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Abstract

Background: Surgical site infection remains a serious complication of a surgery. Prophylactic antibiotics 
should be used in open reduction and internal fixation to prevent surgical site infection. This study aimed to 
study the pattern of prophylaxis used in internal fixation of closed fractures as this surgery is considered as 
a high-risk orthopedic procedures.
Methods: This retrospective-descriptive study was performed from August to October 2014. Subject was 
closed fracture patient who underwent open reduction and internal fixation at Dr. Hasan Sadikin General 
Hospital Bandung in 2013. Data about characteristics of patients and pattern of the use of prophylactic 
antibiotics were obtained from patients’ medical record.
Results: Medical records from 76 patients who underwent ORIF were analyzed.  Sixty eight patients 
(68.4%) were given 1 gram cefazolin intravenously as preoperative antibiotic prophylaxis. Timing for 
administration of antibiotics was 30–60 minute preoperatively in 34 (44.2%) patients. All Patients were 
given postoperative prophylaxis for 4.09 ± 1.36 days in average. The antibiotic most commonly used was 
cefazolin in 51 (63%) patients. All patients were prescribed an oral antibiotic at discharge. Cefadroxil was 
the most common antibiotic prescribed for patients at discharge. 
Conclusions: Cefazolin is the most common preoperative prophylactic antibiotic given to patients. All 
Patients are given postoperative prophylaxis and prescribed an antibiotic at discharge.
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Introduction

Surgical site infection (SSI) is a serious 
complication after surgery. The SSI is the most 
common cause of nosocomial infection and 
defined as an infection in body cavity, bones, 
joints, meninges, and other tissues involved 
in a surgery within 30 days after surgery 
or within 1 year if the surgery involves an 
implant. The SSI causes disadvantages to the 
patient by prolonging postoperative hospital 
stay, increasing morbidity and mortality, 
giving additional hospital cost, and reducing 
productivity and quality of life.1

Internal fixation for closed fractures 
is considered as a high risk orthopedic 
surgery because it involves implantation of 
prosthetic materials that can act as a source 

of infection.2 Hence, Centers for Disease 
Control and Prevention (CDC) recommends 
the use of antibiotic prophylaxis to reduce 
risk of infection. Antibiotic prophylaxis is the 
use of antibiotics with the goal of reducing 
intraoperative microbial contamination to 
prevent harm to patient’s body.1 Selection 
of antibiotics used for surgery prophylaxis 
is based on the local resistance pattern 
of antibiotic and pathogens that possibly 
causes infection in respective operative site.3 
Dose, timing, and duration of prophylactic 
administration should be considered, so that 
the antibiotic can be cost-effective to reduce 
the risk of infection.1,3 In Indonesia, due to the 
lack of guideline and information about use of 
surgery prophylaxis, data collection to obtain 
information about patterns of prophylactic 
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antibiotic use is necessary. Therefore, this study 
aimed to study the pattern of prophylaxis used 
in internal fixation of closed fractures as this 
surgery considered as a high-risk orthopedic 
procedures. 

Methods

This retrospective-descriptive study was 
conducted at Department of Orthopaedics 
and Traumatology, Dr. Hasan Sadikin General 
Hospital (Rumah Sakit Hasan Sadikin, RSHS) 
Bandung from August to October 2014. The 
data were collected from patients’ medical 
records. This study was approved by the 
Health Research Ethics Committee Dr. Hasan 
Sadikin General Hospital.

The population of this study was closed 
fracture patients who underwent open 
reduction and internal fixation (ORIF) 
conducted by Department of Orthopaedics 
and Traumatology, RSHS in 2013. Using total 
sampling method, all patients with closed 
fractures and underwent ORIF became the 
samples of this study. Patients with open 
fractures, infection before surgery, antibiotics 
administration before surgery, and patients 
with incomplete or missing medical records 
were excluded from this study. From each 

medical record, information about age, sex, 
location of surgery, duration of surgery, 
preoperative and postoperative prophylactic 
antibiotics, length of postoperative hospital 
stay, and clinical examination on the second 
postoperative day and time of discharge 
were collected. The detailed information 
about antibiotics used including name of 
drug, regimen dose, time of administration, 
and duration of administration were also 
documented.

Fracture location is the location of 
bone where the surgery performed. It is 
anatomically differentiated into the humerus, 
radius, ulna, and others. The duration of the 
surgery is a length of time of surgery seen 
from surgery report. Types of antibiotics 
consist of the name of the antibiotics used 
both preoperative, postoperative, and at 
home. Regimen dose is a dose of antibiotic 
administered to the patients and expressed 
in grams. The route of administration was 
also documented. Time of administration was 
divided into >60 minutes prior to incision, 
30–60 minutes prior to incision, <30 minutes 
before incision, and after incision. Duration 
of administration was categorized into ≤24 
hours,> 24 hours–48 hours,> 48 hours–72 
hours, and> 72 hours after the first dose.

Table 1 Characteristics of Subject 
Variable (n=76)

Sex 
   Male 68.4%
   Female 31.6%
Age (mean±SD) 33.75±16.9

Fracture Location
    Single
        Femur 27.6%
        Clavicle 9.2%
        Radius 7.9%
        Others 18.4%
    Multiple
        Radius and Ulna 15.8%
        Fibula and Tibia 3.9%
        Others 15.8%
Surgery Duration (minutes) (mean±SD) 162.30±77.039
Length of Postoperative Hospital Stay (days) (mean±SD) 3.91±1.277
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Length of postoperative hospital stay of 
patients is the duration of hospitalization after 
surgery until the patients are discharged. The 
results of clinical examination were all the 
findings on clinical examination such as fever, 
hyperemia, swelling, pain, tenderness, and pus 
obtained from the medical records of patients 
on the second postoperative day and at the 
time of discharge.

Data in the forms of frequency, percentage, 
mean, and standard deviation were presented 
in tables. The data were analyzed using 
Microsoft Excel 2007

Results

In 2013, 132 open reduction and internal 

fixation (ORIF) procedures were conducted 
by Department of Orthopaedics and 
Traumatology, RSHS for closed fracture 
patients. During this study, 76 medical records 
that met the inclusion criteria became sample 
of the study and were analyzed. Patient 
characteristics were shown in Table 1. The 
patients included 52 males and 24 females 
with an average age of 33.75 years old. The 
most frequent location of the fracture was 
the femur. All patients underwent surgery in 
the average duration of 162.70 minutes and 
underwent postoperative hospital stay in the 
average duration of 3.91 days.

Preoperative prophylactic antibiotic usage 
pattern was shown in Table 2, postoperative 
antibiotic prophylaxis in Table 3, and 
antibiotics at time of discharge in Table 4. The 

Table 2 Preoperative Prophylactic Antibiotics 
Variable Result (n=76)

Preoperative Antibiotics
    Single
Cefazolin 68.4%
Ceftazidime 18.4%
       Others 10.5%
    Combination
Cefazolin and Fosfomycin 1.3%
Cefazolin and Gentamicin 1.3%
Regimen Dose (n=78)*
Cefazolin
        1 gram IV 61.5%
        2 gram IV 6.4%
        500 mg IV 1.3%
Ceftazidime
        1 gram IV 2.6%
        2 gram IV 14.1%
        500 mg IV 1.3%
      Others 12.8%
Time of Administration (n=77)*
>60 minutes before incission 27.3%
    30–60 minutes before incission 44.2%
<30 minutes before incission 24.7%
    After incission 3.9%

Note: *Total exceeded number of samples because some patients received more than 1 kind of antibiotic.
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most common antibiotics used as preoperative 
and postoperative prophylaxis were cefazolin, 
while the most common antibiotics prescribed 
at time of discharge were cefadroxil (51.3%) 
and cefditoren (36.8%).

Discussion

The principle of use of antibiotic prophylaxis 
is to prevent the surgical site infection (SSI). 
The selection of types of antibiotics should 
consider the possible bacteria that could 
cause infections in the operative site, patterns 
of bacteria and its sensitivity to antibiotics 
at hospital.3,4 In orthopedic surgery, most 
infections are caused by the normal flora of 
the skin, most often Staphylococcus aureus.2,5 

Staphylococcus aureus is one of bacteria that 
is often found in body fluid culture including 
joint fluid and pus in 2012 at RSHS.6 In patients 
who underwent ORIF at RSHS, cefazolin was 
most commonly used as the preoperative and 
postoperative prophylactic antibiotic because 
it was effective against both gram-positive and 
gram-negative microorganisms. In addition, 
based on the pattern of bacterial sensitivity 
to antibiotics at RSHS, cefazolin was 100% 
sensitive to Staphylococcus aureus.6

Another frequently used antibiotic was 
ceftazidime (18.4%) which is the third 
generation cephalosporin. Based on a study in 
India, ceftriaxone which is a third generation 
cephalosporin, is the most common choice 
as a preoperative prophylactic antibiotic.7 

Table 3 Postoperative Prophylactic Antibiotics during Hospital Stay
Variable Result (n=76)

Postoperative Antibiotics
    Single
Cefazolin 63.0%
Ceftazidime 7.4%
       Others 14.8%
    Combination
Cefazolin and Gentamicin 11.1%
Cefazolin and Ceftazidime 2.5%
Others 1.2%
Regimen Dose (n=81)*
Cefazolin
        2x1 gram IV 66.7%
        2x500 mg IV 1.1%
Ceftazidime
        2x1 gram IV 7.5%
        2x300 mg IV 1.1%
    Gentamicin
        2x80 mg IV 9.7%
     Others 14.1%
Duration of Administration (days) (mean±SD) 4.09±1.368
Duration of Administration
    ≤24 hours after preoperative dose 1.3%
    >24–48 -hours after preoperative dose 6.6%
    >48–72 hours after preoperative dose 22.4%
    >72 hours after preoperative dose 69.7%

Note: *Total exceeded number of samples because some patients received more than 1 kind of  antibiotic.
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Table 4 Postoperative Clinical Examination Result

Clinical Examination
Day 2 At Discharge

Result (%) Result (%)
Pain 13.1% 11.8%
Tenderness 7.9% 15.8%
Swelling 1.3% 0
Fever, pain 1.3% 0
Pain, Tenderness 43.4% 34.2%
Pain, Swelling 1.3% 0
Tenderness, Swelling 2.6% 1.3%
Hyperemia, Tenderness, Swelling 1.3% 0
Pain, Tenderness, Swelling 22.4% 10.5%
No Finding 5.2% 26.3%

However, a survey in Canada among orthopedic 
surgeons proved that cefazolin is used as a 
first-line prophylaxis.8 The use of cefazolin 
is still preferred compared to ceftazidime, 
because cefazolin has better activity against 
bacteria which often causes postoperative 
infection, has longer half-life, and is cheaper.9 
Moreover, cefazolin is bactericidal, safe, and 
rarely causes fatal side effects compared to 
aminoglycosides.9

Some patients got antibiotics in 
combination. The purpose of giving antibiotics 
as a combination was to strengthen the 
antimicrobial effect. The combination of 
gentamicin and beta-lactam group can cause 
a synergistic effect that can strengthen the 
bactericidal effect.9 However, the use of 
antibiotics in combination can increase the 
risk of toxicity and may lead to eradication of 
the normal flora. Thus, a single antibiotic is 
more commonly used.

All patients were given preoperative 
prophylactic antibiotics intravenously. 
Thus, the medications could reach high 
concentrations in the tissues within short 
period.1 This finding was similar to a study in 
India that showed prophylactic intravenous 
antibiotics are most commonly used, in as 
much as 96.4% of the patients.7 Patients are 
mostly often given 1 gram of preoperative 
antibiotics for cefazolin. This finding was 
recorded in 66.7% of the patients. This 
dose, when administered intravenously, is 
adequate to achieve the minimal inhibitory 
concentration of the pathogens that may cause 
infection in a short period.8 Exception was 
done for pediatric patients and patients who 
were obese. Dose adjustments according to 

patient body weight were required so that the 
optimal concentration could be achieved in 
those patients.10

In this study, the antibiotics were most 
often given in a span of 30–60 minutes prior 
to surgery in 44.2% of patients. This result 
was in contrast to a study by Mistry, et al.7 in 
India. Mistry et al.7 reported that preoperative 
prophylaxis is given 12 hours before 
surgery and during induction anesthesia. 
Administration of antibiotic that is too early 
or too late will reduce the effectiveness of 
antibiotics and may increase the risk of 
infection. Hence, the time of administration 
should be considered in such a way so that 
the concentration of antibiotics in serum 
and tissues at incision reaches the minimum 
inhibitory concentration of bacteria and can 
be maintained until the end of surgery.3

The most common dose of postoperative 
prophylactic antibiotic regimen given to 
patients was 2x1 gram of cefazolin in 62 
patients (66.7%). Cefazolin was given in the 
frequency of 2 times a day because it has a 
long half-life that is enough to be maintained 
in a minimum inhibitory concentration 
within 12 hours.8 In addition, cefazolin, as 
time-dependent antibiotic, should be kept 
at a constant concentration in order to work 
optimally. Thus, giving 2 doses in a day will be 
more effective than a single dose.9

Postoperative prophylactic antibiotics 
were most commonly given more than 72 
hours after the administration of preoperative 
antibiotic dose. This was slightly different 
from the results of study in French that 
stated postoperative antibiotics are most 
commonly administered in 24–48 hours after 
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preoperative dose. Meanwhile, a study in 
Canada showed that most doctors prescribe 
postoperative antibiotics up to 24 hours after 
surgery.8,11 Average duration of postoperative 
antibiotics administration is 4.09±1.36 days. 
This result was slightly different from the study 
conducted by Mistry et al.7 in India which has 
an administration average duration of 5.05 ± 
1.14 days.

The most frequent antibiotic given at the 
time of discharge was oral cefadroxil in a 
total of 39 (51.3%) patients. Cefadroxil can 
be absorbed well after oral administration.9 
Thus, it is reasonable to give cefadroxil as an 
oral prophylaxis. Most patients were given 
antibiotic for 5 days. This was consistent to the 
results of study in India by Mistry et al.7 but the 
type of antibiotic that is most commonly given 
is cefixime (55.4%).

In this study, patients were hospitalized 
for 1 until 8 days. The average length of 
postoperative hospital stay for patients after 
undergoing surgery was 3.91 days. Duration 
of postoperative hospital stay might be longer 
if the patients have SSI.1,12

On clinical examination findings in the 
second postoperative day and at discharge, 
some patients were found suffering from signs 
of inflammation such as fever, pain, swelling, 
tenderness, and redness at surgical wound. 
There was no patient with pus on physical 
examination. Local inflammation is a common 
normal tissue healing response to trauma due 
to fracture and to the additional trauma as 
a result of a surgery.13 However, if the signs 
are persistent, the presence of the SSI can be 
suspected. SSI can be defined as the presence of 
at least one sign of inflammation accompanied 
by pus in the surgical wound.14 Based on the 
results of the clinical examination, this study 
supposed that there was no patient with SSI 
during hospitalization. However, SSI cannot 
be diagnosed solely based on clinical findings 
alone. It requires a combination of clinical 
examination and laboratory tests to diagnose 
infections such as C-Reactive Protein (CRP), 
microbiological tissue culture, and others.2,15

It is possible to get an infection in the 
next few months although there is no sign of 
infection during hospitalization. Postoperative 
infection can be obtained exogenously from 
bacterial contamination at operative site 
during surgery or hematogenously from 
distant focus of infection.2 Contaminating 
bacteria during surgery can survive in the 
host tissue and be attached to the implant 
material for a long time. This happens because 
the implant is free from blood circulation 

that carries antibacterial components such 
as macrophages and neutrophils and is free 
from antibiotic distribution. Bacteria that 
have formed inoculum on the implant are able 
to form biofilms that constantly grow due to 
their resistance to antibiotic.5 Thus, SSI after 
implantation of implants can occur slowly up 
to a year.1,2

This study describes the pattern of use of 
prophylactic antibiotics in open reduction and 
internal fixation of closed fracture patients. 
Most of the patients are given 1 gram of cefazolin 
as preoperative prophylactic antibiotics. 
The most frequent time of administration is 
30–60 minutes before incision. All patients 
are given antibiotics postoperatively with an 
average duration of 4.09 days. Antibiotic for 
postoperative administration is cefazolin. 
All patients are given antibiotics at the time 
of discharge. Cefadroxil is the most common 
antibiotic given at the time of discharge.

Limited time for research led to difficulty 
to follow up the patient to monitor healing 
progression and the risk of infection. Further 
prospective studies should be performed 
to determine the effectiveness of the use of 
prophylactic antibiotics. Thus, a guideline 
about the use of antibiotic prophylaxis in 
accordance with the pattern of bacteria and 
susceptibility to antibiotics at RSHS can be 
made. This study was conducted only with the 
data from medical records, so the completeness, 
accuracy, and systematic recording system can 
support better study results. 
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