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Background: Cholecystectomy is one of the most common, clean, and contaminated
surgery operations performed by surgeons worldwide. Antibiotic prophylaxis in elective
cholecystectomy is a controversial issue and our study was undertaken to evaluate the
rate of infection and the usefulness and efficacy of antibiotic prophylaxis in elective
cholecystectomies. Aims and Objectives: The aims and objectives are to study antimicrobial
prophylaxis on elective laparoscopic cholecystectomy and to compare surgical site infections
(SSI) between the two groups after laparoscopic cholecystectomy with respect to (a) duration
of surgery, (b) post-operative pain, (c) complications encountered, and (d) post-operative
hospital stay. Materials and Methods: Patients were randomly divided into the study group
(Group A) and the control group (Group B). Antibiotic dose of ceftriaxone + sulbactam
1.5 g will be administered intravenously 2 h before induction of anesthesia for the patients
in the study Group A (n=30), and no antibiotic will be administered prophylactically to the
control Group B (n=30). Results: In the study group, one patient developed fever, and in
the control Group, 4 patients developed fever. In this study, SSls were considered. In the
study group, two patients (6.67 %) developed pus discharge from the port site which was
considered superficial infection, and in the control group, five patients (16.67 %) developed
pus discharge. Conclusion: Based on our study, in elective cholecystectomy, a single dose
of intravenous ceftriaxone + salbactam 1.5 g given before the operative procedure does
not lead to a higher SSI rate as compared to the conventionally given antibiotics which are
continued postoperatively for a variable length of time.
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North India. It is estimated that more than 60% of these
patients have cholesterol stones. Recent studies from
south India have highlighted pigment and a mixed variety
of gall stones to be more common (>90%) in contrast to

INTRODUCTION

Gallstones are the most common biliary pathology.
The incidence of biliary calculus disease varies widely

throughout the world. By the age of 75, about 35% of
women and 20% of men would have developed gallstones.
Cholesterol gallstones are increasing in Asia for reasons that
may be related to environmental and dietary considerations.
Most patients with gallstones are asymptomatic and only
about 10% will have developed symptoms 5 years after
discovery. In a functioning gall bladder, most of the
gallstones are cholesterol stones. Gallstone disease is a
relatively common problem in our country, particularly in

cholesterol stones. Laparoscopic cholecystectomy is the
gold standard procedure due to its advantages to the patient
such as reduced pain, reduced hospital stay, lesser analgesics
required, earlier returns to work, and better cosmesis.
Asymptomatic gallstones represented 14% of all patients.
In literature, 10-15% of all gallstone patients develop
complications so that a prophylactic cholecystectomy is
advisable as acute cholecystitis as well as common bile
duct stones occur significantly more often with increasing
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duration of the gallstone disease.! Surgical antimicrobial
prophylaxis refers to a very brief course of antimicrobial
agents initiated 1-2 h before an operation begins. A lower
incidence of complication and a better postoperative
outcome have been observed with laparoscopic surgery
compared with conventional open operation. The infective
complications following laparoscopic cholecystectomy are
low, which was further supported by a study analysis of
1702 patients undergoing laparoscopic cholecystectomy
and revealed an overall infection rate of 2.3% and surgical
site infection rate of 0.4%.% Observing the low incidence
of infections following laparoscopic cholecystectomy,
the need for prophylactic antibiotics is now frequently
questioned. The overuse of antibiotics can result in
a rising frequency of adverse effects, the emergence
of drug-resistant organisms, as well as excessive costs.
A number of studies and meta-analysis show different
results in the context of surgical site infection in elective
laparoscopic cholecystectomy and it ranges from 0.4% to
7.9%. Antibiotic prophylaxis includes the pre-operative
administration of a wide spectrum antibiotic against the
most frequent bacteria involved in surgical site infections
(SSIs), trying to get high tissue levels of the antibiotic at
the surgical wound to avoid colonization and the growing
of microorganisms.” It is advisable to use prophylactic
antibiotics to reduce the incidence of wound infection
in laparoscopic cholecystectomy. Antibiotic prophylaxis
can prevent infection in contaminated wounds but is not
indicated for most patients undergoing straight forward
clean surgical operations in which no obvious bacterial
contamination ot insertion of a foreign body has occurred.*
The infective complications of open cholecystectomy
are well known, and prophylactic antibiotics are a
routine practice. However, the wounds created after
open cholecystectomy behave differently as compared to
laparoscopic cholecystectomy.” First, the wounds created
are smaller as compared to the open surgery. Second, it has
been proved that the immune system is better preserved
in laparoscopic surgery since the tissue trauma is less.
Laparoscopic cholecystectomy per se does not violate the
mucosal defense barrier of the respiratory, gastrointestinal,
or genital epithelium. It is not clear whether antibiotic
prophylaxis in laparoscopic cholecystectomy is of any
advantage to the patient in terms of preventing infection.®
Hence, we conducted a randomized prospective study, to
analyze the effect of antibiotic prophylaxis in laparoscopic
cholecystectomy with respect to duration post-operative
pain, duration of surgery, complications encountered, and
other hospital stays.”

Aims and objectives

The aims and objectives are to study antimicrobial
prophylaxis on elective laparoscopic cholecystectomy and
to compare surgical site infections (SSI) between the two
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groups after laparoscopic cholecystectomy with respect to (a)
duration of sutgery, (b) post-operative pain, (c) complications
encountered, and (d) post-operative hospital stay.

MATERIALS AND METHODS

Patients undergoing elective laparoscopic cholecystectomy
were selected as suitable subjects for the study protocol.
All the patients were examined clinically and investigated
accordingly. Informed and written consent was taken from
all the patients participating in the study. Patients were
randomly divided into the study group (Group A) and the
control group (Group B). Antibiotic dose of ceftriaxone
+ sulbactam 1.5 g was administered intravenously 2 h
before induction of anesthesia for the patients in the study
group — Group A (n=30). No antibiotic was administered
prophylactically to the control group of patients — Group B
(n=30) after induction of anesthesia skin was disinfected
with betadine. Laparoscopic cholecystectomy was performed
in all patients. The post-operative course was monitored and
any incidents, such as fever, infection of the trocar site, or
intra-abdominal collection of pus, and superficial or deep
incisional soft-tissue surgical site infection will be noted. The
method of data collection was based on direct observation
of the study population in the post-operative petiod. All
patients were followed up daily till discharge, then after a
few days (during stitch removal) and then 30 days following
surgery to evaluate the surgical wound and to look for signs
and symptoms suggestive of any infection. The study subject
consists of the patients admitted to the surgery wards of
GSVM Medical College, Kanpur (UP), with a diagnosis of
cholelithiasis, duration of study: 2 years (2020-2022).

Exclusion criteria
Antibiotic intake within 7 days before surgery, acute
cholecystitis within 6 months before surgery, evidence
of cholangitis and/or obstructive jaundice and biliary
pancreatitis, conversion to open cholecystectomy, and age
more than 60 years.

Inclusion criteria

Patients with radiologically diagnosed case of cholelithiasis,
patients more than 15 years of age, patients with no
previous abdominal surgery, patients with body mass index
<40, and patients with normal leukocyte count.

OBSERVATIONS

A total of 60 patients eligible for the study were selected.
All the patients who had undergone elective laparoscopic
cholecystectomy were categorized into a study group and
a control group. Study Group A received prophylactic
intravenous antibiotic (1.5 g ceftriaxone + sulbactam) 2 h
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before induction of anesthesia alone. Control Group B
received intravenous antibiotics after the post-operative
period till discharge. Patients were followed in the post-
operative period regarding SSI.

Mean age in the study group was 30 years and in the control
group was 33 years. The age group of patients ranges from
15 to 60 years. In study Group A, 46.67% of patients range
between 20 and 29 years of age. In control Group B, 40%
of patients range from 20 to 29 years of age.

In the study group, 10 cases (33.33%) were male and 20 cases
(66.67%) were female. In the control group, 14 cases
(46.67%) were male and 16 cases (53.33%) were female.

In the study group, one patient developed a fever, and in
the control group, four patients developed a fever. In this
study, SSIs were considered. In the study group, two patients
(6.67%) developed pus discharge from the port site which
was considered superficial infection, and in the control group,
5 patients (16.67%) developed pus discharge. In all cases,
deep infections were ruled out by ultrasonography. There
was no seroma formation in both the study and control
groups. I concluded that surgical site infection in the single
IV antibiotic group is 6.67% whereas in the control group,
in which IV antibiotics were continued in the post-operative
period till discharge is 16.67%. Significant association was
found by Chi-square t-test with mean and standard deviation.

In the study group, four patients developed pain, and in
the control group, 12 patients developed pain, showing
the significance of prophylactic antibiotics. Significance
was shown by Chi-square t-test with means and standard
deviation of values.

In the study group, one patient’s hospital stay was more
than 2 days, and in the control group, six patients’
hospital stay was more than 2 days. In this study, SSIs
were considered. In this study, there is a significance of
prophylactic antibiotics.

RESULTS

The mean age of the study was 30 years in the study group
and 33 years in the control group (Table 1). Symptomatic
cholelithiasis was found most commonly present in the fourth
decade with significant female preponderance (Table 2). Pain
abdomen was the most common presenting symptom which
occurred 56.67% in the study group and 50% in the control
group (Table 3). In my study, 13.33% of patients in the study
group and 20% of patients in the control group were diabetic
and 13.33% of patients in the study group and 20% of patients
in the control group were hypertensive. In our study, out of
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60 patients in study Group A, two of them developed pus
dischatge from the port site with an incidence of about 6.67%,
and in the control group, five patients out of 30 patients
developed pus discharge from the port site with an incidence
of about 16.67% (Table 4). All others had completely healed
wounds. Post-operative pain and hospital stay appear to
be more in Group B (Table 5). These differences yielded a
P<0.05 which is statistically significant, thereby illustrating
that the rates of wound infection in patients given shots of
IV antibiotics, and in patients given continuous post-operative
IV antibiotics are statistically significant.

Characteristics Study group  Control group  P-value
(n=30), n (%) (n=30), n (%)
Age (years)
20-29 14 (46.67) 12 (40) 0.67
30-39 9 (30) 10 (33.33) (>0.05)
40 and above 7 (23.33) 8 (26.67)

Characteristics  Study (n=30), Control (n=30), P-value
n (%) n (%)
Sex
Male 10 (33.33) 14 (46.67) 0.29
Female 20 (66.67) 16 (53.33) (>0.05)

Characteristic  Study (n=30), Control (n=30), P-value
n (%) n (%)
Pain
Yes 4 (13.3) 12 (40) 0.019
No 26 (86.6) 18 (60) (<0.05)

Complications Study (n=30), Control (n=30), P-value
n (%) n (%)

Fever 1(3.33) 4(13.33) <0.05

Superficial 2 (6.67) 5(16.67) 0.025

infection

(pus discharge

from port site)

Deep infection 0 0

Seroma 0 0

formation

Others 0 0

Category Study (n=30), Control (n=30), P-value
n (%) n (%)
Hospital
stay (days)
>2 1(3) 6 (20) 0.04 (<0.05)
<2 29 (96) 24 (80)
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DISCUSSION

Itis well documented that prophylactic antibiotic coverage
of most “clean contaminated” surgical procedures can
significantly prevent infectious complications, including
wound infections, thereby affecting overall mortality and
morbidity. However, the benefit of antibiotic prophylaxis
in other clean surgical procedures, such as laparoscopic
cholecystectomy, has been questionable. Antibiotic
prophylaxis is indicated clearly for most clean-contaminated
and contaminated (ot potentially contaminated) operations.®
The choice of antibiotic should be guided by four
principles: Safety, narrow spectrum coverage of relevant
pathogens, no general use for treatment of infection, and
short-duration administration (ideally, a single dose given
1 to 2 h before surgery; certainly for no more than 24 h).
Prolongation of antibiotic prophylaxis beyond 24 h not
only provides no benefit but also can be associated with
complications, including Clostridinm difficile-associated colitis,
nosocomial infections other than SSI, and the emergence
of multi-drug-resistant pathogens.” The lowest SSI rate
occurred in patients receiving antibiotic prophylaxis 1-2 h
before surgery. A statistically significant trend was observed
toward higher rates of infection with each successive
hour. That antibiotic administration was delayed after the
surgical incision.* In a randomized controlled trial (RCT)
on 417 patients undergoing laparoscopic cholecystectomy,
conducted by Gaur and Pujahari, they reported an overall
infection rate of 2.2%, which is consistent with the results
obtained in our study.” In another study conducted by
Mahmoud et al., to assess the role of antibiotic prophylaxis
in elective laparoscopic cholecystectomy, they stated that
antibiotic prophylaxis does not prevent wound infection
in elective laparoscopic cholecystectomy. This is probably
due to the fact that Mahmoud et al., excluded all patients
with associated co-morbidities such as diabetes mellitus
and hypertension." In a study conducted by Koc et al., it
was stated that the presence of diabetes mellitus is a risk
factor for the development of post-operative infective
complications in patients undergoing elective laparoscopic
cholecystectomy. The presence of diabetes mellitus is
a known risk factor for biliary sepsis in patients with
diabetes.!? Shindholimath et al., found that bactibilia was
the most important predictor of wound infection in low-
risk patients undergoing elective LC. They recommended
prophylactic antibiotics to reduce the incidence of wound
infection because it might not be possible to determine
which patients have bactibilia by routine investigation."
Liang et al., conducted a comprehensive literature review
of the PubMed, Embase, and Cochrane Library databases
for RCTs that compared antibiotic prophylaxis versus
placebo or no antibiotics and concluded that two doses
of antibiotic and 3-10 doses of antibiotic significantly
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reduced the incidence of SSI compared with placebo or no
antibiotics, while a single dose of antibiotic administration
did not." Matsui et al., reviewed seven meta-analyses
regarding prophylactic antibiotics for low-risk laparoscopic
cholecystectomy. They examined a total of 28 RCTs and
concluded that prophylactic antibiotics reduce the incidence
of post-operative infections after elective laparoscopic
cholecystectomy.” In a study conducted by Dr. Ashwani,
on 240 patients with low-risk randomized in 2 groups stated
that one single dose of prophylactic antibiotic, administered
at induction of anesthesia, is sufficient to prevent post-
operative infective complications in patients undergoing
elective laparoscopic cholecystectomy, showing significant
use of prophylactic antibiotic.®

Limitations of the study

This study considered post-operative superficial infections
only after laparoscopic cholecystectomy in patients of age
up to 60 years.

CONCLUSION

Based on our study, in elective cholecystectomy, a single
dose of intravenous ceftriaxone + sulbactam 1.5 g given
before the operative procedure does not lead to a higher
SSI rate as compared to the conventionally given antibiotics
which are continued postoperatively for a variable length of
time. When factors accounting for antibiotic prophylaxis
use were accounted for, either using multivariable
adjustment or matched analyses, antibiotic prophylaxis
appeared to reduce superficial SSI in clean-contaminated
surgery. A single dose of antibiotic can certainly decrease
the cost of antibiotic therapy to the patient.

ACKNOWLEDGMENT

I would like to thank the authorities of GSVM Medical
College and Hospital, Kanpur (UP), for their support and
help.

REFERENCES

1. Bittner R and Ulrich M. Gallbladder calculi--always an indication
for surgery? Internist (Berl). 2004;45(1):8-15.
https://doi.org/10.1007/s00108-003-1105-3

2. Waldvogel FA, Vaudaux PE, Pittet D and Lew PD.
Perioperative antibiotic prophylaxis of wound and foreign body
infections: Microbial factors affecting efficacy. Rev Infect Dis.
1991;13(Suppl 10):S782-S789.

https://doi.org/10.1093/clinids/13.supplement_10.s782

3. Nielsen ML, Moesgaard F, Justesen T, Scheibel JH and
Lindenberg S. Wound sepsis after elective cholecystectomy.
Restriction of prophylactic antibiotics to risk groups. Scand J
Gastroenterol. 1981;16(7):937-937.

163



10.

Pokhariya: Elective laparoscopic cholecystectomy with and without antimicrobial prophylaxis

https://doi.org/10.3109/00365528109181826

Harnoss BM, Hirner A, Kruselmann M, Haring R and
Lode H. Antibiotic infection prophylaxis in gallbladder
surgery-a prospective randomized study. Chemotherapy.
1985;31(1):76-82.

https://doi.org/10.1159/000238317

Boxma H, Broekhuizen T, Patka P and Oosting H. Randomised
controlled trial of single-dose antibiotic prophylaxis in surgical
treatment of closed fractures: The Dutch Trauma Trial. Lancet.
1996;347(9009):1133-1137.
https://doi.org/10.1016/s0140-6736(96)90606-6

He Y, Jin X and Zhang X. A prospective trial of perioperative
antibiotic prophylaxis for prevention of post-operative infection
in patients undergoing laparoscopic cholecystectomy. Clin Med.
2003;23:4-5.

Kuthe SA, Kaman L, Verma GR and Singh R. Evaluation of
the role of prophylactic antibiotics in elective laparoscopic
cholecystectomy: A prospective randomized ftrial. Trop
Gastroenterol. 2006;27(1):54-57.

Chuang SC, Kuo KK, Chen JS and Sheen PC. Bacteriology
and antimicrobial susceptibility in biliary tract disease: An audit
of 10-year’s experience. Kaohsiung J Med Sci. 2002;18(15):
221-228.

Wilcox MH, Cunnife JG, Trundle C and Redpath C. Financial
burden of hospital-acquired Clostridium difficile infection. J Hosp
Infect. 1996;34(1):23-30.

https://doi.org/10.1016/s0195-6701(96)90122-x
Gaur A and Pujahari AK. Role of prophylactic antibiotics in

1.

12.

13.

14.

15.

16.

laparoscopic cholecystectomy. Med J Armed Forces India.
2010;66(3):228-230.

https://doi.org/10.1016/S0377-1237(10)80043-7

Mahmoud SA, Khafagy WW, Omar W, Atia S and EI-Nashar NM.
Antibiotic prophylaxis in elective laparoscopic cholecystectomy:
A prospective study. Egypt J Surg. 2005;24(3):145-141.

Koc M, Zulfikaroglu B, Kece C and Ozalp N. A prospective
randomized study of prophylactic antibiotics in elective
laparoscopic cholecystectomy. Surg Endosc. 2003;17(11):
1716-1718.

https://doi.org/10.1007/s00464-002-8866-y

Shindholimath VVV, Seenu V, Parshad R, Chaudhry Rand KumarA.
Factors influencing wound infection following laparoscopic
cholecystectomy. Trop Gastroenterol. 2003;24(2):90-92.

Liang B, Dai M and Zou Z. Safety and efficacy of antibiotic
prophylaxis in patients undergoing elective laparoscopic
cholecystectomy: A systematic review and meta-analysis.
J Gastroenterol Hepatol. 2016;31(5):921-928.

https://doi.org/10.1111/jgh. 13246

Matsui Y, Satoi S, Hirooka S, Kosaka H, Kawaura T,
Kitawaki T, et al. Reappraisal of previously reported meta-
analyses on antibiotic prophylaxis for low-risk laparoscopic
cholecystectomy: An overview of systematic reviews. BMJ
Open. 2018;8(3):e016666.

https://doi.org/10.1136/bmjopen-2017-016666

Kumar A. (2013). Role of Antibiotic Prophylaxis in Laparoscopic
Cholecystectomy: A Randomized Prospective Study. J Int Med
SciAcad. 26. 9-11.

Authors Contribution:
BMS- concept and study design, prepare first draft of manuscript, data collection and analysis, review of data and interpretation of results.

Work attributed to:
GSVM Medical College & Hospital Kanpur(UP).

Orcid ID:

Pokhariya BMS-

https://orcid.org/0000-0002-1805-6200

Source of Support: Nil, Conflicts of Interest: None declared.

164

Asian Journal of Medical Sciences | Apr 2024 | Vol 15 | Issue 4



