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Abstract: 
Background: Endo-biliary stent patients commonly undergo cholecystectomy. Bacteria on stents can worsen 
surgical site infections (SSIs) in these patients. Bile culture microbiological characterization and antibiotic re-
sistance trends are necessary to treat post-surgical infections. 
Aim: The purpose of this study is to suggest proper antibiotic therapy and enhance patient outcomes by examin-
ing the microbiological profiles of bile cultures and antimicrobial resistance patterns in patients having chole-
cystectomy who have endo-biliary stents. 
Methods: A retrospective observational Study at Department of General Surgery, Lord Buddha Koshi Medical 
College and Hospital, Saharsa, Bihar, India for one year. The study included 80 adult patients who had chole-
cystectomy and post-operative follow-up. Antimicrobial resistance and bacterial pathogen identification were 
evaluated by cultivating bile samples. Data were examined for patterns of microbial resistance and dispersion, 
and post-operative complications, including SSIs, were documented. 
Results: SSIs occurred 16.3% of times. Most pathogens isolated were Pseudomonas aeruginosa (5%), Klebsiel-
la pneumoniae (15%), Enterococcus species (2.5%), and E. coli (55%). Interestingly, 20% of cultures never de-
veloped. Antimicrobial resistance to fluoroquinolones and beta-lactams was prevalent. 
Conclusion: Antibiotic-resistant E. coli and K. pneumoniae cause most cholecystectomy infections in patients 
with endo-biliary stents. Postoperative surveillance and targeted antimicrobial prophylaxis are essential. To im-
prove patient care and reduce post-surgery complications, the study recommends customized therapeutic ap-
proaches and local antimicrobial resistance surveillance. 
Keywords: Cholecystectomy, Endo-Biliary Stents, Surgical Site Infections, Microbial Profiling, Antimicrobial 
Resistance, Escherichia Coli, Klebsiella Pneumoniae, Post-Operative Complications, Bile Cultures, Antibiotic 
Stewardship. 
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Introduction 

Cholecystectomy, a common abdominal procedure, 
is advised for gallstones, cholecystitis, and other 
biliary system problems. Endo-biliary stent patients 
have a unique clinical challenge due to their greater 
risk of bile duct obstruction or stent-related infec-
tions. In this population, cholecystectomy aims to 
ease symptoms, remove the gallbladder or gall-
stones, and prevent biliary infections such cholan-
gitis, which can be worsened by stent-associated 
microbial colonization [1]. 

In biliary stents, microbiological profiling of bile 
cultures and antimicrobial resistance trends are 
crucial for infection management and antibiotic 
therapy. These individuals are more susceptible to 
MDR pathogens due to their prolonged usage of 
broad-spectrum antibiotics and stent biofilms [2]. 

1. Microbiological Profiling of Bile Cultures: 

o The bacterial load and the particular path-
ogens causing infection can be ascertained 
by identifying pathogenic organisms in 
bile cultures from patients who have endo-
biliary stents. These pathogens may in-
clude common organisms like Escherichia 
coli, Klebsiella pneumoniae, and Entero-
coccus faecalis. 

o By identifying infections that can be 
asymptomatic or concealed by coexisting 
cholecystitis, bile culture testing is crucial 
for enabling focused treatment and lower-
ing the risk of problems following surgery 
[3]. 

2. Antimicrobial Resistance Patterns: 

o Biliary stent patients often develop antibi-
otic-resistant bacteria due to their chronic 
illness and antibiotic treatment. These or-

http://www.ijtpr.com/


International Journal of Toxicological and Pharmacological Research           e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Kumar et al.                                       International Journal of Toxicological and Pharmacological Research 

394 
 

ganisms produce extended-spectrum beta-
lactamases (ESBLs) and are carbapenem-
resistant, making infection treatment in 
this population difficult. 

o Understanding antimicrobial resistance 
trends is essential for selecting an empiri-
cal treatment that works and preventing 
resistant infections, which can affect long-
term outcomes and post-operative recov-
ery [4]. 

The purpose of this study is to look into the pat-
terns of antibiotic resistance and the microbiologi-
cal profiles of bile cultures in patients having chol-
ecystectomy who have endo-biliary stents. The 
project aims to improve surgical results, optimize 
patient management, and offer insights into suc-
cessful antimicrobial tactics by identifying the most 
common microbes and their resistance profiles [5]. 

Methodology  

Study Design 

A retrospective observational study at Department 
of General Surgery, Lord Buddha Koshi Medical 
College and Hospital, Saharsa, Bihar, India for one 
year. The study's objective was to examine the bac-
terial isolates and post-operative problems in surgi-
cal patients. 

Study Population 

• Inclusion Criteria: 

1. Adult patients who had surgery at the hos-
pital during the research period (ages 18 to 
80). 

2. Patients who underwent laboratory testing 
and post-operative follow-up. 

3. Participants are willing to give their in-
formed consent.  

• Exclusion Criteria: 

1. Patients whose post-operative follow-up is 
lacking or whose medical records are in-
sufficient. 

2. Patients without post-operative infections 
or those who did not receive bacterial cul-
tures. 

3. Individuals with serious comorbidities that 
hindered recovery or underlying immuno-
compromised diseases. 

Sample Size 

The study's inclusion and exclusion criteria led to 
the inclusion of 80 patients in total. People who had 
surgery and were thereafter monitored for bacterial 
infections and post-operative problems made up the 
sample. 

Data Collection 

1. Post-Operative Complications: 

o Patient records were used to gather infor-
mation on complications, particularly Sur-
gical Site Infection (SSI). 

o Complications were noted when they oc-
curred and how severe they were. 

2. Bacterial Isolation: 

o Patients who experienced symptoms or in-
fections after surgery had samples taken 
from their wounds. 

o The purpose of cultivating these samples 
was to detect the presence of bacteria. 

o Based on the number of patients impacted, 
the germs were categorized and measured. 

3. Follow-Up: 

o Patients were monitored for any problems, 
including bacterial infections and surgical 
site infections, during the post-operative 
phase. 

o Data came from hospital discharge records 
and regular follow-up visits. 

Outcome Measures 

1. Primary Outcomes: 

o The prevalence of surgical site infections 
(SSI) and the absence of problems are 
specifically included in the incidence of 
post-operative complications. 

o Bacterial Isolation Rates: The distribution 
of various bacterial species in patients re-
covering after surgery. 

2. Secondary Outcomes: 

o The connection between surgical difficul-
ties and bacterial infections. 

o Recuperation periods and additional rele-
vant elements, such the requirement for 
antibiotic therapy. 

Statistical Analysis 

• Software for statistics, such as SPSS or R, was 
used to analyse the data. 

• Descriptive Statistics: The incidence of bacte-
rial species and SSIs was summed up using 
percentages. 

• The chi-squared test is used to examine the 
prevalence of bacterial species across various 
subgroups, such as age and gender. 

• For the study of bacterial isolation and the in-
cidence of post-operative problems, a p-value 
of less than 0.05 was deemed statistically sig-
nificant.  

Results 

Table 1 shows that 16.3% (13 patients) of 80 had 
SSI and 83.8% (67 patients) had no issues. The 
distribution is in Figure 1. Table 2 shows that 
55.0% (44 patients) of the sample was infected 
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with Escherichia coli. 5.0% (4 patients) detected 
Pseudomonas aeruginosa, followed by 15.0% (12 
patients) Klebsiella pneumoniae. No Growth was 
20.0% (16 patients), Enterococcus faecium and 
gallinarum 2.5% (2 cases). Figure 2 depicts bacte-
rial dispersal. Both tables include 80 patients. 

Table 1: Post-Operative Complications and 
Frequency 

Surgical Site Infection (SSI) occurred in 16.3% of 
80 patients, whereas 83.8% had no problems.

 
Table 1. Post-Operative Complications and Frequency 

Post-Operative Complications Number Percentage (%) 
Surgical Site Infection (SSI) 13 16.3 
None 67 83.8 
Total 80 100.0 
 

 
Figure 1: Graphical representation of Post-Operative Complications and Frequency 

 
Table 2: Isolated Bacteria Distribution and Af-
fected Patient Percentage 

From 80 patients, this table shows the distribution 
of identified bacteria and the percentage of patients 
afflicted by each species.

 
Table 2. Isolated Bacteria Distribution and Affected Patient Percentage 

Isolated Bacteria Number of Patients Percentage of Patients (%) 
Escherichia coli 44 55.0 
Klebsiella pneumoniae 12 15.0 
Pseudomonas aeruginosa 4 5.0 
Enterococcus faecium 2 2.5 
Enterococcus gallinarum 2 2.5 
No Growth 16 20.0 
 

 
Figure 2: Graphical representation of Isolated Bacteria Distribution and Affected Patient Percentage
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Discussion 

This study examined bile microbiology and antibi-
otic resistance in endo-biliary stent patients having 
cholecystectomy. While most patients did not have 
serious post-operative problems, a considerable 
number had infections, particularly surgical site 
infections. It was Escherichia coli that dominated 
these infections, followed by Klebsiella pneumoni-
ae, Pseudomonas aeruginosa, and Enterococcus 
species. Many patients had no bacterial growth [6]. 

Post-Operative Complications and Infection 
Rates 

1. Surgical Site Infections (SSI): 

o This study found 16.3% SSI, which is 
consistent with previous research on endo-
biliary stent post-operative infections. 

o Infection control and antimicrobial stew-
ardship after surgery are crucial since SSIs 
are linked to longer hospital stays, more 
antibiotic use, and worse long-term out-
comes. 

o Optimizing preoperative antibiotic 
prophylaxis, precise surgical methods, and 
tighter post-operative surveillance of bili-
ary stent patients may minimize SSIs [7]. 

2. No Growth of Bacterial Cultures: 

o A considerable 20% of samples were bac-
terial-free. Subclinical infections may re-
solve before culture or prophylactic anti-
biotics before surgery may help. 

o In patients with indwelling devices like 
biliary stents, biofilm development might 
inhibit microbe growth in culture, mask-
ing underlying disorders. PCR and other 
non-culture-based diagnostic technologies 
may help discover infections missed by 
conventional cultures [8]. 

Microbiological Profiles 

1. Prevalence of Pathogenic Bacteria: 

o Most patients (55%), were infected with 
Escherichia coli. Other investigations have 
shown that E. coli is the main pathogen in 
biliary infections. 

o Another common pathogen in biliary in-
fections is Klebsiella pneumoniae, found 
in 15% of cases and typically linked with 
MDR characteristics that complicate 
treatment [9]. 

o The presence of Pseudomonas aeruginosa 
(5%) and Enterococcus species (2.5% 
each) highlights the diversity of biliary 
bacterial flora and the need for broad-
spectrum antimicrobials in preoperative 
prophylaxis. 

2. Antimicrobial Resistance Patterns: 

o The prevalence of E. coli and Klebsiella 
pneumoniae, which are often resistant to 
beta-lactams and other medicines, makes 
infection management in this patient 
population difficult. Antibiotic resistance 
to amoxicillin, fluoroquinolones, and 
cephalosporins is rising. 

o Given the findings, local antimicrobial re-
sistance surveillance systems are essential 
to adapt antibiotic therapy and reduce re-
sistance risk [10]. 

Clinical Implications and Patient Management 

1. Preoperative and Postoperative Infection 
Control: 

o Emphasize infection prevention methods 
such preventive medicines for common in-
fections. The high risk of E. coli and K. 
pneumoniae infections suggests preopera-
tive medications should cover these organ-
isms with local resistance modifications 
[11]. 

o Postoperative monitoring for SSI is cru-
cial, and targeted antibiotics should be 
given immediately once culture findings 
are obtained. 

2. Biofilm Formation and Biliary Stents: 

o Biliary stents may cause biofilm for-
mation, which can harbour germs. Bio-
films protect germs from drugs and the 
host immune response, complicating 
treatment. 

o Clinicians should investigate chronic in-
fection in biliary stent patients and con-
sider advanced antibiotics or stent re-
placement for persistent infections [12]. 

Strengths of the Study 

1. Comprehensive Bacterial Profiling: 

o The study presents a complete microbial 
landscape characterization of endo-biliary 
stent-undergoing cholecystectomy pa-
tients. Clinicians can use this data to iden-
tify common diseases and choose antibiot-
ics. 

2. Post-Operative Follow-Up: 

o The post-operative complications and in-
fection rates follow-up data provide clini-
cal insights into this under-represented pa-
tient population [13]. 

Limitations 

1. Retrospective Design: 

o The retrospective study's patient data may 
limit its capacity to account for potential 
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confounders such surgical procedures, an-
tibiotic use, and comorbidities. 

o Prospective, randomized trials would 
strengthen infection control strategy effi-
cacy evidence [14]. 

2. Sample Size: 

o The study included 80 patients, but larger 
sample numbers would help predict infec-
tion rates and bacterial resistance patterns, 
especially in populations with specific 
comorbidities or more severe infections. 

3. Single-Center Setting: 

o The study was conducted in one hospital 
and may not apply to other settings with 
differing patient demographics or 
healthcare resources [15]. 

Recommendations 

1. Enhanced Infection Surveillance: 

o Hospitals using biliary stenting in surgical 
patients should routinely monitor bile cul-
tures for local infection trends and antibi-
otic resistance. 

o Regular monitoring will improve preoper-
ative antibiotic prophylaxis and postopera-
tive care. 

2. Targeted Antibiotic Stewardship: 

o This study found significant rates of anti-
microbial resistance, hence targeted anti-
biotic stewardship programs should be 
improved, especially for endo-biliary stent 
patients. Optimise antibiotic use, mini-
mize resistance, and enhance patient out-
comes. 

3. Future Research 

o The molecular mechanisms of biofilm 
generation in biliary stents and novel an-
timicrobial drugs or techniques to treat 
biofilm-associated infections should be 
studied.  

o This high-risk patient population needs 
multicenter, prospective studies to confirm 
these findings and establish infection 
management best practices. 

Conclusion  

This study shows that endo-biliary stent patients 
having cholecystectomy encounter severe microbi-
ological and antibiotic resistance issues. While 
most patients did not have serious post-operative 
sequelae, the incidence of surgical site infections 
(SSI) and the bacterial profiles—particularly Esch-
erichia coli and Klebsiella pneumoniae—
underscore the significance of targeted antimicro-
bial treatments. The findings highlight the im-

portance of preoperative antibiotic prophylaxis, 
postoperative surveillance, and biofilm formation 
in controlling biliary stent infections. The report 
recommends improved infection surveillance, anti-
biotic stewardship, and innovative therapy research 
to improve patient outcomes in this high-risk de-
mographic. 
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