in other studies such as Zafar!! (43.75%) and
Kedar> (38.88%). Overall, post-operative surgical site
infections in our study occurred in 25 out of 339 patients
(07.37%) which coincides with Abdullah!? et al (7.66%).
Post-operative surgical site infection was found in 2 out of 34
patients (05.88%) who had bactibilia, which is close to Van
Leeuwen!0 et al (9%) and Kedars et al (10%). Post-operative
surgical site infection was found in 23 patients (07.54%) out
of 305 patients whose bile culture was sterile which is similar
to study done by Uludag?!3 et al. The rate of surgical wound
infection in our study showed no statistical significance
among culture-positive patients compared with culture-
negative patients (p= 0.726). Many reports have also
indicated that wound infections are not related to bile
culture, rupture of gallbladder or spillage of gallbladder
stones or bile.7.14 Therefore, the cause of surgical site
infection in these 25 patients in our study could be in part
explained by various other reasons such as inadequate skin
preparation, aseptic manipulation and incomplete
homeostasis, etc.

In the present study, bile spillage occurred in total 23
patients (06.78%) which is less than that observed in study
done by Sansiyals et al (92%) and Jasim1¢ et al (97%).

Surgical site infections developed in 1 patient out of 23
(04.34%), in whom intra-operative bile spillage occurred
which is similar to that observed by Sansiyal5 et al (4%).

In our study, surgical site infection developed in 24 out of
316 (07.59%), in whom there was no intra-operative spillage
of bile. So, there was no significant difference between post-
operative complications and intra-operative bile spillage
(p=0.565).

Out of 23 patients in whom intra-operative bile spillage
occurred bile culture was positive in 09 patients, but none of
these patients had surgical site infections and 1 patient in
whom surgical site infection developed had negative bile
culture report (p= 0.412).

Out of 316 patients in whom there was no intra-operative
bile spillage intra-operative bile culture report was positive
in 25 patients and out of these 25 patients surgical site
infections developed in only 2 patients (08%), whereas
remaining 291 patients in which bile culture was negative
surgical site infections developed in 22 patients (07.56%)
(p=0.937).

So this study shows that intra-operative bile spillage is
not related to post-operative surgical site infections.

CONCLUSION

In our study, the most common indication for
cholecystectomy was gallstone disease. In the study, the
presence of bacteria in gallbladder bile cultures was not
significant to the development of surgical wound infection
after cholecystectomy contrary to some of the studies which
have shown the relationship between bactibilia and post-
operative complications. Moreover, the rate of surgical site
infection was not significant in patients with positive bile
cultures as compared to patients with negative bile cultures
in our study.
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In the study, no relationship was observed between intra-
operative bile spillage and post-operative complications. The
patients in which wound site infections were present
following biliary surgery could have been due to endogenous
or exogenous contamination. In our study, aerobic organisms
were most commonly isolated from bile samples and most
commonly isolated bacteria were gram-negative bacteria, i.e.
E. coli, Enterobacter and mixed cultures.
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