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The rate of infection is high and heterogeneous in developing countries. This study aimed
to find the rate and pattern of infection in a tertiary care hospital with a goal to improve the
infection control ractices.73 swabs/ pus specimens from various compound fracture sites

suspected to be infected were collected and processed, by standard methods. Antibiotic
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susceptibility testing of all the isolates was done. 64% of patients developed infection at the
fracture site. Klebsiella species was the commonest organism isolated 30% followed by
others. Unlike previous studies, Klebsiella constituted majority of the cases instead of
Staphylococcus. There is an urgent need to adopt basic principles of asepsis and
sterilisation and to make judicious use antibiotics.

INTRODUCTION

Open and multiple injuries often cause infection.
Infection is one of the common serious complications in
orthopedics. Long treatment cycles, high treatment costs,
and poor prognosis bring huge physical and mental harm to
patients, as well as huge challenges to doctors and
healthcare systems. The total medical cost of infected
patients after tibial fracture is 6.5 times that of uninfected
patients, antibiotic treatment time is 11 times that of
uninfected patients, and the hospital stay is 7.7 times that
of uninfected patients [1]. The risk of fracture related
infection (FRI) depends on the location of the injury,
severity, and the accompanying injury and physiological
state of the host. The incidence of infection after closed
low-energy fractures is about 1%, and the incidence of
infection after complex open fractures is about 15% [2-3].
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FRI is usually caused by exogenous factors such as initial
trauma or surgery [4].

The prevalence of these infections varies widely
ranging from 5-16%. In India, based upon the various
studies prevalence of SSI varies between 5% and 24%.[5]
SSI are defined as an infection occurring within 30 days
after a surgical operation (or within 1 year if an implant is
left in place after procedure) and affecting either incision
or deep tissues at the operation site.[6] Despite advances in
SSI control practices, like improved operating room
ventilation, sterilization methods, use of barriers, surgical
technique there has been an alarming rise in low and
middle income countries. Understanding the pathogens
implicated in causing the SSIs and their antimicrobial
sensitivity place a good role in reducing the mortality and
morbidity. Studies have shown an increase in the trend of
SSls attributable to antimicrobial resistant pathogens such
as MRSA
It is well known that most infections in open fractures are
of nosocomial origin as causative microorganisms of
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infection are different to those found in initial smears.[7-8]
If the local wound requires flap coverage, early performed
procedures yield a clear decrease of infection rates even in
most severe fracture forms. Road traffic accidents are
responsible for a substantial proportion of compound
fracture cases and are a growing problem worldwide
accounting for around 50 million injuries annually [3]. In
developing countries like India, the topic is of great
importance since most of the cases of compound fractures
end up in fracture site infection because of many risk
factors like gross contamination, delayed intervention,
multiple surgeries etc. A few studies have been reported in
India, though none is comprehensive regarding the
bacteriology of openfracture wounds [7-8]. The present
study were aimed at determining the trend of causative
micro-organisms of fracture site infection in the orthopedic
ward of Bhaarath Medical college and Hospital .

Material and methods:

A retrospective study was conducted institute of
Orthopaedic surgery, Bhaarath Medical college and
Hospital,Chennai,India by collecting details of the patients
with compound fractures admitted in orthopedic ward.

73 cases of compound fracture with age between
20 and 60, who were admitted in orthopedic ward and
included except those who are with associated HIV
infection or on immunosuppression therapy. Details
collected included patient's basic demographic data, data
on underlying disease status, surgical procedures,
preoperative preparation and antibiotic prophylaxis. In the
operating room, samples were taken after debridement was
done using the standard procedure under strict aseptic

Table 1: Type of organism.

conditions and were immediately transported to the
microbiology department for culture and antibiotic
sensitivity testing. Antibiotic therapy was modified based
on the sensitivity reports. Repeat cultures were done where
signs of clinical infection were noted and patients were
switched to appropriate antibiotics based on the culture and
sensitivity reports. The microbial flora cultured in the post-
debridement samples and the samples sent after infection
signs were noted and included in the study.

The swabs were assayed for the predominant
organisms found in culture and the microbial
sensitivity/resistance  patterns. The pathogens were
identified by standard laboratory procedures including
Grams staining, motility, colony characters and
biochemical reactions. Antibiotic susceptibility testing was
done by Disc diffusion method and measuring diameter of
zone of inhibition as described by Bauer- Kirby method on
Mueller Hinton Agar (MHA). Clinical infection was
defined according to the Centers for Disease Control and
Prevention criteria which divides infections into superficial
and deep based on the extent of skin and tissue
involvement. The factors considered for the diagnosis of
infection include the presence of local or systemic signs of
inflammatory response including fever, local erythema,
warmth, purulent discharge, or the invasion of sterile host
tissue, leading to necrosis irrespective of whether the
bacterial cultures were positive or negative.

Analysis was done on the collected data to
determine the incidence of infections in compound fracture
cases in orthopedic ward, Prevalence of various microbes
at the infected fracture site, and pattern of their drug
sensitivity.

Type of organism n %
Gram positive 8 16
Gram negative 42 84
Table2: Type of Microbial Culture

Type of Microbial Culture n %
Gram positive 7 14
Gram negative 43 86
Table 3: Cultured organism

Cultured organism n %
Klebsiella pneumoniae 19 38
Proteus mirabilis 10 20
Pseudomonas aeruginosa 9 18
Staphylococcus aureus 7 14
Escherichia coli 1 2.0
Acinobacter 1 2.0
Candida 1 2.0
Citrobacter 1 2.0
Enterococci 1 2.0

Research Article



158

N.Shivananda Reddy & T.G.Dinesh Krishna. / Acta Biomedica Scientia. 2020;7(2):156-160.

Discussion:

Surgical site Infections are a common side effect
in orthopedic patients, and despite aseptic precautions
during surgery, there is still the possibility of this
complication. In our study, the infection rate at the
orthopedic surgery site was 4%, which is in the range
estimated in other studies. Of course, it should be noted
that the incidence of infection at the surgical site, due to
differences in the number of the study population, time and
place of study, type of hospital, surgical team, type of
surgery and several other factors can vary.

Infection after any orthopedic surgery is one of
the most serious complications.[9] In recent past years with
a better understanding of asepsis and operative conditions,
the incidence of infection declines rapidly after any
orthopedic surgery. With the increase in the frequency of
high-energy trauma globally and going trend toward the
early internal fixation of compound fractures of all bone,
the incidence of infection related to orthopedic implant is
again showing increasing incidence.[10] This increasing
incidence also associated with the emergence of multi-drug
resistant microorganism prevalent in hospitals.[11] Open
injuries expose many tissues like bone, tendon, nerves and
vessels which are all tend to at risk when left exposed.[12]
Hence it is important to give wound cover as early as
possible.[13 ]The bony gap results initially from acute
traumatic bone loss at the site of the injury.[14]

Due to the high prevalence of orthopedic surgery
site infection, differences in pathogens causing infection,
differences in bacterial resistance to antibiotics and
consequently the need to start different antibiotics,
epidemiologic studies that evaluate the frequency
distribution of bacterial infection and related risk factors
seem crucial. Previous studies have claimed that the rate of
bacterial surgical site infection in traumatic patients are
dependent on various factors and vary from 2-9%. The
specific organisms responsible for infections should also
be determined in specific populations [15-16]. Motor
vehicles and road traffic accidents, fall from height and
certain risk taking behaviors are more common among men
could be the cause of the high prevalence of infection
among them.

Having an open wound at the time of admission
increases the risk of infection. Patients with open fracture
and fracture fixation have a high rate of infection [17].
Possibly open wounds (49.1%) were one of the causes of
high infection rate among our patients. Also, repeated
surgeries are common among orthopedic patients. many a
times, wound debridement is performed as an emergency
procedure for severe traumatic wounds. Later, the implant
is used for internal fixation of fracture. Covering the
wound with skin graft or flap is also a frequently
performed surgery. Therefore, repeated exposure of
orthopedic patients to operation room is unavoidable.

In this study, gram negative isolates exhibited
maximum degree of resistance to commonly used low

generation antibiotics and these findings were in consistent
with many other studies globally. The reason is these
antibiotics are widely prescribed in empirical treatment of
various infections in our setting. So, usage of these drugs
in treatment of SSI should be monitored and switched over
to other drugs in non-responsive cases. Most of the isolates
in the study exhibited greater degree of resistance to
Amoxyclavulanic acid than expected and this signifies a
gradual shift of organisms towards antibiotic choice. Most
of the gram-negative isolates were multi drug resistant and
exhibited maximum sensitivity to carbapenems and
Piepracillin/tazobactum.

Although the microbiological pattern at the
wound site may be influenced by environmental factors
(agricultural injury, gunshot injury, and water injury )
which have to be considered in the antibiotic management.
It is well known that most infections in open fractures are
of nosocomial origin as causative microorganisms of
infection are different to those found in initial smears.[18-
19] Lee evaluated that only 8% of microorganisms on pre-
debridement cultures were to be the infectious agents. Our
study also showed that all the infected wounds showed
change in flora during hospitalization. This further
strengthens the fact that most infections in open fractures
are nosocomial in origin.

Early stabilization of open fractures provides
many benefits to the injured patient. It protects the soft
tissues around the zone of injury by preventing further
damage from mobile fracture fragments. It also restores
length, alignment, and rotation all vital principles of
fracture fixation. This restoration of length also helps
decrease soft tissue dead spaces and has been shown in
studies to decrease the rates of infection in open
fractures.[20-22]

The wound swab was sent either during or after
the surgery and the data was collected from the records.
The investigators, therefore, were unable to differentiate
community acquired infection and hospital acquired
infection. Initial screening of pre-operative patients is not a
routine practice in this study setting. We lacked data on
antibiotic/ s usage among the study population. Hence,
additional research is needed to determine the rate of
community acquired and hospital acquired infection and
the causes of higher infection rate among the orthopedic
cohort.

Infection in orthopaedic trauma patients is a
common problem associated with significant financial and
psychosocial costs, and increased morbidity. The incidence
of infection is high, ranging from 5% to 10% depending on
the location and severity of the injury, and the type of
fracture. Despite improvements in management, infection
still remains a significant problem [23-29]

In a prospective study, Das, Mishra et al13, done
at IMS and SUM Hospital, Odisha, India, a total of 621
orthopaedic wound samples were collected among which
468 samples showed bacterial growth. Staphylococcus
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aureus (26.89%) was the most commonly isolated
organism in that study followed by Pseudomonas
aeruginosa (11.35%), Klebsiella Species, (10.76%),
Acinetobacter Species, (8.76%), Citrobacter Species
(4.98%), Proteus Species, (3.39%) and E. coli (1.79%).
Lingarajet al [26] demonstrated that organisms grown in
pre-debridement cultures did not correlate with
postoperative wound infection. Lee showed that post-
debridement cultures could predict infection in only 42%
of the cases. However, another study by D'Souza et al.
showed that both preand postdebridement cultures play a
role in predicting postoperative infection.

The choice of antibiotic must depend on the
severity of fracture: Type | and Il injuries most commonly
grow Staphylococcus aureus, hence a second generation
cephalosporin is recommended and more severe Type Il
injuries predominantly grow Gram negative aerobes, for
which Gentamycin is to be added.

Conclusion:

By evaluating the frequency distribution of
bacterial infection and related risk factors in traumatic
patients undergoing orthopedic surgeries, we showed that
the incidence rate of infection was 4% and the most
common bacteria was Staphylococcus aureus. Most of the
open fracture wounds show change in wound flora during
hospitalization and the infection in open fracture wounds is
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