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Abstract
Laparoscopic cholecystectomy is one of the most common abdominal
surgical procedures all over the world. It carries a lot of advantages over the open
procedure. One of these advantages is the marked decrease in the incidence of
surgical site infection. However, no wound is immune and SSI is still present and
may be troublesome. The role of antibiotic prophylaxis in preventing or reducing
SSI is still a matter of controversy in laparoscopic cholecystectomy. This study is
a prospective one that conducted over two years to assess the role of antibiotic
prophylaxis and best regimen. Four hundreds and fifty six patients were included
which were divided into two large groups; group of simple cholecystectomy
and group of risky cholecystectomy .Each group were further subdivided into
three groups ; one received no antibiotic at all, the second received single dose
of antibiotic, and a third one received antibiotic for at least five days. Sixteen
cases developed SSI in the whole study (approximately 3.5%). Group of simple
cholecystectomy reported three cases (~1%) suffered from SSI with insignificant
value between the three groups. On the other hand in group B (risky group) ,
thirteen patients developed surgical site infections (~7%) with high statistical
significance between the group where patient did not received antibiotics at
all and other two groups received antibiotics. Also significant value was found
between the group used single dose antibiotic (group 5) and those with at least
five days administration of antibiotics, the latter reported less incidence of SSI.
The study concluded that; no role of antibiotic prophylaxis in simple
cholecystectomy. On the other hand prophylactic antibiotic is strongly
recommended in risky cholecystectomy. It is better to give the antibiotic for at
least five days in such risky groups. The presence of immune-comprised state,
long operation, intraoperative complications, gall bladder injury or spillage of
stones make the operation is risky and prone to develop SSI.
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Introduction
Laparoscopic cholecystectomy is one of the most commonly
performed abdominal surgeries [1]. Although, the risk of Surgical Site
Infection (SSI) in laparoscopic cholecystectomy is low compared to
the open era, but still troublesome. An important issue in preventing
such infection in open cholecystectomy is the use of antibiotic
prophylaxis. However a lot of controversies are found in the use of
antibiotic prophylaxis in laparoscopic cholecystectomy. This study is
a prospective one aims at demonstrating the efficancy of antibiotic
use in preventing SSI.

Materials & Methods
All cases of laparoscopic cholecystectomy done from (August
2016 to November 2018) were involved in the study. The patients
were divided into main two large group; group A referred as simple
cholecystectomy and group B which referred as risky cholecystectomy.
Risky cholecystectomy included any patient with one or more of the
following risk factors mentioned in Table 1. These include prolonged
duration, opening of the Gall Bladder (GB), spillage of stone,
intraoperative complications (include bleeding more than 100cc, leak,
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emphysema, etc.), suspicions of malignancies as well as immunecompromised state such as diabetes, steroid intake.. etc. Group A
(simple cholecystectomy) were further subdivided into three groups.
Group 1 where no antibiotic were given at all. Group 2 received one
perioperative dose of antibiotic. Group 3 received antibiotic for at
least five days. Also, group B (risky cholecystectomy) were subdivided
into three groups. Group 4that included patients who did not received
antibiotics, group 5 included patients who received one perioperative
dose of antibiotic, & group 6 received antibiotic for at least five days.
The antibiotic received was ceftriaxone. The study documented the
occurrence of Surgical Site Infection (SSI) in all patients as well as
the occurrence of any remote infection anywhere (e.g. chest infection,
site of IV line...) and compared the different groups. The aim of the
study is to assess the value of giving antibiotic prophylaxis or not and
to compare the best effective approach in antibiotic prophylaxis in
laparoscopic cholecystectomy to prevent or reducing surgical site
infections.

Results
Four hundreds & fifty six (456) patients were involved in the
study. Group A (simple cholecystomy) included two hundreds &
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seventy four (274 ~60%). Ninety patients 90 (~32%) patients received
no antibiotic prophylaxis at all (gorup1). While, one hundred and
one 101 (37%) patients received single perioperative dose, and eightyeight patients (88 ~31%) received antibiotic for one week. Group B
(risky cholecystectomy included one hundred and eighty two patients
(182 ~40%). Forty-five (~25%) patients received no antibiotic (group
4). Seventy patients (~39%) of group B received single perioperative
dose (group 5). Sixty seven patients (~ 37%) received antibiotic for
seven days (group 6).
Sixteen cases developed SSI in the whole study (approximately
3.5%).
Group A reported three cases (~1%) suffered from surgical site
infections. All were minor at the trocar sites and relieved medically.
Group I had one patient about 1.1% suffering, while group 2 had only
one patient suffered from SSI (0.9%) and one patient belonged to
group 3 approximately 1.2% with p value was insignificant between
the three groups.
On group B, thirteen patients developed surgical site infections
(~7%). Four patients in group 4 (nearly 9%), two of them had subhepatic collection while the remaining part localized at the trocar sites
and were minor. One case of the sub-hepatic collection improved
medically while the other by ultrasound guided drainage. Five
patients of group 5 developed SSI (about 7%), all cases were localized
at the trocar site, and all improved medically except one, which
discharged stone from the epigastric port (site of GB removal). Four
patients developed SSI (~6%) in-group 6, five of them localized to
trocar site, while one developed sub phrenic collection that drained
by ultrasound. On comparison there was a high statistical significance
between group 4 (patient not received antibiotics) and groups
received antibiotics (5&6) with P value 0.001. Also a significance was
found between group used single dose antibiotic (group 5) and those
with one week administration of antibiotics group (6) with P value
.01.

Discussion
Laparoscopic cholecystectomy is one of the most commonly
performed abdominal surgeries [1]. It is the gold standard treatment
for symptomatic gallstones [2]. Laparoscopic cholecystectomy carries
a lot of advantages including decreased intra-abdominal adhesions,
post-operative pain, and hospital stay with earlier return to work
[3]. It also has minimum surgical incisions with better cosmetic
results as well as less postoperative Surgical Site Infections (SSI) [4].
However, no surgical wound is completely immune to infections [5].
Despite the advances in the fields of antimicrobial agents, sterilization
& surgical techniques, and operating room ventilation, port site
infection still prevail [6]. The incidence of Port Site Infection (PSI) is
variable, ranging mostly from .1 to 10% [7]. Table 1 demonstrated the
frequencies of PSI in different studies [8].
Some risk factors were reported in literature to be significant in
increasing the incidence of port site infections. These include; long
operation, diabetes, steroid intake and immune compromised state,
opening of gall bladder, and spillage of gall bladder stones [8]. Surgical
Site Infection (SSI) was defined as infection, which occurs within 30
days of the surgical procedure. It was categorized into three types; (1)
Superficial incisional SSI which involve skin and subcutaneous tissue
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Table 1: Risk factors in laparoscopic Cholecystectomy for development of
surgical site infection.
1

More than forty minute operative time

2

Intraoperative complication (bleeding >100cc, leak, visceral injury,
emphysema ....)

3

Opening of the gall bladder

4

Spillage of stones

5

Acute cholecystitis grade III (Tokyo classification)

6

Suspicious of malignancy

7

Diabetic

8

Immune compromised or chronic disease such as rheumatoid arthritis,
steroid intake.

Table 2: The frequency of port site infection after laparoscopic cholecystectomy
in some studies [8].
No

No of patients

Frequency of infection

1

Den Hoed et al1998 [9]

Study

189

10 (5.3%)

2

Shindholimath et al 2003 [10]

113

7 (6.3%)

3

Chuang et al 2004 [11]

420

6 (1.4%)

4

Triantafyllidis et al 2009 [12]

1009

14 (1.39%)

5

Yi et al 2012 [13]

400

11 (2.75%)

6

Taj et al 2012 [14]

492

27 (5.48%)

7

Yanni et al 2013 [15]

100

4 (4%)

8

Mir et al 2013 [16]

675

45 (6.7%)

9

Karthik et al 2013 [17]

570

10 (1.8%)

but the infection sill above the fascia. (2) Deep incisional SSI which
involve fascia and muscle layers; and (3) Organ/Space SSIs [19].
In addition to the previous classification of surgical site infection,
it is also classified according to the time of presentation into; early
cases that develops PSI within a week of the surgical procedure and
late cases that developed after three to four weeks [6]. Early group
constitutes the most common type & usually responds well to the
commonly used antimicrobial agents. While, those presented late
are rare & frequently don`t response to the usual antimicrobial
agents. They are usually caused by atypical mycobactium species [6].
They may respond to macrolides, quinolones, tetracyclines and or
aminoglycosides alone or in combinations [6].
A lot of controversies were found in the role of antibiotic
prophylaxis in laparoscopic cholecystectomy in term of to use or not
& the best regimen (Table 2).
Many studies reported the effective role of antibiotic prophylaxis
in preventing SSI [18-20]. More recently Matsui Y 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
postoperative infections after elective laparoscopic cholecystectomy
[21]. Also Liang B 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 reduced the incidence of surgical site
infections compared with placebo or no antibiotics, while a single
dose of antibiotic administration did not [22].
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On the other hand many studies denied the role of antibiotic
prophylaxis in laparoscopic cholecystectomy [23]. Since 1995,
Watkin DS et al studies concluded that routine antibiotic prophylaxis
may be unnecessary during elective laparoscopic cholecystectomy
[24]. Other authors reported that antibiotic prophylaxis has no role
in SSI, even if you provide antibiotics for longer duration they do not
assist in the prevention of infection [25]. One of the studies says that
whether it is high risk or low risk procedures, antibiotic prophylaxis
may not affect or control the surgical site infection [26]. A study
by Yan C suggested that there is no significant risk reduction with
prophylactic antibiotics [29]. By statistical data there is no difference
in SSI rate in the cases with or without antibiotic prophylaxis [28].
Similarly, some authors said that there is no significant benefit of
extended antibiotic therapy in reducing SSI after cholecystectomy for
mild and moderate acute cholecystitis (Tokio I and II) [29,30].
Zhou H et al 2009 reported that Studies have shown beneficial
effects of prophylaxis in cases of open cholecystectomy but their
effect in laparoscopic surgery is not well established. So, outcomes of
antibiotic prophylaxis; useful or not in cases of laparoscopic surgery
is yet to be established [31].
So, again a lot of controversies are present in actual significance
of routine antibiotic prophylaxis, with many studies supporting the
beneficial value while other denied such value.
Sanabria A et al did a systematic review and concluded that there
is not sufficient evidence to support or refute the use of antibiotic
prophylaxis to reduce surgical site infection and global infections in
patients undergoing elective laparoscopic cholecystectomy [19].
Accordingly, this study was set up to assess the role of antibiotic
prophylaxis. The rational in the study is to differentiate between
patient with and without risk factors similar to the classification of
surgical wound into clean, clean contaminated and contaminated
wound. The study considered the presence of one or more of the risk
factors (mentioned in Table 1) are sufficient to deal with the case
as risky one with especial perioperative consideration than simple
laparoscopic cholecystectomy. There is a long list for risk factors of
difficult cholecystectomy, but the study considered the intraoperative
findings as a net result for true difficulties rather than just risk factors.
So, the study considered prolonged duration (more than forty
minutes), intraoperative complications and mishaps (e.g. bleeding
>100cc, visceral injuries, leak, etc.) as well as GB injury, stone
spillage & suspicions of malignancies in addition to the immunecompromised state (such as diabetes, steroid, rheumatoid) are risk
factors.
This study reported an incidence of approximately 3.5% of
surgical site infection with 1% in simple cholecystectomy group and
about 7% in risky group. The study demonstrated no significances at
all in the three group of simple cholecystectomy. No difference in the
incidence rate of SSI in patients that did not received antibiotic at all,
or patients received single or more doses of antibiotics. On the other
hand marked significance were found between the group that didn`t
received antibiotic (group 4) and those received antibiotic (group
5&6) in-group B risky cholecystectomy.
So, no role of antibiotic prophylaxis in simple cholecystectomy
has been founded. While prophylactic antibiotic is recommended in
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risky cholecystectomy for at least five days.

Conclusion
Although the risk of surgical site infection post laparoscopic
cholecystectomy is low, but it is one of the troublesome complication.
The presence of immune-comprised state , long operation,
intraoperative complications, gall bladder injury or spillage of
stones make the operation very risky to develop SSI. No role of
antibiotic prophylaxis in simple cholecystectomy. On the other
hand, prophylactic antibiotic is strongly recommended in risky
cholecystectomy. It is better to give the antibiotic for at least five days
in such risky groups.
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