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ABSTRACT 
 

Aim: To identify prevalence of different type of bacteria among patient of different diseases in orthopedic department. 
Methodology: It was cross-sectional study done in Department of Orthopedics, Saidu Group of Teaching Hospital Swat from 1st 
February 2022 to 31st January 2023. A total of 209 patients, both male and female with age between 10 years to 70 were 
included. The specimens including pus and/or fluids were collected from the effected site by orthopedic consultants for culture and 
sensitivity. 
Results: Bacteria were isolated from 198(94.70%) samples while 11(5.30%) samples showed no growth of any bacteria. Among 
them staphylococcus aureus was isolated from 117 samples making 55.98% of total samples, pseudomonas aeruginosa was 
isolated from 44 samples making 21.03% of total samples, Escherichia coli was isolated from 32 samples making 15.31% of total 
samples. Three species of Citrobacter (1.43%) and two species of Enterobacter spp. (0.95%) were also isolated from the 
samples. Sixty seven samples were taken from post-operative site, 44 samples from abscess, 39 samples from osteomyelitis, 38 
samples from Septic arthritis and 21 from diabetic Foot. Pseudomonas aeruginosa (49.27%) was most prevalent in postoperative 
infections, Staphylococcus aureus (94.87%) in osteomyelitis, Pseudomonas aeruginosa (52.38%) in diabetic foot, Staphylococcus 
aureus (68.18%) in soft tissue abscess also in Septic Arthritis (86.84%). 
Practical Implication: The pattern of microbial infection varies in post-operative infections, septic arthritis, osteomyelitis, diabetic 
foot ulcer and abscess. 
Conclusion: Bacterial infections in musculoskeletal system are common and on time identification with use of specific antibiotics 
may help in early recovery and abutting complications. 
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INTRODUCTION 
 

Musculoskeletal diseases are a leading cause of disability 
worldwide. Around 1.71 billion people worldwide suffer from 
musculoskeletal disorders (WHO). Diseases of the 
musculoskeletal system have been known for a long time. Post-
traumatic osteomyelitis is one of the most common complications 
after bone surgery. In the discipline of orthopaedics and 
traumatology, the main problem in degenerative and traumatic 
pathologies is implanting diseases. The surgical site after surgery 
can be traumatic for both the patient and the surgeon. This can 
lead to increased antibiotic use, longer hospital stays, more 
intensive care, longer recovery times, and higher morbidity and 
mortality1. The most common route for bacteria to reach bone in 
humans is through blood2. However, injuries such as penetrating 
injuries3, implants and postsurgical complications4. Presence of 
foreign body5, fractures and intramedullary nailing6 have been 
identified. Intravenous drug users7 also predispose to bone 
infection. These diseases are a major problem for surgeons as 
they are often multidrug resistant8..Infection can be prevented by 
aseptic surgical techniques or by using early wound dressing, the 
infection can be largely resolved and conservative treatment can 
be expected. Identification of the causative agent is important for 
the final selection of antibiotics. 

In orthopedics, postoperative infection is considered a 
serious complication that can increase medical costs, prolong 
hospital stay, and possibly lead to limb loss or death9. Implantation 
materials used in fracture fixation devices, which increases the risk 
of infection that is difficult to eliminate due to biofilm formation10. 
Various bacteriological studies have shown that both Gram 
positive and Gram negative bacteria play a role in surgical 
complications11. Previous data showed that the most common 
bacteria were Staphylococcus aureus (31.58%) followed by 
Klebsiella pneumonia (26.31%), Pseudomonas aeruginosa 
(15.79%), Escherichia coli (10.53%), Acinetobacter (10.53%) and 
Proteus mirabilis (5.26%)8. 
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Medical resources, diagnosis, and treatment must improve in 
developing countries. There are limited resources: access to 
medical and health resources; knowledge about disease; 
awareness, trainings, and awareness about health35,36,37,38,39,40. The 
aim of the study was to evaluate bacterial profile in Patients of 
different infectious condition in Orthopedic Department at Saidu 
Group of Teaching Hospital serving around 2.5 million population 
of district swat region north Pakistan. 

 

METHODOLOGY 
 

This is a cross-sectional study conducted by the Saidu Group of 
Teaching Hospital Swat Orthopaedic Department from 1st February 
2022 to 31st January 2023. Demographic information such as 
patient history, provisional and clinical diagnoses, type of 
performed procedures, surgery outcomes and use of antibiotics in 
last seven days were recorded. A total of 209 patients provided 
written informed consent including both male and female with age 
between 10-70 years with clinical sign of post-operative wound 
infection, abscess, diabetic foot ulcer, osteoarthritis and septic 
arthritis were included. Samples for culture and sensitivity were 
taken from the effected site to isolate causative organism in the 
laboratory. Patients who were diagnosed with infection of other 
systems (other than Musculoskeletal system), those who taken 
antibiotics in last seven days and patients who didn’t provide 
informed consent excluded. 

An infection is the invasion and growth of bacteria in the 
body that can start anywhere in the body and spread throughout 
the body. Post-operative infections are defined as any infection 
that occurs in any orthopedic surgery involving the use of implants. 
Soft tissue Abscess is defined as localize collection of pus within 
skin or subcutaneous tissue, typically caused by bacterial infection. 
Septic arthritis is infection of joint caused by the invasion of 
microorganisms, resulting in inflammation of the synovial 
membrane and accumulation of purulent fluid within the joint 
space. Osteomyelitis is a bone infection that results in 
inflammation, pain and destruction of bone tissue, caused by 
microorganisms such as bacteria or fungi. It’s typically diagnosed 
through imaging studies and bone cultures, and treated with a 
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combination of antibiotics and surgical intervention while diabetic 
foot ulcer is chronic wound on the feet of uncontrolled diabetic 
patient as a result of underlying neuropathy, peripheral vascular 
diseases and/or trauma. Specimens including pus and/or fluids 
were collected from the effected site in 10ml sterile syringe for 
culture or culture stick. Cultures were carried out manually by 
qualified microbiologist in Hospital laboratory, first by transferring 
collected sample to sterile container. The sample was spread on a 
culture plate and incubated to promote bacterial growth. Then 
bacterial colonies are identified from the sample. The data was 
analyzed in SPSS-26. 
 

RESULTS 
 

There were 134 (64.1%) males and 75 female (35.9%) females, 
55(26.32%) between 26-40 years, 63(30.14%) between 41-55 
years, 60(28.71%) between 56-70 years and 31(14.83%). The 
bacteria were isolated from 198(94.70%) samples while 11(5.30%) 
samples showed no growth of any bacteria. Among them 
staphylococcus aureus was isolated from 117 samples making 
55.98% of total samples, pseudomonas aeruginosa was isolated 
from 44 samples making 21.03% of total samples, Escherichia coli 
was isolated from 32 samples making 15.31% of total samples. 
Three Species of Citrobacter (1.43%) and two Species of 
Enterobacter spp (0.95%) were also isolated from the samples. 
Sixty seven samples were taken from post-operative site, 44 
samples from abscess, 39 samples from osteomyelitis, 38 samples 
from septic arthritis and 21 from diabetic foot (Tables 1-6). 
 
Table 1: Frequency of different types of bacteria (n=209) 

Types of bacteria No. % 

Staphylococcus aureus 117 55.98 

Pseudomonas aeruginosa 44 21.03 

Escherichia coli 32 15.31 

Citrobacter 3 1.43 

EnterobacterSpp 2 0.95 

No Growth  11 5.30 

 
Table 2: Frequency of post-operative bacterial pattern (n=65) 

Bacterial isolated No. % 

Staphylococcus aureus 16 23.88 

pseudomonas aeruginosa 33 49.27 

Escherichia coli 14 20.89 

EnterobacterSpp 2 2.98 

 
Table 3: Frequency of osteomyelitis bacterial pattern (n=39) 

Bacterial isolated No. % 

Staphylococcus aureus 37 94.87 

Escherichia coli 2 5.13 

 
Table 4: Frequency of diabetic foot bacterial pattern (n=21) 

Diabetic foot bacterial isolated No. % 

Staphylococcus aureus 1 4.77 

pseudomonas aeruginosa 11 52.38 

Escherichia coli 9 42.85 

 
Table 5: Frequency of abscess bacterial pattern (n=44) 

Abscess bacterial isolated No. % 

Staphylococcus aureus 30 68.18 

Citrobacter 3 6.81 

Escherichia coli 2 4.56 

No Growth 9 20.45 

 
Table 6: Frequency of septic arthritis bacterial pattern (n=38) 

Septic arthritis bacterial isolated No. % 

Staphylococcus aureus 33 86.84 

Escherichia coli 5 13.15 

 

DISCUSSION 
 

Musculoskeletal Diseases are the cause of chronic pain and 
disabilities12. These patients cost more due to longer hospital 
stays, more intensive care, additional treatments, hospitalizations 
and additional surgical procedures. Identification of bacterial 

pathogens and selection of effective antimicrobial agents are 
important for effective disease control. The incidence of 
musculoskeletal diseases, including periprosthetic joint infection 
(PJI), soft tissue infections, septic infections, and osteomyelitis, 
increases with aging, and diabetes and obesity increase13. In the 
current study, staphylococcus aureus (55.98%) was the most 
prevalent bacteria follow by Pseudomonas aeruginosa (21.03%), 
Escherichia coli (15.31%), Citrobacter (1.43%) and Enterobacter 
spp (0.95%), S. Aureus (55.98%) of total infections, a finding which 
was almost similar with the previous studies by Negi et al14 
(50.4%), Ranjan et al15 (34%), Naik & Deshpande16 (32.2%) and 
Krishna et al17 (31.3%). One of the most common pathogens 
causing musculoskeletal infections remain staphylococcus 
aureus18, few studies from India also reported S. aureus as the 
commonest isolate19,20. Staphylococcus aureus is one of the most 
common infections in children causing osteomyelitis21 also 
infections after total hip arthroplasty22, open trauma23 and elective 
orthopaedic Surguries24. Li and others25 reported, coagulase 
negative staphylococci the most common pathogens. Another 
study conductor by Shafizad et al26 on 200 patients with spine 
surgery identified staphylococcus aureus as the most common 
pathogen also S. Aureus is the predominant cause of prosthetic 
joint infection that results from hematogenous spread.27 In another 
study of orthopaedic patients, the most common cause of surgical 
site infection was Staphylococcus aureus28,29. 

The second main group in our study was Pseudomonas 
aeruginosa (21.03%). Ranjan et al30 reported that Pseudomonas 
aeruginosa was present in 29.6% of surgical sites in Haryana India 
and 33.3% of all the bacteria were isolated from post-operative-
wound31. Our findings are lower than those reported by others. This 
can be attributed to the difference in residence and hygiene 
measures. This shows that the incidence of Pseudomonas 
aeruginosa has increased especially in postoperative infections 
observed by other researchers in recent years. Previous data in the 
literature report pseudomonas as the most common hospital 
acquired pathogens32. 

The third most prevalent pathogen in our study was 
Escherichia coli 15.31%, Escherichia coli was most commonly 
found in diabetic fool ulcer in which nine Escherichia coli out of 21 
sample (42.85%) were isolated. 35.71% Escherichia coli was 
isolated from Diabetic Foot Ulcer by study conducted by Shahi33. 

The other minor group of organism isolated in our study were 3 
enterobacter and 2 citrobacter out of 209 sample which is almost 
similar to study conducted by Gelaw and others34. In northwest 
ethopia in which 4 enterobacter and 2 citrobacter bacteria (out of 
268 samples) were isolated from post-operative surgical site 
infection. 
 

CONCLUSION 
 
Bacterial infections in musculoskeletal system are common and on 
time identification with use of specific antibiotics may help in early 
recovery and abutting complications. The pattern of microbial 
infection varies in post-operative infections, septic arthritis, 
osteomyelitis, diabetic foot ulcer and abscess. 
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