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Abstract

Background : Superficial surgical site infection (SSSI) is a vital issue after biliary surgery. Surgical site infections 

remain a major cause of illness in the post-operative period. 

Objectives : The purpose of the present study was to compare the number of wound infection and the causative 

organism of surgical site infection of patient of stone and non-stone bile duct surgery. 

Methodology : This cross-sectional study was carried out in the Department of Surgery at Bangabandhu Sheikh Mujib 

Medical University (BSMMU), Dhaka from May 2017 to April 2018 for a period of 12 months. Patients presented with 

biliary disease of stone and non-stone variety were selected as study population. Patients were divided into 2 groups 

designated as group A and group B. Patients with the biliary stone disease were enrolled in group A and the biliary non-

stone disease patients were in the group B. Patients were followed up in the postoperative period up to 2 weeks to find 

out the incidence of wound infection and its risk factors, causative agents, and some other variables. Certain variables 

were closely monitored to find the postoperative outcome as these variables were standard parameters in assessment of 

the outcome of the study. 

Results : A total number of 50 patients were recruited for this study of which 25 patients were enrolled in group A and 

the 25 patients were enrolled in group B. Mean age was 42.48 ± 17.21 years in group A and 40.04 ± 21.37 years in 

group B. The difference was not statistically significant ( p=0.659). Males were predominant in both groups. Male 

female ratio was 1.77:1 and 1.08:1 in group A and group B respectively. Inflammatory evidence of gall bladder with 

pericholecystic collection was found in 5 (20%) and 6 (24%) patients in group A and group B. There was evidence of 

cholangitis in 8 (32%) and 4 (16%) patients in group A and group B respectively. Evidence of inflammation at the wound 

site, was found in 14 (56%) patients in group A and 7 (28%) patients in group B. There was statistically significant 

difference between these 2 groups in the incidence of superficial surgical site infection, ( p value is 0.045). Regarding 

per operative collected bile, we found E. Coli in 4 cases in group A and 3 cases in group B ( p value is 0.408). Klebsiella 

spp. was found in 1 patient in group A. Wound swab C/S identified E. Coli in 1 patient in group A.  Staph aureus was 

found in 1 and 2 patients in group A and group B respectively ( p value is nonsignificant).

Conclusion : In conclusion, there is a difference in the incidence of occurrence of surgical site infection and causative 

agents after stone and non-stone bile duct surgery. Stone disease has increased chance of wound infection than non-

stone disease of bile ducts.
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implanted at surgery.1 SSIs are often localized 

to the incision site but can also extend into 

deeper adjacent structures.2

SSIs were the most common healthcare-

associated infection, accounting for 31% of all 

HAIs among hospitalized patients.3 It remain as 

a substantial cause of morbidity, prolonged 

hospitalization, and death even though now a 

days much more scientific advances have been 

made in infection control practices.4 SSI is 

Introduction

Surgical site infections (SSIs) are commonly 

associated with healthcare-associated infections 

(HAI).1 The United States Centers for Disease 

Control and Prevention has developed criteria 

that define SSI as an infection related to an 

operative procedure that occurs at or near the 

surgical incision within 30 days of the procedure 

or within 90 days if prosthetic material is 
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associated with a mortality rate of 3%, and 75% of SSI 

associated deaths are directly attributable to the SSSI.5 

In most post-operative SSIs, the causative pathogens originate 

from endogenous flora of the patient’s skin, mucus membrane 

or hollow viscera. The most commonly isolated bacterial 

pathogens are S. aureus, E. coli, coagulase negative Staphylococci 

(CoNS), enterococci and Pseudomonas aeruginosa.5 There is 

increase in incidence of SSIs attributed to antimicrobial resistant 

pathogenic bacteria like methicillin resistant Stap. aureus (MRSA) 

and vancomycin resistant Stap. aureus (VRSA).

Bile is generally sterile, in normal biliary tree. But during the 

diseases of the biliary tree bile may be infected; the reported 

incidence of bactobilia is variable. It is well established that 

bacteria are more common in bile if the patient is jaundiced 

particularly if biliary obstruction is due to stones or a benign bile 

duct stricture. Significant lower numbers of bacteria found in the 

bile of patients with malignant obstruction. The most frequently 

occurring diseases with infected bile include acute cholecystitis, 

choledocholithiasis, jaundice due to obstructive gallstones, 

choledochal cyst.5

Infected bile is usually colonized by more than one organism. 

More complicated cases are also characterized by a greater 

number of bacteria; the most frequently occurring aerobes are 

Escherichia coli, Klebsiella species and Streptococcus faecalis, 
whereas Bacteroides fragilis and other Bacteroides species form 

the largest genus of anaerobic.3

Antimicrobial prophylaxis in surgery means the use of antibiotic 

to prevent infection. This does not involve prevention of 

secondary infections of wound or drain but concern only those 

infections caused by contamination during the operative 

procedure. Antimicrobial prophylaxis is not the alternative of 

inferior surgical practice or insufficient aseptic management. 

Bacterial contamination of the surgical site is a prerequisite for 

SSIs. Following contamination, the risk of development of SSIs 

will depend on several factors, the most important ones being 

the dose and virulence of the pathogens, and host defense 

mechanism. Several preoperative, per operative, and 

postoperative predisposing factors have been studied and found 

that post-operative SSIs is associated with several risk factors. 

Diabetes mellitus, smoking and obesity are significantly 

associated with risk of SSIs.6 Similar findings was reported in 

addition to malnutrition, prolonged preoperative hospital stay 

and coexisting infections being risk factors. It has been reported 

that high nasal carriage of S. aureus is the most important and 

significant independent risk factor for development of SSI with 

S. aureus.3

Some studies have reported a number of procedure related 

factors as contributory risk factors for the development of SSIs.6 

In a study in Turkey found that abdominal incision, whole blood 

transfusion, early preoperative hair removal, inappropriate 

antimicrobial prophylaxis, as independent risk factor for SSIs.7 In 

another study in Northern Tanzania reported prolonged 

operation time, type of operation, type of incision, inappropriate 

anti microbial prophylaxis and increased time lapse between 

shaving and operation associated with increased risk of SSSI 

among patients who had undergone abdominal surgery.5

In this context the present study was undertaken to compare 

the incidence of occurrence of SSSI and the causative agents of 

surgical site infection between stone and non-stone bile duct 

surgery.

Methodology

This study was designed as a cross-sectional study and was 

carried out at the Department of Surgery in Bangabandhu 

Sheikh Mujib Medical University (BSMMU), Dhaka. The study 

was conducted from May 2017 to April 2018 for a period of 12 

months. 

Patients with biliary disease of stone and non-stone disease who 

were admitted for surgery were selected as study population. 

Patients were divided into two groups designated as group A 

and group B. Patients with the biliary stone disease were kept in 

group A and the biliary non-stone disease patients were kept in 

the group B. The sample size of the present study was 50 

patients, of which 25 patients were in group A and the 25 cases 

were in group B.

The patients who were enrolled in this study were explained the 

whole procedure of the study. They were also informed that 

regular follow up would be done after operation. Written 

consent of the study population was taken. During admission of 

the patients all information like history, physical findings, 

relevant investigations results, and later the operative 

procedures, per operative findings and postoperative outcomes 

were recorded in the pre-designed data sheet. 

In this study purposive sampling was done as per inclusions and 

exclusion criteria. 

Inclusion criteria was stone in biliary tree, non-stone diseases 

are 1. choledochal cyst 2. Bile duct stricture 3. periampullary CA 

4. cholangiocarcinoma, 5.CA. head of pancreas. 

Exclusion Criteria was -1. Presence of features of acute 

cholangitis 2. Surgery in Gall stone disease. 

The relevant socio-demographic data of all study patients were 

collected and recorded. Study variables were age, sex, clinical 

findings (Jaundice, history of cholangitis), previous medical 

illness (Diabetic, ischemic heart disease), use of antibiotics in 

last one month, history of ERCP, use of prophylactic antibiotic 

(inj. Cefuroxime), organism isolated in bile and organism 
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isolated in infected wound. 

Patients were followed up in the postoperative period up to       

2 weeks even after discharge. Certain variables were closely 

monitored to see the incidence of wound infections as these 

variables were standard parameters in assessment of the 

outcome of the study. Per operative bile was collected and sent 

for culture. A sample of fluid, cells or tissue from the wound was 

collected from the wound infection during postoperative period 

and sent for culture to find the causative organism.

Data were collected in a preformed data collection sheet. 

Statistical analysis was performed by using Statistical Packages 

for Social Sciences (SPSS-22) (SPSS Inc, Chicago, IL, USA). 

Confidence limit- 95% was taken. Parametric data was evaluated 

by ‘t’ test and non-parametric data was evaluated by Chi-square 

test as needed and significance will be defined as p value <0.05. 

The summarized data was interpreted accordingly and was then 

presented in the form of tables.

Results

A total number of 50 patients were recruited for this study of 

which 25 patients were enrolled in group A and 25 patients were 

enrolled in group B. According to age, all patients were divided 

in to 6 groups.  Less than 10 years old no patients were found 

with biliary stone. Most of the patient 8(32%) with biliary stone 

were found in 31 - 40 years and more than 50 years old age 

group. In group B most of the 9 (36%) biliary non stone disease 

were found in more than 50 years old people. Mean age of the 

study population in group A was 42.48 ± 17.21 and in group B 

40.04 ± 21.37.(Table I)

Table I : Distribution of patients according to age (n=50), 

Age (years)     Group A (biliary stone)   Group B (biliary non stone) p value

 No - % No - %

 duct  no - %  (Stone in  bile duct)

 dd/s No - % 

≤10 0 (0.0) 3 (12.0) 0.449

11 – 20 3 (12.0) 2 (8.0) 

21 – 30 3 (12.0) 4 (16.0) 

31 – 40 8 (32.0) 4 (16.0) 

41 – 50 3 (12.0) 3 (12.0) 

>50 8 (32.0) 9 (36.0) 

Total 25 (100.0) 25 (100.0) 

Mean ± SD 42.48 ± 17.21 40.04 ± 21.37 0.659

Range (Min – Max) 12 – 70 2 – 70 

(p value is not significant) p value reached from unpaired t- test

In our study male were affected more than female both in biliary 

stone 16 disease (64%) and biliary non stone disease 13 (52%). 

(Table II) 

Table II : Distribution of patients according to gender (n=50)

Gender                                         Group  p value
 Group A Group B

 (Stone in bile duct) (Non stone bile duct)

 no- % no- %

Male 16 (64.0) 13 (52.0) 0.390

Female 9 (36.0) 12 (48.0) 

Total 25 (100.0) 25 (100.0) 

p value is not significant   p value reached from chi square test

Regarding clinical examination in this study, we found that 

jaundice was present in equal number (more or less) of patients 

in both the groups, in group A 20 (80%) and in group B 21 

(84%). Previous medical illness (DM, HTN) was significantly 

higher in group B 9 (36%). Positive history of cholangitis and 

ERCP were more in group A-14 (56%) and12 (48%) respectively 

than in group B. (Table III)

Table III : Clinical findings and history of patients in groups (n=50)

Parameters                                              Group  p value

 Group A Group B

 (Stone bile duct) (Non stone bile duct)

 no- % no- %

Presence of jaundice 20 (80.0) 21 (84.0) 0.713

History of cholangitis 14 (56.0) 11 (44.0) 0.396

Previous medical illness 1 (4.0) 9 (36.0) 0.005

History of previous use of 

Antibiotics in last one month 19 (76.0) 14 (56.0) 0.136

History of ERCP 12 (48.0) 9 (36.0) 0.390

Prophylactic Antibiotic 25 (100.0) 25 (100.0) 

(previous medical illness has significant p value)

In this study per operatively we found that most of the patients 

had normal gall bladder in both groups 12 (48%) and 15 (60%). 

Evidence of inflammation in gall bladder was more in group B, 6 

(24%) but Evidence of cholangitis was more in group A-8 

(32%). (Table IV)

Table IV : Distribution of patients according to per operative findings 

                 in groups (n=50) 

Per operative                                      Group  p value

findings Group A Group B

 (Stone in bile duct) (Non stone bile duct)

 no- % no- %

Gall bladder normal 12 (48.0) 15 (60.0) 0.415

Evidence of inflammation   5 (20.0) 6 (24.0)

in gall bladder 

Evidence of cholangitis 8 (32.0) 4 (16.0) 

Total 25 (100.0) 25 (100.0) 

(p value not significant) p value reached from chi square test

In this study per operative examination of bile colour showed most 

of the patients 12(48%) and 14 (56%) had purulent bile in group 

A and group B respectively. More patients had Normal colured bile 

11 (44%) in comparison with group B-9 (36%). (Table V)
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Table V : Distribution of patients according to bile color in groups (n=50)

Bile color                                      Group  p value

 Group A Group B

 (Stone in bile duct) (Non stone bile duct)

 no- % no- %

Purulent 12 (48.0) 14 (56.0) 0.838

White 2 (8.0) 2 (8.0) 

Normal 11 (44.0) 9 (36.0) 

Total 25 (100.0) 25 (100.0) 

(p value not significant) p value reached from chi square test

On the 4th postoperative day, Superficial surgical site infections 

(SSSI) were found more in biliary stone diseases-14 (56%) than 

in non-stone biliary diseases 7 (28%). (Table-V)

Table VI : Distribution of patients according to wound site status at 

4th postoperative day (n=50), 

Wound site at 4th                                   Group  p value

postoperative day Group A Group B

 (Stone bile duct) (Non stone bile duct)

 no- % no- %

Normal 11 (44.0) 18 (72.0) 0.045

SSSI 14 (56.0) 7 (28.0) 

Total 25 (100.0) 25 (100.0) 

(p value significant) p value reached from chi square test

E. Coli and Klebsiella spp were found more in bile of biliary stone 

diseases rather non stone disease (Table VII)

Table VII : Distribution of patients according to organisms isolated in 

bile (n=50)

Organism isolated                               Group  p value

in bile Group A Group B

 (Stone in bile duct) (Non stone bile duct)

 no- % no- %

E. Coli 4 (80.0) 3 (100.0) 0.408

Klebsiella spp. 1 (20.0) 0 (0.0) 

Total 5 (100.0) 3 (100.0) 

(p value not significant) p value reached from chi square test

E.Coli and Staph aureus were found in the  infected wound swab 

c/s of biliary stone diseases patient. (Table VIII)

Table VIII : Distribution of patients according to organisms isolated in 

infected wound (n=50)

Organism isolated                               Group  p value

infected wound Group A Group B

 (Stone in bile duct) (Non stone bile duct)

 no- % no- %

E. Coli 1 (50.0) 0 (0.0) 0.248

Staph aureus 1 (50.0) 2 (100.0) 

Total 2 (100.0) 2 (100.0) 

(p value not significant) p value reached from chi square test

Discussion

This study was designed to find out the incidence of occurrence 

and the causative agents of superficial surgical site infections 

after biliary stone disease and biliary non stone disease surgery. 

In this study Mean age was 42.48 ± 17.21 years in group A and 

40.04 ± 21.37 years in group B. which was not statistically 

significant. Results similar to the present study, one prospective 

observational study was identified which showed- age as an 

independent risk factor for SSI.8 Similarly patients aged over 40 

had a statistically significant increased risk of developing SSI 

compared with those under 40 years.9 Age was found to be a 

statistically significant risk factor for SSI incidence in our study 

as well as both of these studies.8,9

In our study, males were predominant in both groups. Male 

female ratio was 1.77:1 and 1.08:1 in group A and group B 

respectively. There was no statistically significant difference 

between these two groups. 

In this study, most of patients in both groups had jaundice 

(group A: 80%; group B: 84%).  and history cholangitis (group 

A: 56%; group B: 44%). but there was no statistically significant 

difference between these two groups. History of Previous 

medical illness (eg. DM, IHD) was significantly higher in group B 

(36.0%) than group A (4.0%) and was statistically significant. 

Studies report a two- to three-fold increase in risk of developing 

an SSI in patients with diabetes. This may be related to altered 

cellular immune function. One large prospective study of 

procedures on mostly clean wounds in children and adults 

reported that malnutrition increased the incidence of SSI from 

1.8% to 16.6%.10 Similar result was found in the study of Kaya 

et al. they also found that malnutrition, prolonged preoperative 

hospital stays, and coexisting infections were act as risk factors.6

Per operative finding in groups were recorded. Evidence of 

Inflammation in gal. History of cholangitis was higher in group A 

(56.0%), history of previous use of Antibiotics within the last 

one month was higher in group A (76.0%), and history of ERCP 

also higher in group A (48.0%) but the differences were not 

statistically significant in all situations than that of group B. 

In our study inflammation of gall bladder was found in 5(20.0%) 

and 6(24.0%) patients in group A and group B respectively. 

There was evidence of cholangitis in 8(32.0%) and 4(16.0%) 

patients in group A and group B respectively. There was no 

statistically significant difference between these two groups. In 

this study we found that bile color was purulent in 12(48.0%) 

cases and white in 2(8.0%) cases in group A and in group B it 

was purulent in 14 (56.0%) cases and white in 2 (8.0%) cases. 

There was no statistically significant difference between these 

two groups. 

Finally, in this study when we observed the wound site on 4th 
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postoperative day, SSSI was found in 14(56.0%) and 7(28.0%) 

patients in group A and group B respectively. There was 

statistically significant difference was found between these two 

groups. Even though same prophylactic Antibiotic was given to 

all the patients of both groups.

A prospective study with the patients undergoing biliary tract 

operations showed that despite all patients received the same 

prophylactic antibiotic, bile colonization remains the major factor 

associated with postoperative sepsis.11 In another study it was 

found that antibiotic prophylaxis reduced high rate of infection in 

selected high-risk patients (age over 70, obstructive jaundice, 

common duct stones without jaundice and emergent acute 

cholecystitis).12

Previous studies revealed that after biliary tract surgery 

postoperative wound infection rates vary from 2% after 

uncomplicated cholecystectomy to 20% in series including many 

jaundiced patients. These infections were arising from 

organisms growing in the diseased biliary tract. But the infection 

rate was only 1%, when the bile was sterile.12

Regarding organisms isolated in bile, E. coli was found in            

4 (80%) and 3 (100%) patients in group A and group B 

respectively. Klebsiella spp. was found in 1 patient in group A. 

There was no statistically significant difference between these 

two groups. In this study, organisms isolated in the infected 

wound was E. coli in 1 patient in group A.  Staph aureus was 

found in 1 (50%) and 2 (100%) patients in group A and group B 

respectively. There was no statistically significant difference 

between these two groups. In our study Esch. coli, Klebsiella spp 

were found in bile cultures. Also in South East Asia these are the 

most common organisms found in bile cultures which causes 

recurrent cholangitis.13 

Conclusion

There is a difference in the occurrence of surgical site infections 

after stone and non-stone bile duct surgery. Stone disease has 

increased chances of superficial surgical site infections than non-

stone disease.  
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