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ABSTRACT

Background: Cholecystectomy is one of the commonest, clean and contaminated surgery operations performed
by the 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. Methods: The study comprised of 100 patients admitted for elective cholecystectomy. The first
fifty patients undergoing elective cholecystectomy were given the prophylactic antibiotic outside the operation
theater in the wards and the next fifty patients were given a single dose of injection cefuroxime (1.5 gm i.v).
Results: In single dose antibiotic prophylaxis group 10.52% people developed surgical site infection in open
cholecystectomy group while patients developed infection in laparoscopic cholecystectomy group but in multiple
dose group 16.21% patients who underwent open cholecystectomy developed a surgical site infection while 10%
developed an SSI in laparoscopic cholecystectomy group. In both the groups, results are statistically not significant.
Conclusion: This study document that one single dose of prophylactic antibiotic, administered at induction of
anaesthesia, is sufficient to prevent post-operative infective complications in patients undergoing elective

cholecystectomy.
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INTRODUCTION

A surgical site infection (SSI) is defined as an
infection that occurs at or near a surgical ingisio
within 30 days of the procedure or within one
year if an implant is left in placén the twentieth
century, the two key factors that have enabled
surgical advances, such as open heart surgery
and kidney transplants, to become routinely
possible and safe are improved anesthesia and
scientifically sound infection prevention
practices. Despite improvements in operating
room practices, instrument sterilization methods,
better surgical technique and the best efforts of
infection prevention practitioners, SSI remain a
major cause of nosocomial (hospital-acquired)
infections—and rates are increasing glob&lly.

The Centre for Disease Control and Prevention
(CDC) estimates that approximat(ig/ 500,000 SSI
occur annually in the United Stat€sThey are
the leading cause of nosocomial infections after
surgery, accounting for nearly 40 percent of
nosocomial infections in surgical patiefits.

Name & Address of Corresponding Author
Dr. Rajesh Chaudhary

Senior Resident, Department of Surgery
RPGMC, Tanda, Himachal Pradesh, India.
E mail: topgun.chaudhary@gmail.com.

Furthermore, patients who develop surgical site
infections are five times more likely to be
readmitted to the hospital, 60 percent more likely
to spend time in the intensive care unit, and twice
as likely to die compared with surgical patients
without the infection$?

Cholecystectomy is one of the commonest
operations performed by the surgeons
worldwide. It being a clean contaminated
surgery, use of prophylactic antibiotics (a brief
course of an antimicrobial agent administered
just before an operation) is mandatory to
decrease the incidence of surgical site
infections®®! In many trials worldwide it has been
established that the single dose of prophylactic
antibiotics is as effective as the multidose
regimens. But still out of undue fear of surgical
site infections the prophylactic antibiotics are
being misused and continued for many days in
post operative period adding to the cost burden to
the patients as well as drug resistance in the
microbes. To reduce the risk of nosocomial SSls
in developing countries, a systematic but realistic
approach must be applied with awareness that
this risk is influenced by characteristics of the
patient, the operation, the healthcare staff ard th
hospital. Our study aims to observe the surgical
site infection rate in patients who are
administered single dose prophylactic antibiotics.
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MATERIALSAND METHODS

This study was conducted in the Department of
surgery at Dr RPGMC (Tanda) from October
2012 to July 2013 after the approval from the
college ethics committee. The patients admitted
for elective laparoscopic cholecystectomy, aging
less than 65 yrs of both the genders were
included. Patients with co-morbid conditions like
diabetes mellitus, jaundice, uremia,
hypertension, neoplasia, cardiac or renal disease,
immunosuppressed patients, pregnant, lactating
women, patients on antibiotic therapy,
Cephalosporins allergy, Conversion to open
cholecystectomy and patients with infective
focus in the body were excluded from the study.
After admission, detailed history, examination
and basic investigations were performed for all
subjects. All the participants gave their written
informed consent after they had been made
aware of the purpose of the study.

The study comprised of 100 patients admitted for
elective cholecystectomy. The first fifty patients
undergoing elective cholecystectomy were given
the prophylactic antibiotic outside the operation
theater in the wards and the antibiotics were
continued for a variable period of time. The next
fifty patients were given a single dose of
injection cefuroxime 1.5 gm i.v. after the test
dose just before the induction of anaesthesia.
Another dose of the antibiotic was given in case
of the procedures lasting longer than two hours.

The surgical site was prepared inside the
operation theaterTwo coats of 7.5% betadine
paint were applied to the skin. The standard
aseptic precautions were followed at each step.
Post-operatively the wounds were examined on
second day, time of discharge; the sutures were
removed in outpatient department (OPD) on
ninth post operation day. After that the patients
came for follow up in OPD on 30th post op day.
Statistical Analysis. The data was subjected to
descriptive analysis. Mean and range were
determined from continuous data. Student's t-
Test was applied to continuous variables and chi
square and Z-test for two independent
proportions were applied to categorical data.

RESULTS

We enrolled 100 patients admitted for elective
laparoscopic cholecystectomy from October
2012 to July 2013. Doses of antibiotics to the
patients were given as per study protocol. All the
precautions were taken to ensure asepsis at
different levels of the surgery during both the
periods. Three patients were lost to follow up and
3 others were excluded because of Hepatitis B,
Hypothyroidism and Hypertension. Demographic
data were comparable in both the groups [Table
1].

Table 1: Age and. Sex distribution.

Antibiotic 11-20 21-30 31-40 41-50 51-60 61-65 Total Average age
regimen (years)  (years)  (years) (years) (years)  (years)

M F M F M F M F M F M F M F
Single dose 0 0 1 6 1 19 1 11 1 5 0 2 47 38.75 41
(n=47)
Multiple dose 0 1 1 9 1 16 1 7 1 9 0 1 47 41.5 41.2
(n=47)

In the single dose antibiotic prophylaxis group
10.63% surgical site infections were noticed in
comparison to multiple dose antibiotic group
where 14.89% surgical site infections were
noticed. Overall 12.76% surgical site infections
were noticed [Table 2]. During our study, 50%

superficial SSI, 33.33% deep SSI and 16.67%
organ space SSI were noted out of all SSis.
However, the incidence of superficial SSI as well
as deep SSI was same (4.25%) in case of single
dose group whereas in multiple dose group,
incidence of superficial SSI was 8.51% [Table 3]

Table 2: Distribution of Infection Rates

Dosage regimen Infection Without infection Per centage

Single dose 5 42 10.63

Multiple dose 7 40 14.89

Total (94) 12 82 12.76

Table 3: Type of Infection In Both Groups

Type of SSI Superficial SSI Deep SSI Organ/space SS
Single dose (47) 2 2 1

Multiple dose (47) 4 2 1

Total (94) 6 4 2
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In single dose antibiotic prophylaxis group

10.52% people developed SSI in open
cholecystectomy group while 11.11% patients
developed infection in laparoscopic

cholecystectomy group [Table 4] but in multiple

dose group 16.21% patients who underwent open
cholecystectomy developed a SSI while 10%
developed an SSi in laparoscopic

cholecystectomy group [Table 4]. In single dose
group and multiple dose group the mean pre
operative hospital stay was 2.32 days (1-6 days)
and 1.91 days (1-3 days) respectively. In single
dose group 32 (68.08%) patients and in multiple
dose group 43 (91.5%) patients had a pre

operative hospital stay of 2 or less number of
days. Two patients developed infection that had a
pre operative hospital stay of 1-2 days in single
dose group and in multiple dose group 7 patients
had SSI in 0-2 days preoperative hospital stay
group [Table 5]. The mean post op hospital stay
in single dose group and multiple dose group was
2.1 days (1-7 days) and 2.83 days (1-5 days)
respectively [Table 6]. The mean duration of

hospital stay for the patients in single dose group
and multiple dose group was 4.46 days (3-9
days) and 4.96 days (3-7 days) respectively
[Table 7].

Table 4: Type of Surgery Vs. Infection Rates In Single DAs#ibiotic Group

Variables Single Dose Multiple Dose

Type of Surgery Open chole. Lap. Chole. Total Open chale. Lap. Chole. Total

No. of Patients 38 9 47 37 10 47

No. of | nfections 4 1 5 6 1 7

Open Chole: Open Cholecystectomy; Lap. Chole.: te@gmpic Cholecystectomy

Table5: Duration of Pre Operative Hospital Stay and Nundfénfections

Duration 0-2 Days 3-4 Days 5-6 Days 7-8 Days Total

Single Dose(47) 32 12 3 0 47

No. of Infections 2 1 2 0 5

Multiple Dose(47) 43 4 0 0 47

No.of Infections 7 0 0 0 7

Table 6: Duration of Post Operative Hospital Stay and Nundfénfections

Antibiotic Prophylaxis 0-2 Days 3-4 Days 5-6 Days 7-8 Days Total

Single Dose (47) 42 3 1 1 47

No. of I nfections 3 1 0 1 5

Multiple Dose (47) 22 18 7 0 47

No. of I nfections 3 3 1 0 7

Table 7: Duration of Overall Hospital Stay And Number affdctions

Duration 0-2 Days 3-4 Days 5-6 Days 7-8 Days 9-10 Days Total

Single Dose(47) 1 31 12 2 1 47

No. Of Infections 0 1 1 2 1 5

Multiple Dose (47) 0 21 19 7 0 47

No. Of Infections 0 4 2 1 0 7
DISCUSSION Mahmoud SA et & & Mehmet et &f! in middle

The SSI has their implications in term of
prolonged hospital stays, increased cost of
antibiotics and increased chances of resistant
strains of bacteriaThe cost of care for patients
with surgical site infections is nearly threefold
higher than that for surgical patients without the
infections during the first eight weeks after
hospital discharg!

The gall stone disease is more frequently seen
among the female patients in the middle age
group. In our study, 91.48% of the patients were
females comprising the male: female ratio as
1:10.75. Similar observations were made by
Hussain et & and Youseif et & who also
observed that gall stone disease was more
common in females (88%) as compared to males
(12%). More number of SSI were seen by

aged female patients (30-50 years) supporting
our observations in similar aspect.

In our study, out of 47 people who were
administered a single dose of cefuroxime, 5
(10.63%) patients developed infection while the
surgical site infection rate was 14.89% in the
multiple dose group as 7 patients developed
surgical site infection. Overall infection rate was
12.76%. In this study, the rate of wound infection
is less in patients with single dose of injection
cefuroxime as compared to 5 day conventional
antibiotic prophylaxis (p=0.536). Thus, it can be
inferred that single dose antibiotic prophylaxis is
as good as multiple dose regimeh’

The optimal time for administration of
preoperative doses is within 60 minutes before
surgical incision. This is a more-specific time
frame than the previously recommended time,
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which was “at induction of anaesthesfd”? In

our study all the patients in single dose group
received the single dose of injection cefuroxime
within 60 minutes before the skin incision and 5
(10.63%) patients developed surgical site
infection. All the patients in the multiple dose
group received the antibiotic prophylaxis outside
60 minutes window and 7 patients developed
surgical site infections. 58.33% (7/12) patients
developed infection that was given the antibiotic
prophylaxis outside the 60 minutes window. The
difference was not statistically significant
(p=0.910). Steinberg et & Weber et at*
also concluded that the SSI rate was low when
the prophylactic antibiotic was given within 60
minutes before the skin incision.

Infection rates after laparoscopic
cholecystectomy range from 0% to 4% in
patients without antimicrobial prophylaxis and
from 0% to 7% with prophylaxis. Several studies
found that in laparoscopic cholecystectomy SSI
rates were significantly lower than those
associated with open cholecystectomy. The
overall reported rate of postoperative infection in
open biliary tract procedures with antimicrobial
prophylaxis is 1-199%3! Also the rate of SSI

is higher in the open cholecystectomy as
compared to the laparoscopic cholecystectomy.
In our study among single dose antibiotic
prophylaxis group 10.51 % people developed ssi
where as 16.21 % patients suffered an SSI in
multiple dose group who underwent open
cholecystectomy (p=0.959). One SSI each was
noted in laparoscopic cholecystectomy in single
as well as multiple dose group. Overall 13.13%
infection rate was seen in open cholecystectomy
patients (p=0.76) which in accordance with the
published data of above mentioned studies.
Mehmet et 4&f concluded that antibiotic
prophylaxis does not seem to affect the incidence
of SSIs and is not necessary for elective LC in
low-risk patients. Our study included low risk
patients and has also shown a SSI rate of 10.52
% in case of laparoscopic cholecystectomy
which is more than the published range.

In our study the incidence of superficial SSI as
well as deep SSI was same (4.25%) in case of
single dose group whereas in multiple dose group
superficial SSI incidence (8.51%) was more.
Incidence of deep SSI as well as organ /space
SSI was same in both the groups i.e. 4.25% &
2.12% respectively. During this study 50%
superficial SSI, 33.33% deep SSI and 16.67%
organ space SSI were noted. Health protection
agency of U.K. also states that most of the SSI
reported affected the superficial layer of the
wound (skin or subcutaneous tissu&®)n terms

of major wound infections no statistically
significant difference (p=0.58) was found
between single-dose and multiple-dose antibiotic

regimens in the prophylaxis of biliary tract
surgery. Meijer et & supported our study in this
aspect.

Among the patient factors responsible for an
increased rate of surgical site infection, the pre
operative hospital stay is an important factor.
According to CDC it can be a surrogate marker
for the preoperative co-morbid conditions in a
patient® In the present study the pre operative
hospital stay was low in multiple dose group,
1.91 days as compared to 2.32 days average stay
in single dose group. More number of infections
was seen in multiple dose group. The difference
was not significant statistically (p=0.87). The
rate of infection increased with the duration of
preoperative hospital stay in the single dose
group but all the infections seen in the multiple
dose groups were seen in patients who had a
hospital stay of 0-2 days suggesting that there
were other factors involved also. Long
preoperative hospital stay leads to colonization
with antimicrobial resistant microorganisms and
affects patients’ susceptibility to infection by
lowering host resistance or by providing
increased opportunity for ultimate bacterial
colonization!”! Anvikar AR and Lilani SB*!
also reported higher rate of SSI in patients with
prolonged preoperative hospital stay.

The mean post operative hospital stay in single
dose group is less than multiple dose group. So it
can be inferred that these infections prolonged
their hospital stay. This is in accordance with the
internationally reported data which supports the
fact that the SSIs increase the duration of
hospital stay. In all the other patients the
infections were diagnosed after they were
discharged from the hospital. Most number of the
patients were discharged early in single dose
group as compared to multiple dose group thus
emphasizing that the infections could have been
acquired during the hospital stay. This is in
accordance with Holtz & WenZ& who said
that 20-70 % of the infections are diagnosed after
discharge from the hospital. The average hospital
stay of the patients in single dose group who
developed infection was 3.2 days ranging from
2-7 days while the average stay of the patients in
multiple dose group who developed infection
was 2.85 days ranging from 2-5 days (p=0.65).
But it can be inferred that the development of a
SSI leads to an increase in the length of hospital
stay. Hospital stay was more in case of multiple
dose groups and more number of infections was
seen in the multiple dose group patients. Manian
FAPY showed that the rate of infection increased
with the increased hospital stay. In our part ef th
world the patients sometimes want their sutures
to be removed before going home and sometimes
they belong to far flung areas where there is
scarcity of specialized medical care. They can be
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the other factors leading to the prolonged 7.
hospital stay in the patients in our study.

In our institution, 469 elective cholecystectomies
were done over last one year. Out of them theg
402 patients were male and 67 patients were
females. In 47 patients single dose antibiotic
prophylaxis was employed out of which 5 9
patients suffered an infection .So effectively 427
patients were given antibiotic over an extended
period. If the cost of a single dose of cefuroxime g
is rupees 150 then for multiple dose group the
cost of a 5 days regimen comes out to be rupees

1500. In 427 patients the total cost of treatment 11.

was approximately rupees 640500. Whereas this
cost for single dose prophylaxis group was ;,
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roughly rupees 6300 to the hospital. So if the
single dose antibiotic prophylaxis is used for
elective cholecystectomy the cost of
treatment can be cut to one tenth of the multiple
dose regimens. Similarly, Weber et 4|

proposed that single dose of antibiotic was cost
effective in
contaminated surgery.

CONCLUSION

In elective cholecystectomy a single dose of

intravenous cefuroxime given within 60 minutes 16.

doesn'’t lead to a higher SSI rate as compared to
the conventionally given antibiotics which are
continued post operatively for a variable length

of time. Single dose of antibiotic can certainly 17.

decrease the cost of antibiotic therapy to the
patient and the institution.

18.
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