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Is antibiotic therapy necessary after emergency laparoscopic
cholecystectomy for acute calculous cholecystitis?

Akut tash kolesistitte acil laparoskopik kolesistektomi sonrasi antibiyotik
tedavisi gerekli mi?
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'Department of Surgery, University of Health Science Konya City Hospital
“Department of Surgery, University of Health Science Konya City Hospital

ABSTRACT

Aim: While preoperative antibiotic therapy is standard to prevent surgical site infections in acute calculous cholecystitis,
prescribing antibiotics after discharge is controversial. This study aimed to investigate the effect of antibioticadministration
in discharge prescription on surgical site infections.

Materiel and Methods: Data from patients who underwent emergency laparoscopic cholecystectomy for acute calculous
cholecystitis between January 2018 and February 2020 were retrospectively reviewed. Those with a decompensated
systemic disease, those who were converted to open cholecystectomy, those with stage 3 disease, and those who
underwent open cholecystectomy and cholecystostomy were excluded. Ampicillin-sulbactam 1 g was administered
parenterally three times a day before and after surgery.

The patients were divided into two groups according to their discharge prescriptions: those who were given antibiotics (AB group)
and those who were not given antibiotics (NA group). The primary outcome was the development of surgical site infections.

Results: 107 patients in the AB group and 109 in the NA group. Surgical site infection developed in 29 (13.4%) patients,
11 (10.3%) in the AB group, and 18 (16.5%) in the NA group. No significant difference was found between the two groups
regarding surgical site infection rate (p>0.05). In logistic regression analysis, obesity was a risk factor for surgical site infections.
Conclusions: Failure to prescribe ampicillin-sulbactam to acute calculous cholecystitis patients discharged after

laparoscopic surgery does not increase surgical site infections. However, prescribing ampicillin-sulbactam to obese
patients may reduce surgical site infections.
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Amag: Akut taslikolesistitte cerrahialan enfeksiyonlarini dnlemekicin preoperatif antibiyotik tedavisi standartiken, taburcu

olduktan sonra antibiyotik recete edilmesi tartismalidir. Bu calismada taburculuk recetesinde antibiyotik uygulamasinin
cerrahi alan enfeksiyonlarina etkisinin arastirilmasi amaclanmistir.

Gereg ve Yontemler: Ocak 2018 ile Subat 2020 arasinda akut tasl kolesistit nedeniyle acil laparoskopik kolesistektomi
yapilan hastalarin verilerigeriye doniik olarak gézden gecirildi. Dekompanse sistemik hastaligi olanlar, agik kolesistektomiye
donulen vakalar, evre 3 hastaligi olanlar, agik kolesistektomi ve kolesistostomi yapilan hastalar calismaya dahil edilmedi.
Ampisilin-sulbaktam 1 gr, ameliyattan dnce ve sonra giinde (i¢ kez parenteral olarak uygulandi.

Hastalar taburculuk recetelerine gore antibiyotik verilenler (AB grubu) ve antibiyotik verilmeyenler (NA grubu) olmak
Uzere iki gruba ayrildi. Birincil sonug, cerrahi alan enfeksiyonlarinin gelismesiydi.

Bulgular: AB grubunda 107, NA grubunda 109 hasta vardi. Toplam 29 (%13,4) hasta olmak tzere, AB grubunda 11 (%10,3)

ve NA grubunda 18 (%16,5) hastada cerrahi alan enfeksiyonu gelisti. Cerrahi alan enfeksiyon orani agisindan iki grup arasinda
anlamli fark bulunmadi (p>0.05). Lojistik regresyon analizinde obezite cerrahi alan enfeksiyonlari icin bir risk faktoriyd.

Sonug: Laparoskopik cerrahi sonrasi taburcu edilen akut tash kolesistit hastalarina ampisilin-sulbaktam verilmemesi cerrahi
alan enfeksiyonlarini artirmaz. Ancak obez hastalara ampisilin-sulbaktam verilmesi cerrahi alan enfeksiyonlarini azaltabilir.

Introduction

Cholelithiasis is one of the most common diseases of the
digestive system and occurs in 10-20% of adults, and its
incidence increases with age (1, 2). More than 70% of patients
with cholelithiasis have asymptomatic, and the annual rate of
symptomatic patients is 5% (3).

Thereported mortality ofacute cholecystitis,acommon serious
complication of gallstones, is approximately 3%, but the rate
increases with patient age or comorbidity. Acute cholecystitis
typically presents with acute right upper quadrant pain after
eating, fever, nausea, and right upper quadrant tenderness
on physical examination (4,5). If appropriate treatment is
delayed, the prognosis may worsen, and complications may
develop. The current standard of treatment in acute calculous
cholecystitis is early laparoscopic cholecystectomy with
appropriate fluid-electrolyte replacement and antibiotics. On
the other hand, percutaneous gallbladder drainage can be
performed as an alternative for those with the severity of the
disease and high operational risk (6-8).

In the United States alone, 300,000 cases of surgical site
infection have been reported, and the annual cost is $10
(9,10).
prevent surgical site infections in acute calculous cholecystitis

billion Post-discharge antibiotic prescription to
is controversial (11, 12). Therefore, this study aimed to
investigate the effect of antibiotic administration in discharge
prescription on surgical site infections.

Anahtar Kelimeler: Cerrahi alan enfeksiyonu; Akut taslh kolesistit; Acil laparoskopik kolesistektomi; Obezite

Materiel and Methods

This retrospective study was conducted in the General Surgery
Clinicof atertiary reference hospital between January 2018 and
February 2020 and was approved by the University of Health
Sciences Hamidiye Scientific Research Ethics Committee
(Decision number 2022/16). Written consent was obtained
from all patients. This study protocol was created in accordance
with the STROBE guidelines. The study is in accordance with
the principles of the Declaration of Helsinki. Patients who
underwent emergency laparoscopic cholecystectomy for
acute calculous cholecystitis were included in the study. Pre-
diagnostic criteria for acute cholecystitis were right upper
quadrant pain for >4 hours, fever >38°C, right upper quadrant
tenderness, mass or Murphy's sign, and leukocytosis (>12,000
cells/mm3). A definitive diagnosis was made with the following
ultrasound findings, presence of posterior acoustic shadow
stone, gallbladder wall thickness >4 mm, and presence of
pericholecystic fluid. The patients were staged according to
the Tokyo Guidelines 2013 (TG13) criteria (13). TG13 criteria are
presented in Table 1. Patients who did not accept emergency
cholecystectomy, those with a decompensated systemic
disease, patients who had undergone open cholecystectomy
for various reasons such as previous abdominal surgery, those
who were converted to open surgery for various reasons
such as difficult dissection, and those who underwent
cholecystostomy were excluded. Data of 216 patients, 107 in
the AB group and 109 in the NA group, were analyzed.
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The patient's demographic characteristics, body mass index
(BMI), American Society of Anesthesiologists (ASA) score, and
acute calculous cholecystitis stages according to TG13 criteria
and other data were recorded. Obesity was defined as >30
kg/m2. Laparoscopic cholecystectomy was performed 12-72
hours after hospitalization. Culture or antibiotic susceptibility

test data were unavailable as bile samples were not collected
during surgery. According to the 2018 Tokyo guidelines
recommendation, Ampicillin-sulbactam 1 g was administered
parenterally three times daily before and after surgery.
Ampicillin/sulbactam has been recommended as first-line
antibiotic therapy in acute cholecystitis (14).

The patients were divided into two groups according to their
discharge prescriptions: those who were given antibiotics (AB
group) and those who were not given antibiotics (NA group).
The prescription of the AB group included ampicillin/sulbactam
1g (7 days). Surgical site infection was defined as superficial
and deep/organ site surgical site infections according
to the Centers for Disease Control and Prevention (CDC)
recommendations (10). The diagnosis of surgical site infection
was based on the definition of CDC: (a) purulent drainage from
the superficial incision with or without laboratory approval, (b)
organisms isolated from the liquid culture aseptically obtained
from the superficial incision, (c) the presence of at least one
of the following signs of infection: pain, localized swelling,
redness, or increased heat. Data including the demographic
characteristics and clinical outcomes of the patients were
obtained from the hospital medical software, patient follow-up
forms, and hospitalization file.

The primary outcome measure was the development of surgical
site infection in the operative field or other parts of the body
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in the first month post-operatively. Complications other than
surgical site infections were considered secondary outcomes. In
case of surgical site infection detected by clinical examination
and other diagnostic methods (laboratory, ultrasound and
tomography), antibiotic treatmentin the AB group was changed
to cefixime, a third-generation cephalosporin. Superficial and
deep surgical site infections were drained locally, while organ
site surgical site infections were drained under the guidance of
ultrasonography or tomography.

Statistical Analysis

Kolmogorov-Smirnov normality test was performed to test
for normality. If normality was not met, the Mann-Whitney U
test, a nonparametric test, was used to compare the variables
between the two groups. For categorical variables, chi-square
and Fisher's exact tests were used to analyze the relationship or
difference between the groups. Univariate logistic regression
analysis was performed to determine the factors thought
to cause surgical site infections. Descriptive statistics were
expressed as number (percentage) for qualitative variables
and mean * standard deviation and median (minimum-
maximum) for quantitative variables. Statistical package for
the social sciences (SPSS), version 17.0 (SPSS Inc., Chicago, IL,
USA) program was used for statistical analysis. A p value <0.05
was accepted as statistically significant.

Results

There were 283 patients with acute calculous cholecystitis; 14
patientswhorefused emergencylaparoscopic cholecystectomy
surgery, 5 patients with decompensated systemic disease, 7
patients who underwent open cholecystectomy, 8 patients
who were converted to open surgery due to difficult dissection,
8 patients with stage 3 acute calculous cholecystitis and 3
patients who underwent cholecystectomy, were excluded.
Therefore, 238 patients with Grade | and Grade Il acute calculous
cholecystitis who were scheduled for emergency laparoscopic
cholecystectomy were included in the study. Fourteen patients
refused to follow-up process; thus, 224 patients were included.
The patients were divided into two groups according to their
discharge prescriptions: those who were given antibiotics
(AB group) and those who were not given antibiotics (NA
group); however, 5 patients from the AB group and 3 patients
from the NA group were excluded during follow-up, due to
non-compliance to the treatment process. Thus, 107 (49.5%)
patients from the AB group and 109 (50.5%) patients from the
NA group were analyzed.

The median age of these 216 patients was 63 years (range, 24-



84years),and 148 (68.5%) of the patients were females. Baseline
characteristics, including demographics and BMI, obesity,
ASA score, presence of diabetes mellitus, smoking, duration
of surgery, and length of hospital stay. The demographic

characteristics of the patients are shown in Table 2.

A total of 29 patients (13.4%) developed surgical site
infections in the postoperative period; 11 patients (10.3%) in
the AB group and 18 patients (16.5%) in the NA group. The
average time until the development of surgical site infection
is 9 days (range, 3-21 days). There were 14 (6.5%) infectious
complications other than surgical site infections; 6 in the
AB group and 8 in the NA group. The rates of surgical site
infections and infectious complications other than surgical
site infections were similar in both groups (p>0.05). Supefrficial
surgical site infections were treated with local drainage and
antibiotic treatment selected according to the study group.
Three patients who developed organ/ space infections in the
gallbladder were hospitalized and treated with ultrasound-
guided percutaneous drainage without any surgery, and
they were all discharged on the fourth day. Antibiotics were
administered parenterally to these patients as long as they
were hospitalized and continued orally after discharge.
Percutaneous drains were removed on the tenth day.

The rate of non-infectious complications were also similar in
the two groups; 3 in the AB and 4 in the NA group, (p>0.05).
There were no adverse events related to antibiotic treatment.
There were no deaths. Table 3 shows the infectious and non-
infectious complications in the study groups. Hemostasis was
performed in 2 patients with bleeding at the incision site. Acute
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erosive gastritis was detected in a patient who applied with
upper gastrointestinal bleeding after discharge and healed with
conservative treatment. Two patients who developed deep
vein thrombosis were treated with medical treatment at the
outpatient clinic, and one patient who developed pulmonary
embolism was hospitalized in the Chest Diseases department.

In univariate logistic regression analysis carried out for risk

factors that were thought to affect surgical site infection,
obesity was found to be a statistically significant risk factor for
superficial surgical site infections (p=0.006).

Discussion

Acute cholecystitis is primarily an inflammatory process, but
secondary infection of the gallbladder can occur as a result
of cystic duct obstruction and bile stasis (15, 16). The rate of
gallbladder empyema and a pericholecystic abscess is overall
low, but patients can easily develop life-threatening sepsis.
Thus, antibiotics are commonly administered prophylactically
to protect against wound infection and sepsis. Infectious
Diseases Society of America and Tokyo guidelines
recommend antibiotic treatment after early cholecystectomy
for acute calculous cholecystitis to eliminate infectious
microorganisms, prevent the spread of infection to other
systems, and improve infection symptoms (17, 18). Therefore,
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antibiotics have become a standard part of the management
of acute calculous cholecystitis in most centers. However, the
duration of antibiotic therapy after emergency laparoscopic
cholecystectomy is questionable (15, 16, 19).

Fuks et al. (15) suggested that all patients with acute
cholecystitis should be routinely administered an antibiotic
before surgery, but whether antibiotic therapy should be
continued after emergency cholecystectomy should be
confirmed in a randomized study. According to our results,
surgicalsiteinfection orothercomplicationswerenotincreased
in patients who did not use antibiotics after discharge. The rate
of surgical site infections, the length of hospital stay, and the
duration of antibiotic use during hospitalization were similar
in the two groups. In this study, the mean operation time was
83.05 minutes, and the mean length of hospital stay after the
operation was 2.06 days. These results are consistent with the
outcomes observed in the previous studies (20).

Regimbeauetal.(11)conductedarandomizedstudyon patients
who underwent early cholecystectomy for acute calculous
cholecystitis. All patients received an amoxicillin regimen at
the time of surgery, and the patients who were randomized to
the non-treatment group received no antibiotics. In contrast,
those randomized to the treatment group received the same
antibiotic regimen thrice daily for five days after surgery.
Patients were discharged within five days of surgery and
completed oral antibiotic treatment at home. Postoperative
infection rates were 17% in the non-treatment group and
15% in the antibiotic group. They reported that the absence
of postoperative antibiotic treatment was not associated with
a higher incidence of postoperative infectious complications
(11).1n 2014, Jaafar et al. (21) conducted a retrospective study
to assess the effect of antibiotic prophylaxis on postoperative
infections in acute cholecystectomy and found no significant
benefit. The present study supports these findings in patients
with grade 1 and 2 acute calculous cholecystitis.

In our study, obesity was an independent risk factor for
surgical site infections in the logistic regression analysis. In
other studies, risk analysis for surgical site infection was not
performed in emergency laparoscopic cholecystectomy
for grade 1 and 2 acute calculous cholecystitis. Obesity
is associated with comorbidities, anatomical factors, and
adipose tissue, increasing the risk of surgical site infection
(22). Adipose tissue regulates various hormones, chemokines,
cytokines, inflammation, and oxidative stress (23). In a study
by Alanis et al. (24), an increase in surgical site infections was
observed in obese pregnant women as BMI increases.
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The limitations of our study were that the patients were
hospitalized foratleast one day and a maximum of postoperative
3 days and used ampicillin-sulbactam parenterally during their
hospital stay. In addition, patients who used antibiotics for
one day / three days were divided into two groups according
to their discharge prescriptions. Therefore, the duration of
antibiotic use of the patients was slightly different. Another
limitation is the lack of bile sampling; therefore, no culture or
antibiotic susceptibility tests could be performed. In addition,
the retrospective design of the study was a limitation.

Conclusions

Failure to prescribe ampicillin-sulbactam after discharge
in patients laparoscopic
cholecystectomy for grade | and Il acute calculous cholecystitis
does not cause an increase in the incidence of surgical site
infections. However, not using ampicillin-sulbactam after
discharge may lead to surgical site infections in obese patients.
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