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INTRODUCTION 

Surgical site infections (SSIs) are infections of surgical 

incisions or organ spaces that occur within thirty days 

postoperatively.1,2 SSIs are one of the most common 

reported healthcare-associated infections worldwide.3 The 

incidence of SSIs is more prevalent in developing 

countries such as Indonesia.4 It is estimated that 1-3% of 

all surgical procedures develop SSIs.5 The World Health 

Organization (WHO) reported an incidence of SSIs of 

7.8% in neurosurgical, orthopedic, and general surgical 

procedures in Southeast Asian countries.6 

SSIs are the most common complication of various 

surgical procedures, including cholecystectomy which is 

the standard surgical procedure for calculus cholecystitis. 

Recent studies have reported a high morbidity rate of 7.6% 

for cholecystectomy. This high morbidity rate is partly due 

to SSIs, which are reported to occur in 10% of 

cholecystectomies.7-9 The high incidence of SSIs is 

suspected due to pathogen contamination of the bile fluid 

in the surgical incision and organ space. Positive culture 

bile culture correlate with an increased risk of 

postoperative infection.10 The rate of positive bile culture 

ranges from 29-54% in cases of calculus cholecystitis.11  
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data obtained were then analyzed using the Chi square method with the IBM statistical package for the social sciences 

(SPSS) version 26. 
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Therefore, this study aims to explore the association 

between bile culture and the incidence of SSIs in patients 

with calculus cholecystitis who undergo cholecystectomy. 

METHODS 

This study was an analytic observational study with a 

cross-sectional design conducted on calculus cholecystitis 

subjects who underwent cholecystectomy surgical 

procedures. The study was conducted at Dr. Moewardi 

Hospital, Surakarta, Indonesia in August-December 2022. 

The inclusion criteria in this study were subjects diagnosed 

with calculus cholecystitis based on radiologic findings, 

body mass index (BMI) <25 kg/m2, and subjects who were 

indicated to undergo cholecystectomy. Meanwhile, the 

exclusion criteria were subjects with a history of type 2 

diabetes mellitus, BMI categorized as overweight or 

obese, and subjects who underwent cholecystectomy other 

than laparoscopic and laparotomy procedures. 

The bile fluid sampling process is performed in 

conjunction with the cholecystectomy procedure. The bile 

fluid then sent to the microbiology laboratory for culture 

using a standardized procedure. SSIs in this study were 

assessed using the National Healthcare Safety Network 

surgical site infection (NHSN-SSIs) checklist. The data 

obtained were then analyzed using IBM SPSS version 26 

(Chicago, USA). The data analysis technique used was chi 

square. A p value of <0.05 was considered statistically 

significant. This study was approved by the ethics 

committee of Dr. Moewardi Hospital, Surakarta, Indonesia 

with number 1.491/XII/HREC/2022. 

RESULTS 

Subject characteristics 

In the study there were 44 subjects. Most of the subjects 

were female (65.9%) with an average age of 45.3 years. 

The most common type of surgery performed was 

laparoscopy which accounted for 70.5% of the subjects. 

There were various types of organisms identified in the 

bile culture, but most of the bile culture showed no growth. 

The most common organism identified was E. coli which 

was found in 9% of cases followed by E. aerogenes and  

K. pneumoniae with equal percentages of 4.5%. Other 

organisms identified were Bacillus sp., C. iwoffii,                

E. cloacae, S. arlette, S. cohnii, and yeast. The only 

organism belonging to the fungal group, yeast, was found 

in 1 case. Subjects in this study also received systemic 

antibiotics after surgery which were given to 54.5% of 

subjects   (Table 1). 

Bile culture and SSIs 

Positive bile culture were found in 13 subjects with various 

organisms from bacteria and fungi. There were 8 different 

bacterial and 1 fungal species identified in the bile cultures 

of subjects with calculous cholecystitis in this study. SSIs 

were not found in all 44 subjects in this study. Therefore, 

there was no association between the bile culture and SSIs 

in subjects with calculous cholecystitis due to the absence 

of SSIs in all subjects (Table 2). 

Table 1: Subject’s characteristics. 

Characteristics 
N (%)/mean±standard 

deviation 

Sex  

Male 15 (34.1) 

Female 29 (65.9) 

Age (years) 45.3±10.2 

Surgery type  

Laparoscopy 31 (70.5) 

Laparatotomy 13 (29.5) 

Bile cultures  

No growth 30 (68.2) 

Bacillus sp. 1 (2.3) 

Cinerobacter iwoffii 1 (2.3) 

Enterobacter aerogenes 2 (4.5) 

Enterobacter cloacae 1 (2.3) 

Escherechia coli 4 (9) 

Klebsiella pneumonia 2 (4.5) 

Staphylococcus arlettae 1 (2.3) 

Staphylococcus cohnii 1 (2.3) 

Yeast 1 (2.3) 

SSIs  

Present 0 (0) 

Absent 44 (100) 

Postoperative antibiotics  

Yes 24 (54.5) 

No 20 (45.5) 

Table 2: Association between bile culture and SSIs. 

Bile culture 
SSIs 

Total P 
Absent Present 

Negative 31 0 31 >0.05 

Positive 13 0 13  

Total 44 0 44  

Surgery type and bile culture 

In subjects who underwent laparoscopic surgery, there 

were more subjects with positive culture (10 subjects) 

compared to the laparotomy surgery (4 subjects). The 

association between the type of surgery and the bile culture 

obtained p>0.05 which means there is no significant 

association between the surgery type and the bile culture 

(Table 3). 

Postoperative antibiotics and SSIs 

Subjects who were given postoperative systemic 

antibiotics and those who were not had almost the same 

number in this study, 54.5% and 45.5% respectively, but 

none of the subjects experienced SSIs either received or 
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did not receive postoperative systemic antibiotics. The 

association between postoperative antibiotic 

administration and SSIs was found to be insignificant with 

a p>0.05 value (Table 4). 

Table 3: Association between surgery type and bile 

culture. 

Surgery type 
Bile culture 

Total P 
Absent Present 

Laparoscopy 21 10 31 >0.05 

Laparotomy 9 4 13  

Total 30 14 44  

Table 4: Association between postoperative antibiotic 

administration and ILO. 

Postoperative 

antibiotics 

SSIs 
Total P 

Absent Present 

Yes 20 0 20 >0.05 

No 24 0 24  

Total 44 0 44  

DISCUSSION 

The results of this study showed that there was no 

association between bile culture and SSIs in patients with 

calculus cholecystitis who underwent cholecystectomy. In 

this study, there were no patients with SSIs, although the 

results of bile culture showed positive results in 14 patients 

(31.8%). This result is in line with the research of Lee et al 

who also found no relationship between positive culture 

results and SSIs in patients undergoing spinal surgery.12 

The absence of an association between bile culture and 

SSIs in this study may be due to several factors such as 

hygiene, wound care compliance, and age. 

Hygiene, especially hand hygiene is the factor that can 

affect the presence or absence of SSIs, because with good 

hygiene the cleanliness of the surgical wound will be well 

maintained so that microbes will find it difficult to live and 

cause infection. Hand hygiene is the most effective 

strategy to protect patients from healthcare-associated 

infections and limit the spread of bacteria.13 Patient 

compliance in caring for surgical wounds is also influential 

in preventing SSIs. Dressing the surgical wound will 

provide a barrier from environmental contamination so 

that the risk of SSIs will be reduced.14 Patients in this study 

had an average age of 45 years which is classified as late 

adulthood. Elderly have a 4x higher risk of suffering from 

SSIs. This is influenced by factors such as comorbid 

diseases and decreased wound healing ability.15 

This study also found that there was no association 

between the type of surgery and SSIs. In general, patients 

with calculus cholecystitis in this study underwent two 

types of surgery, laparoscopy and laparotomy. This result 

is different from Wang et al who found a difference in the 

incidence of SSIs between patients undergoing 

laparoscopy and laparotomy, although other risks such as 

intra-abdominal abscess, thromboembolism, and ileus 

were similar between the two types of surgery.16 Another 

finding in this study was the diverse bile fluid culture 

results. There were 9 types of microorganisms consisting 

of 8 bacteria and 1 fungus. The finding of fungi in the 

culture results in this study is odd because fungi, especially 

yeast, are not organisms that can grow in the gallbladder. 

This may be due to contamination with other organs so that 

the bile culture results show the presence of fungi. As 

research by Nam et al reported that fungal contamination 

in culture results can manifest in various morphological 

patterns, such as yeast, pseudohyphae, and hyphae.17 

The last finding in this study was, there was no association 

between postoperative antibiotic administration and SSIs. 

Although almost half of the subjects in this study did not 

receive postoperative antibiotics, none of them 

experienced SSIs. This result is in line with the systematic 

review by de Jonge et al who found that there was no 

significant benefit of postoperative antibiotic 

administration compared to patients who were not given 

antibiotics. Surgical procedures that have followed good 

practice standards will be able to avoid the occurrence of 

SSIs. Postoperative antibiotic administration is necessary 

when the surgical procedure performed is not in 

accordance with the implementation standards, especially 

in aseptic aspects.18 A randomized-controlled trial study 

conducted in patients with calculus cholecystitis showed 

that among patients with mild or moderate calculus 

cholecystitis who received preoperative and intraoperative 

antibiotics, lack of postoperative treatment with antibiotics 

did not result in a greater incidence of postoperative 

infection.19 A study by Budhi et al in 158 patients with 

calculus cholecystitis also found that not giving oral 

antibiotics after cholecystectomy with laparotomy was not 

associated with the onset of SSIs and was safe and 

appropriate to do.20 

The findings in this study indicate that the administration 

of postoperative antibiotics is not an absolute requirement 

and is only needed in certain conditions where the surgery 

performed, especially cholecystectomy, has steps that are 

not in accordance with the procedure, increasing the risk 

of SSIs. Especially in laparoscopic surgery which is less 

invasive than laparotomy, postoperative antibiotics are not 

necessary. However, if there is any doubt especially in 

cholecystectomy with laparotomy which requires a larger 

surgical incision then postoperative antibiotics may be 

considered. This is the first study to investigate the 

relationship between bile culture and SSIs, but further 

research is needed. 

CONCLUSION 

Positive bile culture are not associated with the incidence 

of SSIs in patients with calculus cholecystitis undergoing 

cholecystectomy. The type of surgery (laparoscopic and 

laparotomy) performed for cholecystectomy is not related 

to the bile fluid culture. Postoperative antibiotic 
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administration was not associated with the onset of SSIs, 

so postoperative antibiotic administration is not an 

absolute thing to be given. Future studies are expected to 

not only assess SSIs based on certain criteria but also 

perform culture on surgical wounds. The results of this 

study also indicate that antibiotics should only be given as 

prophylaxis, while postoperative antibiotics do not need to 

be given. 
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