
76

pISSN 2288-6575 •  eISSN 2288-6796
https://doi.org/10.4174/astr.2017.93.2.76
Annals of Surgical Treatment and Research

ORIGINAL ARTICLE

Are prophylactic antibiotics necessary in elective 
laparoscopic cholecystectomy, regardless of patient risk?
Hyung Jin Kim, Sung Hwa Kang, Young Hoon Roh, Min Chan Kim, Kwan Woo Kim
Department of Surgery, Dong-A University Hospital, Dong-A University College of Medicine, Busan, Korea

INTRODUCTION
Laparoscopic cholecystectomy (LC) carries an extremely low 

rate of postoperative infection compared with open cholecys­
tectomy [1]. The average rate of SSIs for LC has been reported in 
the literature to be between 0.4% and 6.3%, which is lower than 
rates reported for open cholecystectomy [1-3] 

Unlike for open cholecystectomy, many investigators have 
suggested that antimicrobial prophylaxis is probably unnece­
ssary for LC patients because the infection rate for LC is 
already low, and the use of prophylactic antibiotics does not 
decrease the rate of wound infections or other postoperative 

infection complications [1,4-8]. Also, these recent meta-analyses 
and systematic reviews have concluded that a prophylactic 
antibiotics for elective LCs in low-risk patients is not useful, 
but there were no results in high-risk patients [9]. Despite 
these studies on the topic, many other surgeons still use and 
recommend the administration of prophylactic antibiotics for 
LC in low-risk patients. Generally, preoperative single-dose 
cefazolin as a prophylactic antibiotic has been recommended 
and widely used in clean-contaminated surgeries such as 
cholecystectomy and biliary surgery to reduce SSI [10]. 

Therefore, the aim of this study was to investigate the role of 
a single dose of first-generation cephalosporin as a prophylactic 
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antibiotic for patients undergoing elective LC, regardless of 
patient risk.

METHODS

Patients
This randomized clinical trial was conducted from October 

2013 to December 2014 by single surgeon, who had performed 
more than 1,000 conventional three-port LCs at Dong-A 
University Hospital. Patients were randomized into 2 groups 
by following method. Odd-numbered (1 and subsequent 3, 5, 
7, …) patients (group A) received 1-g cefazolin intravenously 
within 30 minutes before incision, whereas even-numbered (2, 
4, 6, …) patients (group B) received normal saline intravenously 
instead of prophylactic antibiotics, with the aim of including 
100 patients in each group.

The study was approved by the Institutional Review Board 
of Dong-A University Hospital (approval number: 2011-088). 
Informed consent was obtained preoperatively from all patients. 

All patients undergoing elective LC were enrolled in this 
study. Other exclusion criteria were acute cholecystitis with 
fever higher than 38°C (acute cholecystitis without fever has 
included this study), pregnancy, immune compromised status, 
evidence of cholangitis and/or biliary pancreatitis, and previous 
endoscopic retrograde cholangiopancreatography. High-risk 
patients were defined as those with an American Society of 
Anesthesiologists (ASA) physical status classification higher 
than III, those with evidence of diabetes mellitus, those with a 
body mass index higher than 30, or those older than 70 years 
[11]. High-risk patients were not excluded in this study. 

Operative procedure
In preparation of patient, we did not remove unless hair will 

interfere with operation. Also, the skin was prepared with an 
appropriate antiseptic agent. Either the antibiotics or normal 
saline was administered within 30 minutes before incision. LC 
was performed in all patients using a 3-port technique.

The patient was positioned in the supine position on the 
operating room table and was placed in a reverse Trendelenburg 
position with the left side down after abdominal access and 
insufflating of the abdomen. Under general anesthesia, pneu­
moperitoneum (12 mmHg) was established after an 11-mm port 
was placed through an 11-mm transumbilical incision by the 
open method. A 10-mm 30-degree laparoscope was inserted 
through the umbilical port. Placement of 5-mm trocars occurred 
in the epigastric and right subcostal areas. A 5-mm Hem-o-
Lok was typically used to ligate the cystic artery and duct after 
the gallbladder was freed from the liver bed with an electric 
spatula cautery. If gallbladder rupture and spill of bile or stones 
was encountered, the spilled stones were retrieved whenever 
possible, and peritoneal irrigation with saline was performed. 

A retrieval bag was then inserted blindly through the umbilical 
port, and the laparoscope was inserted through the umbilical 
port. The gallbladder was put into the retrieval bag using the 
remaining 2 ports and extracted through the umbilical port.

The postoperative course was monitored, and any incident, 
such as fever, wound infection, or intra-abdominal collection 
of abnormal fluid, was recorded. After discharge, the patients 
visited the hospital only once to be checked for SSIs. If no specific 
problems were found at this time, the patients did not require 
any further hospital visits. However, if abnormal symptoms were 
noted, the patients were asked to revisit the hospital. 

Postoperative SSIs were defined according to the definitions 
of the Centers for Disease Control and Prevention [10] Generally, 
superficial or deep SSIs were defined as purulent discharge 
from the surgical site. 

Patient demographics and clinical characteristics, including 
gallbladder perforation and bile spillage during LC, were 
recorded. 

Statistical analysis
Excel (Microsoft, Redmond, WA, USA) and SPSS ver. 15.0 (SPSS 

Inc., Chicago, IL, USA) were used to analyze the data. Statistical 
significance was accepted for P-values of <0.050.

RESULTS
During the study period, 263 LCs were performed out of which 

63 were excluded. Among these 63 cases, 42 were had acute 
cholesystitis with fever higher than 38°C, 13 had undertaken 
endoscopic retrograde cholangiopancreatography before LC, 4 
had evidence of cholangitis and/or biliary pancreatitis, 1 was 
open conversion case, and 3 patients did not want to participate 
in this study.

Groups A and B each included 100 patients. The groups had 
comparable pre- and postoperative findings in Table 1. No 
significant differences existed between the groups regarding 
sex, age, body mass index, laboratory findings, diabetes 
mellitus, ASA physical status classification, bile spillage, degree 
of adhesion, hospital stay, the number of high-risk patients, 
seroma or superficial SSIs. In total, 37 high-risk patients (18.5% 
of the cohort) were included: 19 in group A (19%) and 18 in 
group B (18%).

There were no superficial and deep SSIs in either group, 
superficial serosanguinous discharges (superficial seroma) were 
treated by simple drainage without per-oral antibiotics were not 
included in superficial SSIs. Nine cases of superficial seromas 
developed (4.5%) in the cohort: 4 in group A (4%) and 5 in group 
B (5%). 

Because surgical site infection did not occur in this study, 
Table 2 compares the pre- and postoperative findings in the 
superficial seroma positive (+) and negative (–) groups. As 
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shown in Table 2, WBC counts were the only significant pre­
operative findings associated with the occurrence of superficial 
seromas (P = 0.018). The other recorded pre- and postoperative 
findings had no statistically significant associations with the 
occurrence of superficial seromas (P > 0.050). Additionally, 
there was no difference in the number of superficial seromas in 
the high-risk patients. 

The present study also performed a univariate analysis of 
high-risk patients. Table 3 indicates the associations between 
the pre- and postoperative findings and the occurrence of 
superficial seromas in the high-risk patients. As shown in Table 
3, WBC count was the only factor related to the occurrence of 
superficial seromas (P = 0.052), and none of the other recorded 
factors had a statistically significant association with superficial 
seromas occurrence in the high-risk patients (P > 0.050). 

DISCUSSION 
Ideally, prophylactic antibiotics should prevent SSIs as well 

as SSI-related morbidity and mortality and reduce the duration 
and cost of health care (when the costs associated with the 

management of SSI are considered, the cost-effectiveness of 
prophylaxis becomes evident). However, the incorrect use of 
prophylactic antibiotics can increase antibiotic resistance and 
the cost of health care. Therefore, appropriate selection of 
prophylactic antibiotics has medical benefit and significance. 
Comparisons of first-generation cephalosporin with second- or 
third-generation agents as prophylactic antibiotics have revealed 
no significant difference in efficacy among the agents [11]. 

In our country, the guideline for the use of prophylactic 
antibiotics is that a single dose of first-generation cephalosporin 
is administered within 1 hour prior to skin incision. Despite 
this guideline, some surgeons still use antibiotics such as 
second-generation or higher cephalosporin or combinations of 
other antibiotics in our country [12].

In our study, there was no SSIs and no significant difference 
(P = 0.523) between the superficial seroma rates in groups 
A and B (4% and 5%, respectively). These results indicate that 
the administration of a single dose of a prophylactic antibiotic 
failed to decrease the likelihood of SSIs after LC. These findings 
are concordant with previous studies showing no correlations 
between SSI rate and whether prophylactic antibodies had been 

Table 1. Pre- and postoperative findings in both groups

Variable Antibiotic group (n = 100) No antibiotic group (n = 100) P-value

Diagnosis
  Symptomatic GB stones 70 63
  GB polyps 25 32
  Acute cholecystitis 5 5
Sex, male:female 45:55 38:62
Age (yr) 46.1 (23–78) 46.5 (24–73)
Body mass index (kg/m2) 24.1 (12–35) 24.1 (15–35)
WBC (/mm3) 7.0 (3.0–17.6) 6.4 (3.2–12.2)
CRP (mg/dL) 0.7 (0.0–22.8) 0.5 (0.0–12.6)
Diabetes mellitus 9 (9) 9 (9)
ASA PS classification
  I 71 72
  II 25 24
  III 4 4
Previous operation history 19 27
Postoperative findings
  Duration of surgery (min) 31.5 (15–75) 26.8 (15–55) 0.015
  Bile spillage number 15 18
  Adhesion around GB
    Absent 45 52
    Moderate 49 46
    Severe 6 2
Insertion of drain 5 0 0.032
Hospital stay (day) 2.97 (1–7) 2.94 (1–6)
Surgical site infections 0 0
Superficial seroma 2 (2) 3 (3) 0.512
High-risk group (n = 37) 19 18 0.523

Values are presented as number, mean (range), or number (%).
GB, gallbladder; ASA PS, American Society of Anesthesiologists physical status.
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Table 3. Comparison of pre- and postoperative findings for superficial seroma (+) vs. superficial seroma (–) in high-risk group

Variable Superficial seroma (+) (n = 2) Superficial seroma (–) (n = 35) P-value

Diagnosis
  Symptomatic GB stones 2 20 0.471
  GB polyps 0 5
  Acute cholecystitis 0 10
Body mass index (kg/m2) 25 (22–28) 25 (21–34) 0.974
WBC (/mm3) 12.1 (6.6–17.6) 7.4 (3.4–16.2) 0.052
CRP (mg/dL) 0.08 (0.07–0.09) 1.09 (0.04–8.78) 0.521
ASA PS classification
  I 1 7 0.259
  II 0 21
  III 1 7
Previous operation history 0 (0) 7 (20) 0.656
Duration of surgery (min) 35 (30–40) 31.7 (15–60)
Bile spillage number 0 (0) 6 (17.1) 0.694
Adhesion around GB
  Absent 0 5 0.783
  Moderate 2 28
  Severe 0 2
Insertion of drain 0 (0) 3 (8.6) 0.821
Hospital stay (day) 2 (2–2) 3.2 (1–7) 0.133

Values are presented as number, median (range), or number (%).
GB, gallbladder; ASA PS, American Society of Anesthesiologists physical status.

Table 2. Comparison of pre- and postoperative findings in superficial seroma (+) vs. superficial seroma (–)

Variable Superficial seroma + (n = 5) Superficial seroma (–) (n = 195) P-value

Diagnosis
  Symptomatic GB stones 4 129 0.873
  GB polyps 1 56
  Acute cholecystitis 0 10
Body mass index (kg/m2) 24.5 (18–28) 24.1 (12–35) 0.692
WBC (/mm3) 8.5 (4.5–17.6) 6.6 (3.0–16.2) 0.018
CRP (mg/dL) 1.5 (0.0–12.6) 0.6 (0.0–22.8) 0.191
Diabetes mellitus 1 17 0.823
ASA PS classification
  I 3 139 0.351
  II 1 48
  III 1 7
Previous operation history 1 (11.1) 45 (23.6) 0.359
Duration of surgery (min) 30.5 (20–45) 29.0 (15–75) 0.696
Bile spillage number 1 (11.1) 32 (16.8) 0.820
Adhesion around GB
  Absent 2 95 0.972
  Moderate 3 92
  Severe 0 8
Insertion of drain 0 (0) 5 (2.6) 0.623
Hospital stay (day) 2.7 (2–5) 2.9 (1–7) 0.634
High-risk group (n = 37) 2 (22.2) 35 (18.3) 0.521

Values are presented as number, median (range), or number (%).
GB, gallbladder; ASA PS, American Society of Anesthesiologists physical status.
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administered [5-8,13-15]. 
Numerous meta-analyses and cohort studies showed that 

overall infection rates after LC range from 0% to approximately 4% 
in patients not receiving antimicrobial prophylaxis and from 0% 
to 7% in those receiving prophylaxis [11]. However, these studies 
have generally focused on low-risk, elective LC patients. The 
high-risk factors associated with postoperative SSIs after biliary 
procedures, diabetes, long procedure duration (over 120 minutes), 
intraoperative gallbladder rupture, age >70 years, conversion of 
laparoscopic to open cholecystectomy, high ASA physical status 
classification (≥3), episode of biliary colic within 30 days before 
the procedure, bile spillage, jaundice, pregnancy, nonfunctioning 
gallbladder, and immunosuppression [11,16,17]. Obesity (a BMI 
of >30 kg/m2) was also found to be a risk factor in some studies 
[11]. Therefore, the administration of prophylactic antibiotics is 
recommended for these high-risk patients.

The most unique aspect of our study was the inclusion of 
high-risk patients in both groups. In addition, patients with bile 
spillage (intraoperative gallbladder perforation) were classified 
as low risk because it was not possible to preoperatively iden­
tify gallbladder perforation in a prospective study. Many stu­
dies have reported that the use of prophylactic antibiotics 
significantly reduces the occurrence of positive bile culture, 
resulting in a significant reduction in complications induced by 
postoperative infections. Additionally, Dervisoglou et al. [18] 
mentioned that both positive bile culture and intraoperative 
gallbladder rupture were strongly associated with the develop­
ment of SSI. In contrast, Uludag et al. [16] stated that overall SSI 
rate did not correlate with the presence of bacteria in the bile or 
with gallbladder rupture. Therefore, the effects of bile or stone 
spillage due to perioperative gallbladder perforation on the 
occurrence of SSI remains controversial. 

Although bile culture was not performed in the present 
study, no relationship was found between bile spillage and SSI 
occurrence (P = 0.820). We did not perform bile culture because 
this method does not guarantee the preoperative identification 
of which patients have bactibilia. We believe that routine plastic 
endo-bag use, local peritoneal irrigation and adequately control 
wound contamination in the presence of gallbladder rupture 
are effective in preventing SSIs. Therefore, Bile spillage or stone 
spillage due to perioperative gallbladder perforation could be 
classified as a low-risk group.

In our study, 37 patients (18.5%) were considered high risk: 19 
in group A (19%) and 18 in group B (18%). Although the sample 
size was small, according to our study, there were no SSIs in 
both group, the number of superficial seroma positive high-risk 
patients was only 2 (22.2%), whereas there were 35 superficial 
seroma negative high-risk patients (18.3%) (P = 0.521). Because 
our results indicated that the use of a single dose of first-
generation cephalosporin in high-risk patients does not seem to 
affect the incidence of SSIs, the use of prophylactic antibiotics 

is not necessary for these patients. Because of the limitation 
of small sample size in this study, to assess the evaluation of 
prophylactic antibiotics use in high-risk patients, multicenter 
randomized controlled trials are needed. 

The only statistically significant risk factor for superficial 
seromas in all patients (Table 2) (P = 0.018) and in the high-risk 
group (Table 3) (P = 0.052) was preoperative WBC count. In all 
patients and in the high-risk group, the mean WBC counts for 
superficial seroma positive patients were 8,500/mm3 and 12,100/
mm3, respectively. Few studies have reported that WBC count 
serves as a risk factor for SSIs [11,19].

Generally, increased WBC counts may reflect the possibility 
of complicated gallbladder disease. Although there were no SSIs 
in our study, increased WBC count may be used as a screening 
factor for the administration of prophylactic antibiotics. If WBC 
count is higher than the accepted upper limit (10,000/mm3) 
preoperatively, this parameter should be carefully considered 
when deciding on the use of prophylactic antibiotics.

Since most trials conducted to date have focused only on low-
risk patients, the inclusion of high-risk patients in this study 
for the evaluation of prophylactic antibiotic use in elective LC 
is unique compared to other studies. However, because our 
study was conducted in single center and the sample size was 
not large, our findings could not be generalized to both low-risk 
and high-risk patients who undergo elective LC. Therefore, our 
results can be serve as a basis for large scale studies. 

Although already well known, to prevent SSIs, we think 
appropriate preparation of patient (Do not remove unless hair 
will interfere with the operation; if hair removal is necessary, 
remove by clipping and do not use razors), surgical scrubbing, 
surgical site skin preparation, meticulous surgical skill and 
short operation time (mean 29.1 minutes in our study) are more 
important than using prophylactic antibiotics in elective clean LC. 

In conclusion, based on our data, there was no postoperative 
SSIs and no difference in the rate of postoperative seromas 
for patients undergoing elective LC regardless of the use of 
prophylactic antibiotics, even though in high risk patients. Our 
study can conclude that there is no need to use pro prophylactic 
antibiotics in low-risk patients, but in deciding whether to use 
prophylactic antibiotics in high-risk patients, further studies are 
needed.
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