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Abstract
Osteoarticular infection is difficult to treat and increases considerably expenditure and morbidity to the
patient. Osteoarticular infection includes osteomyelitis, septic arthritis, wound infection and infected implant.
Bacteria responsible and their antimicrobial sensitivity vary from site to site and study to study. Present
study was conducted in tertiary care hospital were 397 cases of osteoarticular infection were treated in 9
months. Among 397 cases, 162 were pin tract infections, 117 were wound infection, 47 were chronic
osteomyelitis, 40 were acute osteomyelitis, and 31 were infected implants. Bacterial culture was positive
in 80 % of cases, most common organism isolated was Methicillin sensitive Staphylococcus aureus (MRSA)
in 148 cases, followed by Methicillin Resistant Staphylococcus aureus (MSSA) in 48 cases, Pseudomonas
Aeruginosa in 28, Escherichia Coli in 15 cases, Acinetobacter in 10, Streptococci in 6, Coagulase negative
staphylococci in 6, Enterobacter in 6, klebsiella in 5, Proteus in 2 cases and mixed growth was isolated in
49 cases. MRSA isolates were resistant to commonly used prophylactic antibiotics like cefazolin and
cefuroxime but were sensitive to vancomycin, linezolid and clindamycin.
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Introduction
Osteoarticular infection is a big challenge for treatment
by orthopaedic surgeon as well as infection disease
consultant as it increases considerably the morbidity and
mortality (1,2,8). Osteoarticular infection includes
osteomyelitis, septic arthritis, wound infection and infected
implant. The unethical use of antibiotic and emergence
of multidrug resistant bacteria is a major concern (3,4).
The epidemiology of infective agents as well as their
sensitivity to various antimicrobial agents vary from
hospital to hospital (5,6,7). The purpose of this study is to
find the prevalence of various bacteriological agents
responsible for osteoarticular infection in tertiary care
hospital and their antimicrobial sensitivity pattern which
may be helpful in guiding presumptive antibiotic
prophylaxis for future.
Material and Methods
This retrospective study was done in tertiary care
government hospital and includes all the patients who
were admitted in orthopaedic ward for treatment of
osteoarticular infection and the patients who developed
osteoarticular infection during hospital stay for treatment

of other orthopaedic conditions from June 2014 to march
2015, which include acute osteomyelitis, chronic
osteomyelitis, wound infection, pin tract infection and
infected implant. Swab from pus and deep wound, as
well as infected implant and infected bone chips were
sent to microbiology department and organism were
isolated by standard conventional methods and
antibacterial sensitivity was done by disc diffusion
method.
Our study does not include mycobacterial, fungal and
other infections having different clinical presentation and
requiring special culture technique.
Results
Among 397 clinically suspected osteoarticular infection
patients, bacterial culture was positive in 311 cases and
negative in 86 patients. Among 397 cases, 162 were pin
tract infections, 117 were wound infections, 47 were
chronic osteomyelitis, 40 were acute osteomyelitis, and
31 were infected implant cases (Table 1). Bacteria
isolated in each sub group of osteoarticular infection are
shown in table 2
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Pin tract infection; was most common site of infection
in our study accounting for 162 of total 397 clinical
infected cases, among 162 culture reports from the swabs
collected from pin site discharge 147 were culture positive.
From 125 swab cultures single etiological agent was
cultured and 22 grow more than one bacteria. The most
common bacteria grown (71) was Methicillin Sensitive
staphylococcus aureus (MSSA), 18 isolates were
methicillin resistant staphylococcus aureus (MRSA). 22
cultures grow multiple bacteria, in 80% of polymicrobial
culture isolates staphylococcus aureus was one of the
organism isolated.
Wound infection; was second largest proportion of our
study including 117 cases with positive culture for single
bacteria in 81 cases and multiple bacteria in 18 cases
,and culture was negative in 18 cases. MSSA was isolated
in 39 cases, MRSA in 20, pseudomonas in 11, Escherichia
coli in 3, Streptococci species in 3, Proteus in 1, Klebsiella
in 1, Acinetobacter in 1, Enterobacter in 1, Coagulase
negative staphylococcus in 1 and mixed growth was
isolated in 18.
Acute osteomyelitis; 33 of 40 cases of acute
osteomyelitis were culture positive. From 26 among 33
Cultures positive cases of acute osteomyelitis (AOM),
MSSA was isolated, enterobacter in 2, Pseudomonas in
2, Escherichia coli in 1, Coagulase negative staphylococci
was isolated in 1, and Streptococci species in 1. Chronic
osteomyelitis; Unlike AOM only 19 out of 47 patients
treated for chronic osteomylites (COM) were culture
positive, MSSA was found in 6, mixed growth in 5,
Pseudomonas in 4, MRSA in 3, and Proteus in 1.Infected
implant; Among the 31 of infected implants 21 were
positive for culture, single most common bacteria isolated
was MRSA in 7, other bacteria isolated were
Pseudomonas in 3, Coagulase negative Staphylococci IN
3, MSSA in 2, Enterobacter in 1, Streptococci species in
1 and mixed growth was found in 4.
Discussion
Osteoarticular infections are difficult to treat and cause
considerable morbidity and mortality to patients (1, 2, 8).
Prevalence, bacteriology and microbial sensitivity of these
infections vary from hospital to hospital (5, 6, 7). In our
study out of 397 clinically suspected cases of infection in
orthopaedic department 319 were positive for microbial
culture.
Literature available shows wide variation in percentage
of culture positive infective cases , Khosravi (9) 93.4
% , Treasha n peel (10) 93 %, Zimeli (11) 89 % from
infected implants , Sukswai P (12) 80 % of cases and
Gomez et al (13) in 60 % cases culture was positive.
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Our study includes five subgroup of patients, pint tract
infection (n=162), wound infection (n=117), chronic
osteomyelitis (n=47), acute osteomyelitis ( n=40) and
infected implant (n=31 ).
The prevalence of bacteria responsible from each group
varies but methicillin sensitive staphylococcus aureus
(MSSA) was most common agent. MSSA was isolated
in 48 % (n=71) of pin tract infection, 39% (n = 39) of
wound infection, 79 % (n =26) of acute osteomyelitis
and 32 % (n=6) of chronic osteomyelitis and 10 % (n= 2)
of infected implant, overall MSSA was isolated in 45 %
(n=144)of total culture positive cases (319). MSSA was
most common bacteria isolated in poly microbial
infections, these results are in accordance with, Treasha
n peel et.al. (2012), they isolated single organism from
61 % and more than one organism in 39 % of
microbilogical culture positive cases in prosthetic joint
infections, and staph aureus was most common isolate
for both monomicrobial and polymicrobial infection, and
approximately half were methicillin-resistant isolates.
Various other studies which have found that
staphylococcus as most common isolate from wound
infection include Onchne 71.4% (14), Mbamali 60%,
(15), Sonawane et al.29.26% (16).
Staphylococcus was found most common bacterial
isolate from infected implant of orthopaedic surgery
accounting for 67% in Tago IA (17) and 50% in
Muhammad SK (18).
Our results differ from Oguachuba (19) in which
Proteus species was most common isolate (41.9%)
followed by Staphylococcus aureus (25.6%), and Gayne
et al. (20) who found that Pseudomonas species had
the highest prevalence of 33.3%.
The less percentage of Methicillin sensitive staph
aureus in infected implants comparing from other
orthopaedic infections can be attributed to sensitivity to
antibiotic prophylaxis cefazolin used in our hospital.
The major concern in present day is increasing
prevalence of MRSA , in our study from all culture positive
cases MRSA was responsible in 12.2 % ( n= 18) of pin
tract infection, 20.20% ( n =20) of wound infection ,
15.78% ( n = 3) of chronic osteomyelitis and 33% of (n=
7) of infected implant, overall MRSA was isolated in 15
% (N=48) of culture positive infections , MRSA were
resistant to antibiotics commonly used for prophylaxis
of orthopeadic infections like beta-lactams and
cephalosporins. 100% MRSA isolates in our study were
sensitive to vancomycin and linezolid.
Methicillin resistant staphylococcus (MRSA) are
resistant to many commonly used antibiotics, prevalence
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Table 1. Shows Percentage of Culture Positive Cases In Various Sub Groups of Osteoarticular Infection

Number

Clinical diagnosis
Pin tract
Wound
infection
infection
162
117

Culture
reports
received
Positive
cultures
Percentage

Total
Acute
osteomyelitis
40

Chronic
osteomyelitis
47

Implant
infection
31

397

147

99

33

19

21

319

90.74

84.61

82.50

40.42

67.74

80.35

Table 2 Shows Bacterial Organism Isolated in Each Sub Group Of Osteoarticular Infection

Organism
isolated
MSSA
MRSA
Pseudomonas
aeruginosa
Escherichia coli
Acinetobacter
Klebsiella
Enterobacter
Streptococci
species
Proteus
Coag ulase
negative
Staphylococci
Multiple
Total

Pin tract
71
18
8

147

Wound
infection
39
20
11

Acute
osteomyelitis
26
0
2

Implant
infection
2
7
3

Total
144
48
28

11
9
4
2
1

3
1
1
1
3

1
0
0
2
1

0
0
0
0
0

0
0
0
1
1

15
10
5
6
6

0
1

1
1

0
1

1
0

0
3

2
6

22

18
99

0
33

5
19

4
21

49
319

of MRSA varies from place to place. Voss et al (21)
found that percentage of methicillin resistant staph aureus
constitutes between less than 1 % in Scandinavia and
more than 30% in Spain, France and Italy. According to
Sukswai P et al (14) MRSA was most common organism
causing osteoarticular infection in neonatal age group and
second most common organism (17.5 %) following
Methicillin sensitive staph aureus in all age groups causing
pediatric osteoarticular infections. Similarly Mohanty et
al. (22) reported 38.56%, Jones et al. (23) also reported
32.4% to 44.4%, Pulimood et al. reported 24% (24) and
Tahnkiwale et al. (25) reported 19.56%. Staphylococcus
aureus isolates were methicillin-resistant.
Gram negative bacteria was also responsible for
significant number of orthopaedic infection, singly as well
as part of polymicrobial infection. Pseudomonas is a part
of normal flora of skin, was the commonest gram negative
organism isolated in our study. Among all culture positive
cases Pseudomonas aeruginosa was singly isolated from
11% (n=11) in wound infection, 5.4% (n= 8) of pin tract
infection, 6 % (n = 2) of AOM, 21 % (n=4) 0f COM and
Vol. 18 No. 4, Oct.-Dec 2016

Chronic
osteomyelitis
6
3
4

14.2% (n = 3) of infected implant. Overall Pseudomonas
aeruginosa was isolated as single causative agent in 8.77
% (n=28) of 319 culture positive cases. Furthermore
Pseudomonas aeruginosa was second most following
Staphylococcus agent isolated in polymicrobial infection.
Anti microbial sensitivity of pseudomonas aeruginosa
varies from the organism isolated from infected implant
from rest of sources. Isolates from infected implants were
resistant to Amikacin were as from other sources they
were sensitive to Amikacin. Pseudomonas aeruginosa
from both the groups were sensitive to Piperacillin +
tazobactam, ceftazidime and Polymyxin B.
Other gram negative bacteria present in significant
number were Escherichia coli (n=15), Acinetobacter (n=
10), klebsiella (n=5), enterobacter (n=5).
Poly microbial infection was most common in wound
infection 18 of 99 (18%), followed by pin tract infection
22 of 147 (15%), COM 5 of 19 (26.31%), infected implant
4 of 21 (19%) in that order, none of our patient of AOM
was infected by more than one bacteria.
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Conclusion
Most common bacteria isolated from osteoarticular
infection in our study was Methicillin sensitive
Staphylococcus aureus (MSSA), which was isolated in
45.14% (144) of microbial culture positive patients. It
was isolated from 48 % (n=71) of pint tract infection,
39% (n=39) of wound infection, 79% (n=26) of AOM,
32% (n=6) of COM and 10% (n=2) of implant infection
culture positive patients as a single isolate. However the
major concern is MRSA which was isolated in 33% of
infected implants, 20 % of wound infection, 16 % of COM
and 12 %of pin tract infection. MRSA isolates were
resistant to commonly used prophylactic antibiotics in
orthopaedic practice like cefazolin and cefuroxime.
MRSA in our study were sensitive to vancomycin,
linezolid and clindamycin. Gram negative organisms were
also isolated in significant percentage of infected
osteoarticular infection. Our emphasis are antibiotic
prophylaxis should be individualized based on bacterial
profile and sensitivity of hospital and strategy should be
worked out to decrease the prevalence of multidrug
resistant organism.

References
1.
Nathwani D. Impact of methicillin-resistant staphylococcus
aureus infections on key health economic outcomes: does
reducing the length of hospital stay matter? J Antimicrob
Chemother 2003; 51 (Suppl 2):37-44.
2.
Plowman R, Graves N, Griffin MA, et al. The rate and cost
of hospital-acquired infections occurring in patients admitted
to selected specialties of a district general hospital in England
and the national burden imposed. J Hosp Infect 2001;
47:198-209.
3.
Abbasi K. Facing the microbial threat. BMJ 1998;317:620.
4.
Stefani S, Varaldo PE. Epidemiology of methicillin-resistant
staphylococci in Europe. Clin Microbiol Infect 2003;9:
1179-86.
5.
Fluit AC, Wielders CL, Verhoef J, Schmitz FJ. Epidemiology
and susceptibility of 3,051 staphylococcus aureus isolates
from 25 university hospitals participating in the European
SENTRY study. J Clin Microbiol 2001; 39:3727-32.
6.
Vincent JL. Microbial resistance: lessons from the EPIC
study. Intensive Care Med 2000; 26(Suppl 1):3-8.
7.
Jones ME, Karlowsky JA, Draghi DC, et al. Epidemiology
and antibiotic susceptibility of bacteria causing skin and
soft tissue infections in the USA and Europe: a guide to
appropriate antimicrobial therapy. Int J Antimicrob Agents
2003; 22:406-19.
8.
Whitehouse JD, Friedman ND, Kirkland KB, et al. The
impact of surgical-site infections following orthopedic
surgery at a community hospital and a university hospital:
adverse quality of life, excess length of stay, and extra cost.
Infect Control Hosp Epidemiol 2002; 23:183.
9.
Khosravi AD, Ahmadi F, Salmanzadeh S, et al. Study of
Bacteria Isolated from Orthopedic Implant Infections and
their Antimicrobial Susceptibility Pattern. Research J
Microbiology 2010; 4: 158-63.
10. Peel TN, Cheng AC, Buising KL, et al. Microbiological
228

Aetiology, Epidemiology, and Clinical Profile of Prosthetic
Joint Infections: Are Current Antibiotic Prophylaxis
Guidelines Effective? Antimicrob. Agents Chemother 2012
;56(5): 2386-91
11. Zimmeli W, Trampoz A, Ochsner PE. Prosthetic joint
infections. N Engl J Med 2004; 351: 1645-54.
12. Sukswai P, Kovitvanitcha D, Thumkunanon V,
Chotpitayasunondh T, Sangtawesin V, Jeerathanyasakun
Y. Acute hematogenous osteomyelitis and septic arthritis
in children: clinical characteristics and outcomes study.
J Med Assoc Thai 2011 ; 94 Suppl 3:S209-16.
13. Gomez J, Rodriguez M, Banos V, et al. Orthopedic implant
infection: Prognostic factors and influence of long-term
antibiotic treatment on evolution. Prospective study, 19921999. Enferm Infect Microbiol Clin 2003; 21: 232-36.
14. Onche II (2000) Post Operative Wound Infection in Implant
Surgery. Dissertation submitted to the National
Postgraduate College of Nigeria, Lagos.
15. Mbamali EI . Internal Fixation of Femoral Shaft Fractures
at the Ahmadu Bello University Teaching Hospital Zaria.
Nigerian Medical Practitioner 1981;2: 81- 85.
16. Sonawane J, Kamath N, Swaminathan R, Dosani K .
Bacterial Profile of surgical Site Infections and Their
Antibiograms in a Tertiary Care Hospital. Bombay Hospital
Journal 2010;52: 358-361.
17. Tago IA, Asfhaq K, Gill P, Memon K, Kumar N, Mahboob
G. Post operative infection in clean cases with the use of
implant and their management. J Pak Orthop Assoc 2007;
19(2):46-56.
18. Khan MS, Rehman SU, Ali MA, Sultan B, Sultan S. Infection
in orthopedic implant surgery, its risk factors and outcome.
J Ayub Med Coll Abbottabad 2008;20(1): 23
19. Oguachuba HN.Wound Infection in the Orthopedic
Traumatology Department of Jos. Nigerian Med J 1987;17:
147-151.
20. Gayne RP, Martone WJ, Jarvis WR, Emon TG (1992)
CDC Definitions of Nosocomial Surgical Site Infections. A
modification of CDC definitions of Surgical Wound
Infections. American J Infection Control 20: 271-74.
21. Voss A, Milatovic D, Wallrauch-Schwarz C, Rosdahl VT,
Braveny I. Methicillin-resistant staphylococcus aureus in
Europe. Eur J Clin Microbiol Infect Dis 1994; 13: 50-5.
22. Mohanty S, Kapil A, Dhavan B, Das BK. Bacteriological
and Antimicrobial Susceptibility Profile of Soft Tissue
Infections from Northern India. Indian J Med Sci 2004;58:
10-15
23. Jones ME, Karlowsky JA, Draghi DC, et al. Epidemiology
and antibiotic susceptibility of bacteria causing skin and
soft tissue infections in the USA and Europe: a guide to
appropriate antimicrobial therapy. Int J Antimicrob Agents
2003 22: 406-419.
24. Pulimood TB, Lalitha MK, Jesdason MV, et al. The
spectrum of antimicrobial resistance among methicillin
resistant Staphylococcus aureus (MRSA) in Tertiary Care
Center in India. Indian J Med Res 1996; 103: 212-215.
25. Tahnkiwal SS, Roy S, Jalgaonkar SV. Methicillin resistance
among isolates of Staphylococcus aureus with Antibiotic
Sensitivity Pattern and phage typing. Indian Journal of
Medical Sciences 2002; 56: 330-34.

www.jkscience.org

Vol. 18 No. 4, Oct.-Dec 2016

